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Abstract

The objective of this study was to examine the prevalence and predictors of food insecurity among
people living with HIV (PLHIV) in two rural communities in Zambia. A cross-sectional sample of
101 PLHIV was surveyed using the Household Food Insecurity Access Scale. In multivariable
linear regression models, income, household possessions, and perceived coping strategies were
significantly associated with decreased food insecurity. Debt and perceived mental distress were
significantly associated with increased food insecurity. Programs that tackle economic
disadvantage and its adverse effect on stress may be an appropriate strategy to improve food
security of PLHIV in low-resource communities.
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Food insecurity, defined in this study as lack of access to adequate and nutritious food at all
times (Food and Agriculture Organization 1996), remains a critical social and public health
issue that gravely affects the health and well-being of people living with HIV (PLHIV). In
many resource-limited communities in sub-Saharan Africa (SSA), including Zambia, the
prevalence of food insecurity among PLHIV is well above general population estimates
(Hong et al. 2014; Mamlin et al. 2009; Musumari et al. 2014; Samuels and Rutenberg 2011,
Tsai et al. 2011). The high prevalence of food insecurity among PLHIV undermines the fight
against HIVV/AIDS. At the very least, food insecurity is highly predictive of severe
malnutrition and wasting (Kadiyala and Rawat 2013). At its worst, food insecurity increases
risk of morbidity and mortality (Aibibula et al. 2016; Koethe et al. 2013; Rawat, McCoy, and
Kadiyala 2013; Weiser et al. 2012). In addition, food insecurity is a significant barrier to
treatment adherence (Hong et al. 2014; Singer, Weiser, and McCoy 2015; Young et al.
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2014). Nonadherence to treatment, in turn, decreases efficacy of HIV medications and
heightens risk of harmful outcomes, including immunologic failure (Abrogoua et al. 2012;
Chi et al. 2009; Wood et al. 2004), incomplete viral suppression (Bangsberg et al. 2000;
Spacek et al. 2006), and rapid progression to AIDS (Bangsberg et al. 2001; Chi et al. 2009;
Stringer et al. 2006).

Most of what we know about the prevalence and predictors of food insecurity among PLHIV
and their households comes from studies in Eastern Africa (Bukusuba, Kikafunda, and
Whitehead 2007; McCoy et al. 2014; Nagata et al. 2012; Tiyou et al. 2012; Tsai et al. 2011)
and urban areas in Zambia (Cantrell et al. 2008; Samuels and Rutenberg 2011; Tirivayi,
Koethe, and Groot 2012). Little is known about the extent and predictors of food insecurity
among PLHIV in rural areas, although more HIV-positive individuals live in rural than in
urban Zambia (National AIDS Council 2014). Consistent with limited evidence on
prevalence of food insecurity in rural Zambia, little is known about predictors of food
insecurity among PLHIV who are receiving treatment. Given current gaps in knowledge, this
study aims to examine the prevalence and predictors of food insecurity among PLHIV in two
rural communities in Zambia. Our study may help identify potential underlying factors that
can be targeted by food security interventions for PLHIV in rural Zambia and similar
communities in Southern Africa. To our knowledge, this study is one of the first to examine
prevalence and predictors of food insecurity among PLHIV in rural areas of Eastern
Province, Zambia.

Study design and sample

This study used a cross-sectional design. We analyzed baseline data that were collected from
101 treatment-experienced PLHIV who were participating in a livelihood intervention. The
sample size was determined by the requirements of the main intervention outcome,
treatment adherence. Thus, the aim was to recruit 100 treatment-experienced PLHIV.

At the time of data collection, all participants were receiving outpatient HIV care either at
Lundazi District Hospital (LDH) or Lumezi Mission Hospital (LMH). In addition, all study
participants were between 18 and 50 years old, economically poor (defined as living below
the Zambian national poverty threshold of approximately $90 USD per month [Central
Statistical Office of Zambia 2012a]), not pregnant, and not experiencing rapid weight loss at
the time of recruitment. Informed consent was obtained from all study participants. The
study protocol was approved by the University of Zambia Biomedical Research Ethics
Committee and the University of North Carolina at Chapel Hill Institutional Review Board.

Study Setting

The study was conducted in Lundazi District, Eastern Province. In 2010, 78% of the
population in Eastern Province were considered poor, which was consistent with the national
trend of poverty being more concentrated in rural than in urban areas (Central Statistical
Office, 2012a). Lundazi District is predominantly rural, with more than 90% of the
population living in rural areas (Central Statistical Office, 2012b). In 2010, Lundazi District

Ecol Food Nutr. Author manuscript; available in PMC 2018 May 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Masa et al.

Page 3

had a population of 314,281, the third largest in Eastern Province (Central Statistical Office
2011). Lundazi District has an HIV prevalence rate of 15%, the second highest in Eastern
Province (National AIDS Council of Zambia 2014). Agriculture is the most common
occupation, and the district is one of the highest producers of maize, cotton, groundnuts, and
tobacco.

Data collection and sources

Data were collected using an interviewer-administered survey. The survey was conducted
between December 2014 and January 2015 and gathered data on participants’ demographics
and social and economic characteristics. Demographic information included age, gender,
marital status, occupation, and education level. Social and economic characteristics included
household size, income, asset ownership, financial status, and access to food. The survey
also included questions on psychosacial functioning, accessibility of health facilities, and
barriers to HIV treatment adherence.

Variables and measures

Food insecurity—The outcome variable was food insecurity, defined in this study as
inadequate access to food. Food insecurity was measured using the Household Food
Insecurity Access Scale (HFIAS) (Coates, Swindale, and Bilinsky 2007). HFIAS had been
validated with various populations in SSA (Frongillo and Nanama 2006; Knueppel,
Demment, and Kaiser 2010). HFIAS consists of nine items that ask respondents the
frequency of experiencing different conditions and degrees of food insecurity within the past
30 days. Response options for the nine items range from 0 (never) to 3 (often). HFIAS score
was calculated by summing the score for all nine items. Scores ranged from a minimum of 0
to a maximum of 27. A higher HFIAS score indicated poor access to food and greater
household food insecurity. For descriptive purposes, we created a categorical measure of the
different degrees of food insecurity. This categorical variable, or the prevalence of food
insecurity, was based on the definition and categorization recommended by the scale
developers (Coates, Swindale, and Bilinsky 2007). These prevalence levels, which classified
households as food secure and mild, moderately, and severely food insecure, referred to the
frequency and severity of coping strategies that households use when experiencing
inadequate access to food. Households were categorized as increasingly food insecure if
they responded affirmatively to more severe conditions and/or experienced those conditions
more frequently.

Predictors of food insecurity—We reviewed the literature to identify predictors of food
insecurity and to guide inclusion of independent variables. Demographic factors included
age (measured in years), gender (female or male), marital status (not married or married),
occupation (farming or nonfarming), education level (primary or secondary/higher), and
head of household status (yes or no). Social and economic characteristics included
household size (total number of household members regardless of age), financial situation
status (worse or stayed the same/better), household monthly income (measured in four
categories: Zambian kwacha (ZK) 0-20, ZK 21-50, ZK 51-500, or = ZK 501), frequency of
saving (never saved or saved sometimes/more frequently), debt (owed money or did not owe
money), and asset ownership. Asset ownership included four different types of assets: land,
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transport, livestock, and household possessions. Land was measured in acreage. For
transportation assets, livestock, and household possessions, we created three distinct asset
indices using methods recommended in the literature (e.g., Filmer and Pritchett 2001; Filmer
and Scott 2012). A high index value indicated high level of asset ownership. Transport-
related assets included motor vehicle, canoe or boat, motorcycle, bicycle, and ox cart.
Livestock comprised ownership of cattle, goats, sheep, donkey, pig, and chicken. Household
possessions included ownership of radio, electric or gas stove, charcoal brazier, electric iron,
charcoal iron, refrigerator, television, cellular phone, and land phone. Last, health
characteristics included treatment duration (length of time on antiretroviral therapy [ART],
measured in months), self-perceived health, (poor/fair or good/very good), and perceived
stress. Perceived stress was measured using the 10-item perceived stress scale (PSS) (Cohen,
Kamarck, and Mermelstein 1983). Consistent with prior research (Cohen and Williamson
1988; Lavoie and Douglas 2011; Leung, Lam, and Chan 2010), we used the two-factor PSS
in our analysis. The first factor was a four-item measure of perceived coping strategies. The
second factor was a six-item measure of perceived mental distress. A higher score on the
perceived coping factor indicated ability to cope with stressful events; a higher score on the
perceived distress factor implied inability to deal with stressful situations.

Data analysis

The analysis plan comprised several components. Bivariable analyses were conducted to
identify differences in food insecurity scores on the basis of key independent variables. For
binary predictors, comparison of mean food insecurity scores was conducted using
independent #test and Wilcoxon rank-sum test. For predictors with more than two response
categories, one-way ANOVA and Kruskal Wallis tests were used to compare mean scores.
Simple linear regression method using ordinary least squares (OLS) was used to examine
bivariable associations between food insecurity and continuous predictor variables. Linear
regression method using OLS was extended to multivariable models to simultaneously
examine multiple predictors of food insecurity. Diagnostic tests and residual analyses were
conducted to determine whether multivariable statistical assumptions were met and to use
suitable remedial procedures to address data violations. Results indicated absence of
heteroscedastic, highly collinear, and influential data. However, we used robust regression to
address nonnormality of predictor variables. We estimated four multivariable linear
regression models. Model 1 estimated HFIAS score by controlling for demographic
characteristics. Model 2 took into account social and economic characteristics in addition to
the variables introduced in model 1. Model 2 results indicated the extent to which food
insecurity could be explained by household socioeconomic characteristics. Model 3 added
health predictors, after demographic, social, and economic characteristics. Model 4 used
backward elimination (BE) to determine the final multivariable model.

After our review of the literature defined an initial list of predictors, we used BE to
determine the final multivariable model. We used BE to avoid model overparameterization
and to ensure parsimony and consistency of findings given the relatively small sample size.
Prior research suggests that BE procedures with a mild significance level criterion of a =.20
are superior to other variable selection approaches (Maldonado and Greenland 1993; Sun,
Shook, and Kay 1996). In addition, predictor variables that changed coefficient size by more
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than 20% when eliminated were kept in the final model as these variables may provide
necessary adjustment of the effect of the remaining variables in the model (Hosmer,
Lemeshow, and Sturdivant 2013). Purposeful variable selection may be a more efficient
method when the focus is on risk factor modeling and not solely on prediction. All analyses
were conducted using Stata 14 (StataCorp 2015).

Sample characteristics and prevalence of food insecurity

From the original sample of 101 treatment-experienced PLHIV, three (3%) had missing
values on one or more independent variables. Table 1 shows the demographic,
socioeconomic, and health characteristics of the remaining 98 respondents, as well as their
HFIAS scores. Overall, 93% of the sample experienced food insecurity during the last 30
days prior to data collection. A high percentage (74%) of respondents reported severe food
insecurity. Mean HFIAS score was 14.42, which was slightly higher than the midpoint of the
range of possible scores. Food insecurity scores were not significantly different between
respondents from LDH and those from LMH. The average age of respondents was 38. More
women than men were represented in the study. More than 70% of respondents were
married, and 64% had some primary education. Most respondents were income poor, with
69% reporting a household monthly income of ZK50 or less (or less than $10 USD).
Seventy-six percent reported farming as their primary occupation. Mean (ART) treatment
duration was 26 months, and the median was 19 months. Despite being HIV positive, most
respondents (81%) perceived their overall health as good or better.

Predictors of food insecurity

Table 1 presents bivariable associations between HFIAS scores and characteristics of the
study sample. Results indicate significant association between food insecurity and the
following variables: gender, education level, financial situation, household income, asset
ownership (land, mode of transport, livestock, and household possessions), saving frequency,
self-perceived health, and perceived mental distress. Women were more food insecure than
men. PLHIV with lower (primary) education level were more food insecure than PLHIV
with secondary education or higher. PLHIV who were economically insecure (e.g., less
income, fewer assets, and worse financial situation) were more food insecure than their peers
who had higher income, more assets, and better financial situation. PLHIV who reported
higher levels of perceived mental distress were less food secure than PLHIV who reported
lower levels of perceived mental distress.

Multivariable results were consistent with bivariable findings. Table 2 presents results of the
four multivariable linear regression models. In model 1, education level was a significant
predictor. In model 2, indicators of household economic instability (such as worse financial
situation, lower income, fewer assets, and having debts) were significant predictors of food
insecurity. Frequency of saving was also significantly associated with food insecurity, albeit
in the opposite direction. In this sample of treatment-experienced PLHIV in Lundazi
District, the ability to save money sometimes or more frequently was significantly associated
with food insecurity. In model 3, indicators of household economic instability (i.e., fewer
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assets and lower income) remained significant predictors of food insecurity. In addition,
higher levels of perceived mental distress and lower levels of perceived coping strategies
were significantly associated with food insecurity. The final multivariable model (after BE)
included nine predictors: six financial and economic-related factors, two health
characteristics, and one demographic variable.

In model 4, income, assets, and debts remained significantly associated with food insecurity.
Respondents with monthly incomes between ZK 51 and 500 scored 4.92 points lower on the
food insecurity scale compared with participants that had monthly incomes between ZK 0
and 20 (95% confidence interval [CI]: —9.51 to —0.32). Owning more assets predicted less
food insecurity. For every one-unit increase in the household possession index, HFIAS
scores decreased by 2.93 points (95% CI: —4.80 to —1.06). Similarly, for every one-unit
increase in the transportation asset index, HFIAS scores decreased by 2.65 points (95% CI:
-5.90 to 0.60). On the contrary, owing money was positively associated with food insecurity.
Respondents with monetary debts scored 3.32 points higher on the food insecurity scale
compared with their peers without monetary debts (95% CI: 0.29 to 6.34). With the
exception of transportation assets, all these associations were statistically significant at the .
05 level. The relationship between ownership of transportation assets and food insecurity
demonstrated statistical trend (p < .10). The associations between household size, financial
situation, and having a monthly income of at least ZK 501 and food insecurity also showed
statistical trend (p < .10). Further, the two dimensions of perceived stress (coping strategies
and mental distress) remained significantly associated with food insecurity. Respondents
with higher levels of perceived coping mechanisms remained less likely to experience food
insecurity (B = —0.55, 95% CI: —0.89 to —0.20). By contrast, respondents with higher levels
of perceived mental distress were more likely to be food insecure (B = 0.56, 95% CI: 0.19 to
0.93). In the final model, five variables were statistically significant predictors of food
insecurity. As expected, all but one variable in model 4 showed consistency (i.e., numerical
stability and same direction of relationship) across models. Finally, 58% of the variability of
food insecurity scores in this sample of rural ART patients was explained by the nine
predictors included in model 4, as illustrated in table 2 by the model /2.

Discussion

This study examined the prevalence and predictors of food insecurity among ART patients
living in two rural communities in Eastern Province, Zambia. Three overarching themes
emerged from the findings. First, food insecurity was highly prevalent. More than 70% of
respondents experienced severe food insecurity or hunger. Our findings are consistent with
prior research in SSA that found a substantial proportion of food-insecure ART patients
(Hong et al. 2014; Mamlin et al. 2009; Musumari et al. 2014; Tsai et al. 2011). This growing
body of evidence suggests that there is a substantial overlap of food-insecure households and
treatment-experienced PLHIV.

Second, our findings support the hypothesis that food insecurity appears strongly to be a
problem of poor financial situation and lack of economic security in the household.
Bivariable and multivariable results indicate that earning less income, owning fewer assets,
owing money, and having a poor financial situation increases the risk of food insecurity. Our
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results highlight the importance of household economic characteristics in identifying which
ART patients are more likely to experience food insecurity. Obviously, less income deprives
ART patients and their households of financial resources that they can use to buy food or
purchase raw materials that can be used to produce food. Owning fewer assets may deny
ART patients and their households additional sources of income that can be used to meet
food consumption and other needs. Owing money increases the risk of food insecurity as
households are obligated to pay back money owed to creditors, which in turn diminishes the
amount of financial resources that households can use to buy or produce food.

Asset ownership, in particular, plays an important role in decreasing risk of food insecurity.
In many communities in SSA, assets are used to generate income, which in turn allows
households to obtain or produce food (Barrett, Reardon, and Webb 2001; Chowa, Masa, and
Sherraden 2012). In many instances, these income-generating assets form livelihood
strategies that buffer against various household shocks. Evidence suggests that HIV-afflicted
households in SSA often sell their assets to cope with food insecurity (Bukusuba,
Kikafunda, and Whitehead 2007; Samuels and Rutenberg 2011). Alternatively, low-asset
households tend to experience severe and more frequent food insecurity compared with
high-asset households (Nagata et al. 2015; Tsai et al. 2011). Some types of assets also have a
direct effect on food security. For example, livestock and agricultural crops provide
immediate sources of food. In addition to selling livestock or agricultural produce for cash
returns, ART patients and their households might rely on some of these assets to feed and
nourish them.

Third, our multivariable findings are consistent with prior research that has shown consistent
predictors of food insecurity between HIV-positive and HIV-negative populations in SSA
(Leyna et al. 2007; McCoy et al. 2014; Misselhorn 2005; Nagata et al. 2012; Tiyou et al.
2012). These predictors include demographic factors such as gender, age, marital status, and
household size (Bukusuba, Kikafunda, and Whitehead 2007; Tsai et al. 2011) and indicators
of poverty such as low educational attainment, limited assets, poor housing conditions, and
unemployment (Leyna et al. 2007; Nagata et al. 2015, 2012; Lukmanji et al. 2013; Tsai et al.
2011; Walsh and Van Rooyen 2015). Although predictors of food insecurity are consistent
between HIV-positive and HIV-negative populations, there are distinct factors that elevate
risk of food insecurity among PLHIV. These factors may increase the severity and frequency
of food insecurity in HIV-affected households relative to non-HIV-affected households
(Akrofi, Price, and Struik 2012). One plausible reason for more severe and chronic forms of
food insecurity among HIV-affected households is the compounded effects of higher health
care expenses, reduced labor productivity, and HIV stigma and discrimination. Compared
with HIV-negative populations, PLHIV are more likely to miss work and earn less income
(Donovan and Massingue 2007; Larson et al. 2013). At the same time, they are more likely
to incur additional and higher health care expenses, particularly if they are receiving
treatment (Gregson, Mushati, and Nyamukapa 2007; Ngalula et al. 2002). They are also
more likely to experience dissolution of social support and persistent discrimination because
of their chronic health condition (Dawson 2013; Kaschula 2011). In the context of
household and community-level economic insecurity, these distinct factors intersect with
each other, which in turn exacerbates the risk of food insecurity among PLHIV.
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Furthermore, our results suggest other significant predictors of food insecurity, including
gender, education level, household size, and perceived stress. In our bivariable analysis,
women were more food insecure than men. This finding is consistent with prior research in
SSA that found women, regardless of HIV status, are at a higher risk of food insecurity
compared to men (Belachew et al. 2012; McCoy et al. 2014; Tiyou et al. 2012). Within-
household bias against women increases their risk of food insecurity as women (including
young girls) are not generally prioritized in the allocation of food (Haddad et al. 1996;
Hadley et al. 2008). Women also tend to have limited control over income-generating
activities (Gibbs et al. 2012; Gladwin et al. 2001). Women’s inability to control or earn
income means a lack of or limited financial resources to buy or produce food. In addition to
gender, low education level was associated with increased food insecurity. In this sample of
rural ART patients, those with primary education were more food insecure compared to
those who attended secondary education or higher. In SSA, education influences the ability
to earn income and diversify income sources by providing tangible skills and facilitating
attitude changes that can be used to create or take advantage of livelihood opportunities
(Smith et al. 2001). Individuals with higher education levels may be more likely to earn
income from various livelihood activities or adopt technology that can contribute to better
food production because of their relevant and tangible skills. In turn, higher income and
better agricultural yields reduce risk of food insecurity. Although mean food insecurity
scores differed by gender and education level, the significant differences disappeared in
multivariable analysis.

Household size was negatively (and minimally) associated with food insecurity. In this
study, larger-sized households were less food insecure than smaller-sized households. This
finding may seem counterintuitive. However, larger households may comprise other
working-age members who can earn additional income and provide adequate food for all
household members. The presence of other income-earning household members in an HIV-
afflicted household is essential, particularly when the HIV-positive household member, who
may or may not be the primary income earner, is sick and cannot work. Therefore, income
from other household members becomes an important buffer against economic shocks due to
HIV/AIDS. In addition, larger household size may not necessarily worsen food insecurity if
the household dependency ratio (i.e., number of nonworking members versus number of
working members) is low. Although household dependency ratio was not measured in this
study, it is possible that, on average, households in the study had low dependency ratio. This
low dependency ratio may explain why household size was inversely related to food
insecurity in this study.

Further, in the multivariable analysis, perceived stress was a significant predictor of food
insecurity. Higher levels of perceived coping strategies were negatively associated with food
insecurity. Higher levels of perceived mental distress were positively associated with food
insecurity. In general, stress is regarded as an adverse effect of food insecurity among
PLHIV (Addo et al. 2011; Garcia et al. 2013). Although prior research has indicated that
perceived stress is an effect of food insecurity, our findings suggest that perceived stress is
also a predictor of food insecurity. The link between perceived stress and food insecurity
may be explained through two pathways: behavioral and instrumental. For ART patients,
perceived stress may be a result of living amidst multiple adverse conditions such as poverty,
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HIV/AIDS, discrimination, and stigma. These adverse living conditions may affect the
motivation and ability of ART patients to work and earn income, which in turn diminishes
access to food. The association between stress and food insecurity may also be due to
limited or lack of instrumental support that provides food assistance to ART patients and
their households. ART patients with higher perceived coping strategies may signify presence
of a reliable social network—formal or informal—that they can depend on when access to
food is limited. On the contrary, ART patients with higher perceived mental distress may
indicate a weak social support system to rely on when access to food is inadequate. In
summary, these noneconomic factors should be considered when targeting PLHIV who are
at a higher risk of being food insecure.

Findings have important program and policy implications. Although food insecurity can be
triggered by a combination of factors, our study findings provide evidence of potential
underlying predictors of inadequate access to food in rural Zambia. Food insecurity in this
sample of ART patients in Lundazi District was closely associated with social and economic
standing and determined by social and economic resources. Poor financial and economic
situations characterized by having low income, fewer assets, and monetary debts increased
the risk of food insecurity. These economic indicators, albeit not the only known predictors,
are potentially alterable factors. Identification of alterable protective and risk factors that are
supported by empirical evidence is valuable to development and testing of food security
interventions for poor PLHIV and their households. In other words, improving household
economic security through income generation, asset accumulation, and livelihood
diversification may be an appropriate intervention.

One type of intervention that offers a feasible and potentially effective strategy that targets
malleable economic predictors of food insecurity among PLHIV is livelihood programs. A
livelihood is defined as a set of capabilities, assets, and activities required for means of
living (Chambers and Conway 1992). In general, livelihood programs are multifaceted
household-economic-strengthening interventions that cover a broad set of activities,
including direct transfer of cash or assets, technical skills training related to a specific
livelihood, life or soft skills training such as financial literacy, and access to financial
services such as savings and credit products. Consistent with livelihood programs for HIV-
negative populations, livelihood programs for PLHIV should be designed to increase
household income and assets, provide employment, manage different household shocks, and
maintain consumption patterns. On the other hand, livelihood programs for PLHIV are
generally linked with HIV treatment. In addition to promoting household economic security,
livelihood programs for PLHIV are designed to improve HIV-treatment-related behaviors,
for example, adherence to antiretroviral therapy.

Although livelihood programs for PLHIV have been implemented and evaluated with
promising effects on food access (Wagner et al. 2012; Weiser et al. 2015), psychosocial
functioning (Tsai et al. 2017; Wagner et al. 2012), and HIV treatment outcomes (Weiser et
al. 2015), they remain beyond the reach of many treatment-experienced PLHIV in resource-
limited settings. Although there are numerous factors that impede adoption of livelihood
programs as a component of HIV care in low-resource settings, one barrier is limited
evidence on malleable predictors of adequate access to food among treatment-experienced
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PLHIV. Our findings may guide further development of food security interventions for
PLHIV through identification of malleable predictors of inadequate access to food. To date,
our study is one of the first quantitative studies to examine predictors of inadequate access to
food in rural Zambia and similar rural communities in southern Africa. Although there are
similarities between livelihood programs for HIV-positive and HIV-negative populations, the
design of economic-strengthening programs for PLHIV needs to carefully consider the
health status of PLHIV. Livelihood activities that require strenuous work may not be optimal
for some PLHIV. Similarly, livelihood programs may not be the most appropriate
intervention for undernourished PLHIV who may require therapeutic feeding or immediate
nutrition supplementation to gain weight and improve their physical conditions before
engaging in various livelihood activities.

Cautious interpretation of findings is recommended because of study limitations. First, the
study sample is not representative of people living with HIV receiving ART in rural Eastern
Province and the catchment population of the two hospitals included in the study. Findings
should be interpreted taking into account the limited representativeness of the current study
sample. Second, the use of cross-sectional data provides weak evidence of causal
relationship. Lack of temporal order in cross-sectional data does not eliminate reverse
causality and may alter the true direction of relationship. For example, food insecurity may
be predicted by and a predictor of perceived stress. Third, other important and distinct
predictors of food insecurity may have been omitted. For example, contrasted with food
insecurity in the general population, food insecurity among PLHIV may be due to factors
such as dissolution of social support, HIV stigma, and discrimination. Fourth, the small
sample size might affect statistical power. Low statistical power may result in overestimation
of coefficient sizes. Small sample size also limited the number of predictors that could be
included in multivariable models. In the final model, the number of predictors was
proportional to the sample size. Fifth, our dependent variable only measured the access
component of food insecurity. Results do not tell us about actual food intake or access to
food over time. Actual food intake is equally crucial for PLHIV given the importance of
adequate nutrition for HIV-therapy efficacy and overall health conditions.

Conclusion

Food insecurity undermines the fight against HIVV/AIDS in rural and resource-limited
settings. Development of appropriate and relevant food security programs for rural PLHIV
relies on identifying and understanding the extent and underlying malleable predictors of
food insecurity. Our study sought to address gaps in knowledge by examining prevalence
and predictors of food insecurity among treatment-experienced PLHIV in rural Zambia. The
prevalence of food insecurity in Lundazi District was high. The substantial overlap between
food-insecure and treatment-experienced PLHIV will only increase as more economically
poor and food-insecure PLHIV obtain access to life-saving HIV medications. This alarming
pattern requires effective interventions and indicates relevance of such interventions for a
large segment of the population. Our study provides empirical findings of alterable
household economic characteristics that are predictive of food insecurity and that can be
targeted by carefully designed programs. Improving a household’s economic standing and
its ability to accumulate resources (through income generation, asset accumulation, and
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diversification of livelihood activities) can increase food security. In addition, noneconomic
factors (i.e., gender, education, household size, and perceived stress) that heighten
vulnerability to food insecurity should be considered when developing programs and
targeting higher risk PLHIV.
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Table 1

Sample Characteristics and Their Bivariable Associations with HFIAS Scores.

Variable HFIAS scores
% or M (SD)® Mean scoreor 2 p
Outcome
Household food insecurity (continuous) 14.21 (7.86)
Food insecurity (prevalence)
Food secure %
Mildly food insecure 2%
Moderately food insecure 17%
Severely food insecure 74%
Demographic
Age (in years) 37.78 (7.35) -0.13 24
Gender .03
Female 45% 15.74
Male 55% 12.34
Marital status 15
Married 76% 13.55
Not married 24% 16.25
Education level .00
Primary education 64% 15.98
Secondary education or higher 36% 11.03
Type of occupation .04
Farming 76% 15.12
Nonfarming 24% 11.42
Head of household status .26
Head of household 65% 13.56
Non-head of household 35% 15.44
Residence .22
Lumezi 50% 15.18
Lundazi 50% 13.24
Social and economic
Household size 5.94 (3.53) -0.45 .01
Financial situation .00
Worse than two years ago 82% 15.84
The same or better than two years ago 18% 7.00
Household income .00
ZK0-20 44% 16.79
ZK21-50 26% 16.04
ZK51-500 15% 12.07
> ZK501 15% 5.93
Transportation asset index 0.19 (0.39) -5.06 .00
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Variable HFIAS scores
% or M (SD)® Meanscoreor g2 p
Household possessions index 0.65 (0.81) -4.44 .00
Livestock ownership index 1.39 (3.03) -0.63 .00
Landownership (in acreage) 3.84 (4.03) -0.39 .01
Saving behavior .37
Save sometimes or frequently 63% 14.76
Do not save 37% 13.28
Debt 46
Owe money 24% 15.25
Do not owe money 76% 13.88
Health
Perceived stress, mental distress 7.32 (4.60) 0.69 .00
Perceived stress, coping strategies 9.44 (4.28) -0.13 51
Health perception .01
Good or better 81% 13.16
Poor or fair 19% 18.58
ART treatment duration (in months) 26.13(20.39) -0.01 .78

Page 17

Note. ART = antiretroviral therapy; HFIAS = Household Food Insecurity Access Scale; M= mean, SD = standard deviation. Household income

was measured in Zambian kwacha (ZK).

a . - . . .
M (sp) for continuous variables and percentage distribution (%) for categorical variables.

b . . . . .
Comparison of mean scores for categorical variables and g for continuous variables.
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