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Abstract

In Zambia, more people living with HIV now have access to lifesaving antiretroviral therapy than 

ever before. However, progress in HIV treatment and care has not always resulted in lower 

mortality. Adherence remains a critical barrier to treatment success. The objective of this study 

was to examine the barriers and facilitators of antiretroviral therapy adherence, particularly the 

role of household economic status. The study included a cross-sectional sample of 101 people 

living with HIV (PLHIV) in two rural communities in eastern Zambia. Adherence was measured 

using patient self-assessment and pharmacy information. Household economic status included 

components such as occupation, income, assets, food security, and debt. Multivariable logistic 

regression was conducted to examine the associations between household economic factors and 

adherence. Our findings suggest that the role of economic status on adherence appears to be a 

function of the economic component. Debt and non-farming-related occupation were consistently 

associated with non-adherence. The association between assets and adherence depends on the type 

of asset. Owning more transportation-related assets was consistently associated with non-

adherence, whereas owning more livestock was associated with self-reported adherence. 

Additionally, living in a community with fewer economic opportunities was associated with non-

adherence. The associations between place of residence and pharmacy refill adherence and 

between transportation assets and self-reported adherence were statistically significant. Improving 

adherence requires a multifaceted strategy that addresses the role of economic status as a potential 

barrier and facilitator. Programmes that provide economic opportunities and life-skills training 

may help PLHIV to overcome economic, social, and psychological barriers.
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Introduction

In recent years, Zambia has achieved notable progress in expanding access to HIV treatment. 

In 2014 an estimated 55% (or 530 702) of adults living with HIV in Zambia were receiving 

antiretroviral therapy (ART), one of the highest coverage rates in sub-Saharan Africa 

(UNAIDS, 2014). Additionally, the number of Zambian adults living with HIV who have 

access to ART increased by more than 25 percentage points between 2010 and 2015 

(UNAIDS, 2016). This substantial expansion of ART coverage has provided lifesaving drugs 

to hundreds of thousands of people living with HIV (PLHIV) in the country. However, 

expansion of and progress in HIV treatment and care have not always translated into a lower 

mortality rate (National AIDS Council [Zambia], 2014; Rathod et al., 2014; Stringer et al., 

2006). In addition to delayed HIV testing and late diagnosis (Hensen, Baggaley, & Wong, 

2015; Stringer et al., 2006; Thierman et al., 2006), non-adherence to ART remains a barrier 

to treatment success (Denison et al., 2015; Rathod et al., 2014; Vinikoor et al., 2014). 

Furthermore, as access to ART in Zambia increases and treatment duration extends, 

adherence rates decline over time (Jones, Cook, Spence, Weiss, & Chitalu, 2014; Okawa et 

al., 2015). In turn, non-adherence to ART elevates risk of adverse outcomes, including 

higher rates of morbidity and mortality (Bangsberg et al., 2001; Chi et al., 2009; Wood et al., 

2003; Wood et al., 2006), and may undermine efforts to increase survival of PLHIV and 

eliminate HIV/AIDS.

Given the importance of adherence to treatment failure or success, a growing body of 

research has identified barriers and facilitators of ART adherence among treatment-

experienced PLHIV in Zambia (Birbeck et al., 2011; Musheke, Bond, & Merten, 2012; 

Nozaki, Dube, Kakimoto, Yamada, & Simpungwe, 2011; Sanjobo, Frich, & Fretheim, 2008; 

Sasaki et al., 2012). Consistent with evidence in other parts of sub-Saharan Africa (Kagee et 

al., 2011; Mills et al., 2006; Reda & Biadgilign, 2012), factors affecting adherence in 

Zambia can be classified into five dimensions: patient-related, therapy-related, condition-

related, institutional, and socio-economic (Birbeck et al., 2011; Denison et al., 2015; Grant, 

Logie, Masura, Gorman, & Murray, 2008; Nozaki et al., 2011; Sanjobo et al., 2008). 

However, few studies have focused on the role of household economic status in influencing 

adherence to ART, particularly in rural and low-resource communities in Zambia. Previous 

research in low- and middle-income countries has shown positive associations between 

household economic stability and adherence to ART (Lankowski, Siedner, Bangsberg, & 

Tsai, 2014; Peltzer & Pengpid, 2013; Reda & Biadgilign, 2012). At the very least, household 

economic insecurity, characterised by inadequate income and limited assets, deprives 

PLHIV of tangible resources that they can use to pay for treatment-related costs (such as 

transportation expenses to visit health facilities) and to access adequate and nutritious food 

necessary to optimise benefits of ART. At its worst, household economic insecurity may 

force PLHIV to skip doses, miss clinic appointments, or give up treatment, which in turn, 

heightens risks of morbidity and mortality (Chi et al., 2009; Stringer et al., 2006). In 

addition, our study, to the best of our knowledge, is one of the first empirical studies to 

examine correlates of ART adherence in Eastern province, Zambia. Previous research has 

been conducted primarily in urban and rural settings in Lusaka, Southern, and Copperbelt 

provinces (Birbeck et al., 2009; Grant et al., 2008; Jones et al., 2014; Murray et al., 2009; 
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Nozaki et al., 2011; Sanjobo et al., 2008). Given current gaps in knowledge, this study aims 

to investigate the role of various components of household economic status in influencing 

adherence to ART among treatment-experienced PLHIV in rural Eastern province, Zambia. 

Furthermore, we focus on examining alterable economic correlates of ART adherence to 

help identify factors that can be targeted by adherence interventions.

Methods

Study design and sample

This study used a cross-sectional design. We analysed 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. 

Furthermore, at the time of data collection, all participants were receiving outpatient HIV 

care either at Lundazi District Hospital (LDH) or Lumezi Mission Hospital (LMH). The 

study received institutional review board (IRB) approvals from the University of Zambia 

Biomedical Research Ethics Committee and the University of North Carolina at Chapel Hill 

Institutional Review Board. Permission to conduct research activities was obtained from the 

Zambian Ministry of Health and the Office of the District Community Medical Officer in 

Lundazi district. Informed consent was obtained from all study participants.

Study setting

The study was conducted in Lundazi district, Eastern province. Lundazi district was selected 

as the study site because it is a rural, low-resource district with a high prevalence of HIV. 

More than 90% of the population in Lundazi district live in rural areas (Central Statistical 

Office [Zambia], 2012). In 2010 Lundazi district had a population of 314 281 (Central 

Statistical Office [Zambia], 2011). In 2010 HIV prevalence was estimated at 15%, higher 

than the overall prevalence rates in the province and the country (National AIDS Council 

[Zambia], 2014). Agriculture is the most common occupation, and the district is one of the 

highest producers of maize, cotton, groundnuts, and tobacco. The two health facilities in the 

study, LDH and LMH, are located in Lundazi district and primarily serve the residents of 

Lundazi and Lumezi communities respectively. Both towns are more than 150 kilometres 

away from Chipata, the capital and economic centre of Eastern province.

Data collection methods

Data were collected using two methods: interviewer-administered survey questionnaire and 

abstraction of medical and pharmacy records. The survey, conducted between December 

2014 and January 2015, gathered data on respondents’ demographics, socio-economic 

status, and psychosocial functioning. Medical and pharmacy records were reviewed to obtain 

ART-related information (such as treatment start date, treatment duration, treatment regimen, 

and timing of pharmacy refill pick-up) and physical health and clinical data (e.g., weight, 

body mass index, and CD4 count). Medical and pharmacy data abstraction occurred between 

January and March 2015.
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Variables and measures

Adherence—Adherence to ART was measured using two methods: patient self-assessment 

and pharmacy refill information. Patient self-assessment was collected using a visual 

analogue scale (VAS). The VAS assessed adherence during the past 30 days. Respondents 

were asked to place an “X” inside the box above the point showing the best guess about how 

much of their current antiretroviral (ARV) medications were taken in the past 30 days. 

Despite their limitations, patient self-assessments of ART adherence have been shown to 

perform well (i.e., no evidence of significant overestimation) in comparison with other more 

objective adherence measures such as pharmacy records (Kabore et al., 2015; Ross-Degnan 

et al., 2010; Simoni et al., 2014).

Pharmacy refill information referred to the timing of ARV prescription pick-up. In the event 

that refills are not obtained in a timely manner, it is assumed that ART patients are not 

taking their medications between refills or are missing doses in a way that allows medication 

to last longer than it should (Steiner & Prochazka, 1997). The pharmacy adherence measure 

in this study was based on a variation of the medication possession ratio (MPR), defined as 

the proportion of days an ART patient possessed his or her medications relative to the total 

amount of time between two ARV prescription pick-ups (McMahon et al., 2011). Consistent 

with prior studies (Hong et al., 2013; Musumari et al., 2014), MPR was calculated as 1– 

(number of days late for ARV pick-up/total number of days between the two most recent 

ARV pick-ups), expressed as a percentage. Pharmacy records from the first and second 

quarters of 2015 were analysed to calculate MPR. Pharmacy records have been shown to be 

highly associated with biological markers of adherence among ART patients in SSA 

(Henegar et al., 2015; Rougemont, Stoll, Elia, & Ngang, 2009) and to outperform self-

reported methods in predicting ART-related outcomes (Grossberg, Zhang, & Gross, 2004; 

McMahon et al., 2011; Sangeda et al., 2014).

To examine the association between ART adherence and household economic variables, we 

created binary adherence variables using data from the VAS and MPR. We defined 

adherence primarily as ≥95% of scheduled doses taken (Ickovics & Meade, 2002; Musumari 

et al., 2014; Paterson et al., 2000). Respondents were adherent if they took ≥95% of 

prescribed doses, and non-adherent if they took <95% of prescribed doses.

Household economic variables—Components of household economic status were the 

key independent variables of interest. These variables included occupation (farming or non-

farming), monthly income (measured in 4 categories: 0 to 20 Zambian kwacha [ZMW], 

ZMW21–50, ZMW 51–500, and ZMW ≥501), debt (owed money or did not owe money), 

asset ownership, and food security. Asset ownership included three different types of assets: 

land, transportation, and livestock. With the exception of landownership (owned or did not 

own), asset variables were measured using indices (Filmer & Scott, 2012; Moser & Felton, 

2007). Transportation assets included bicycles, motorcycles, ox carts, and other motor 

vehicles (e.g., cars and trucks). Livestock consisted of chicken, pigs, goats, cattle, donkeys, 

and sheep. Food security, defined in this study as access to food, was measured using an 

adapted version of the Household Food Insecurity Access Scale (HFIAS) (Coates, Swindale, 

& Bilinsky, 2007). HFIAS consists of nine items that ask respondents the frequency of 
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experiencing different conditions and degrees of food insecurity within the past four weeks. 

We obtained a continuous measure of food insecurity by summing the scores for all HFIAS 

items. For descriptive purposes, we also created a categorical measure of the different 

degrees of food insecurity. These categories classified households as food secure, and mild, 

moderately, and severely food insecure (Coates et al., 2007).

Other covariates—We included three additional covariates. These covariates were place 

of residence (Lundazi or Lumezi), gender (female or male), and self-perceived health (poor, 

fair, good, very good, or better). We used purposeful variable selection strategies to identify 

key additional covariates and to avoid model over parameterisation given the sample size. 

First, we performed backward elimination (Maldonado & Greenland, 1993; Sun, Shook, & 

Kay, 1996) after we identified an initial list of adherence correlates in the literature. The list 

included patient (age, gender, marital status, education level, body mass index, perceived 

stress, self-perceived health, place of residence), therapy-related (pill burden, treatment 

duration), and health facility (distance to care and travel time to health facility) 

characteristics. Second, we kept variables that changed the coefficient for household 

economic predictors by more than 20% when eliminated (Hosmer, Lemeshow, & Sturdivant, 

2013). These variables may provide necessary adjustment of the relationships between 

economic factors and ART adherence. Additionally, to determine an optimal number of 

predictor variables, we used the recommendation of Vittinghoff and McCulloch (2007) to 

have at least five observed events per predictor variable included into a logistic regression 

model.

Analysis

Bivariable and multivariable analyses were conducted to examine the association between 

household economic factors and ART adherence. We used logistic regression because of the 

binary nature of our outcome variables. Results of diagnostic tests indicated absence of 

highly collinear and influential data. We estimated two main multivariable models, one for 

each type of adherence measure set at the ≥95% threshold. In addition, we estimated two 

sensitivity models using alternative adherence thresholds. These alternative thresholds were 

set at the ≥90% and ≥80% levels. However, alternative definitions were created only for 

MPR because there was insufficient variation in the VAS to create sensitivity models based 

on ≥80% or ≥90% thresholds. These alternative adherence levels were consistent with 

studies that have shown adherence level of ≥80% or ≥90% may be sufficient to achieve 

optimal treatment outcomes (Kobin & Sheth, 2011; Shuter, Sarlo, Kanmaz, Rode, & 

Zingman, 2007; Viswanathan et al., 2015). All multivariable logistic regression models 

estimated the association between ART adherence and household economic factors by 

controlling for place of residence, gender, and self-perceived health.

In addition, we treated two ordinal independent variables (household income and self-

perceived health) as interval variables in our analyses. To determine whether the successive 

categories of these two independent variables were equally spaced, we performed a series of 

likelihood ratio (LR) tests. For each LR test, the results were not significant (p > 0.05), 

which indicated that treating the household income and self-perceived health as interval 
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variables did not lead to loss of information about the association between these two 

independent variables and adherence (Long & Freese, 2006).

Finally, we conducted multiple imputation (MI) to take into account missing data, 

particularly adherence. Proportions of missing values for VAS and MPR were 22% and 12% 

of the overall sample size, respectively. We conducted MI based on best practices suggested 

in the literature (Graham, 2009; Enders, 2010; Little & Rubin, 2014). MI data sets were 

created by imputation using the chained equations approach (White, Royston, & Wood, 

2011; van Buuren, 2007). We also created our primary MI model with 50 imputed datasets 

(Enders, 2010; Graham, Olchowski, & Gilreath, 2007). Bivariable and multivariable tests 

were conducted using multiply imputed data sets. Sensitivity analyses were conducted to 

compare results using complete case analysis and multiple imputation. Results were 

consistent. In particular, the direction of the significant associations did not change when 

using either complete case analysis or multiple imputation method. Data were analysed 

using Stata 14 (StataCorp, 2015).

Results

Sample characteristics

Table 1 lists the characteristics of study participants. Average age of respondents was 38 

(youngest was 18 and oldest was 50). Most respondents were married (75%), 56% were 

women, and 35% obtained some secondary education or higher. Mean treatment duration 

was 26 months, and the median was 19 months. Ninety-seven per cent of respondents were 

prescribed first-line ART and 22% were taking more than one pill a day. Of the 78% who 

were prescribed a medication regimen of one pill once a day, respondents were given the 

drug combination of tenofovir, emtricitabine, and efavirenz.

ART adherence differed by adherence levels and measures. For example, based on the 30-

day VAS, 74% of the sample were adherent. Based on pharmacy information and MPR, 67% 

were adherent at the ≥95% threshold. When MPR adherence thresholds were decreased to 

≥90% and ≥80% of all prescribed doses, 71% and 77% of the sample respectively were 

adherent. In other words, the proportion of adherent patients increased as the optimal 

adherence levels were lowered. In addition, comparison of VAS and MPR using the ≥95% 

optimal adherence threshold indicated that the proportion of adherent respondents was 

higher based on the 30-day VAS (74%) than MPR (67%). The differences may suggest 

sensitivity of self-report adherence measures to bias, including over reporting or problem 

recalling real adherence levels. However, consistent with prior studies (Kabore et al., 2015; 

Simoni et al., 2014), there was no evidence of significant differences or overestimation 

between the two adherence measures.

In terms of economic characteristics, most respondents (75%) were involved in farming or 

farming-related occupations. Most respondents were income poor, with 70% reporting a 

household monthly income of ZMW 50 or less (or less than $0.30 per day). Using the World 

Bank’s poverty line for low income countries of 1.25 USD per day, an estimated 83% of the 

sample earned ≤$1.25 USD a day, or roughly ZMW 250 or less. In terms of asset ownership, 

89% reported owning a plot of land. Bicycle was the most commonly-owned type of 
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transportation-related asset, with 21% of respondents reported owning one or two bicycles. 

Livestock was more commonly owned than mode of transportation. Chicken was the most 

commonly-owned livestock, with 46% of respondents reported raising one or more chickens. 

In terms of financial liabilities, 24% of respondents reported owing money. Lastly, 93% of 

the respondents were food insecure. The most prevalent form of food insecurity was hunger, 

with 74% of respondents reported experiencing severe food insecurity.

Household economic status and adherence

Bivariable results indicated mixed associations between components of household economic 

security and ART adherence. Table 1 presents results of bivariable tests. The following 

factors were associated with ART adherence: having more income and having a non-farming 

related occupation (e.g., construction, trading, or service). Owning land, owning more assets 

(i.e., mode of transportation and livestock), and food insecurity were associated with ART 

non-adherence. The role of debt differed depending on the measure of adherence. Debt was 

a predictor of adherence based on VAS, whereas debt was a predictor of non-adherence 

based on MPR. However, none of these bivariable associations were statistically significant. 

Place of residence was the only variable that was significantly correlated with adherence. 

Using MPR, respondents from Lumezi were less likely to adhere to their treatment than 

respondents from Lundazi (p = 0.03).

Table 2 presents results of multivariable tests. Multivariable findings indicated mixed 

associations of household economic security factors and ART adherence. In general, the 

following variables predicted non-adherence: having a non-farming-related occupation, 

having more income (except MPR at ≥80% threshold), owning land, owning more 

transportation-related assets, owing money, and having inadequate access to food. The 

correlations between livestock ownership and ART adherence were mixed. Using the VAS, 

livestock ownership was associated with adherence. However, based on MPR of various 

thresholds, livestock ownership was marginally associated with non-adherence. Among 

household economic variables, the relationship between ownership of transportation-related 

assets and ART adherence based on VAS was statistically significant (p = 0.01). 

Respondents who owned more transportation-related assets were less likely to be adherent 

than respondents who owned none or fewer transportation-related assets. The associations 

between type of occupation (p = 0.08), livestock ownership (p = 0.06), and adherence based 

on VAS approached statistical significance. Similarly, the relationship between having 

monetary debts and adherence based on MPR with ≥95% threshold demonstrated statistical 

trend (p = 0.09).

Place of residence, self-perceived health, and adherence

Although none of the economic variables were consistently and significantly associated with 

ART adherence, geographic residence (i.e., whether respondents reside in Lumezi or in 

Lundazi) was a consistent, significant predictor of adherence (p ≤ 0.05). In other words, 

Lumezi-based respondents were less likely to adhere to ART than Lundazi-based 

respondents. In addition, self-perceived health status was significantly associated with 

adherence when measured using VAS (p = 0.05), controlling for all other independent 
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variables. Respondents who rated their health as better were more likely to adhere to their 

treatment than respondents who rated their health poorly.

Discussion

This study examined the role of various components of household economic status on ART 

adherence among treatment-experienced PLHIV in two rural health facilities in Lundazi 

district, Eastern province, Zambia. To the best of our knowledge, our study findings are 

among the first evidence reported on the role of household economic variables on ART 

adherence in Eastern province, Zambia. Although prior research in other parts of Zambia 

and sub-Saharan Africa has found positive and significant associations between household 

economic factors and adherence (Birbeck et al., 2011; Nachega et al., 2015; Reda & 

Biadgilign, 2012; Peltzer & Pengpid, 2013; Young, Wheeler, McCoy, & Weiser, 2014), our 

findings indicated a more complex role of household economic status on ART adherence. 

Overall, we did not find a conclusive pattern of positive relationships between components 

of household economic security and adherence. Based on our findings, the association 

between household economic security and ART adherence is less straightforward. In 

particular, the role of economic security on ART adherence appears to be a function of the 

household-level economic variable.

Additionally, our findings suggest that there are indicators of household economic security 

that have a negative association with adherence. Although these negative associations seem 

counter-intuitive, a closer examination may reveal underlying mechanisms that may explain 

the observed relationship. An example is asset ownership. Typically, more assets correspond 

with more tangible resources, which in turn, may increase an individual’s ability to afford 

and pay for treatment. However, our findings suggest that the association between asset 

ownership and adherence depends on the type of asset. Respondents with more 

transportation-related assets were less likely to be adherent than their peers with fewer 

transportation-related assets. On the contrary, respondents with more livestock were more 

likely to be adherent than their peers with fewer livestock. This conflicting relationship may 

be explained by the distinct characteristics associated with each asset type. For example, 

livestock provides a direct and immediate source of food through eggs, milk, meat, or other 

food products. However, transportation-related assets may provide indirect access to food 

through income generation, which is used to purchase or obtain food. Respondents and their 

households may rely on some of their livestock (particularly smaller animals such as 

chickens which were the most commonly owned livestock in the sample) to feed and nourish 

them. In turn, better access to food increases the ability to take ARV drugs as prescribed 

(Cantrell et al., 2008; Musumari et al., 2014; Young et al., 2014).

In addition, ownership of transportation-related assets may indicate two things: a) these 

assets are used for income-generation; and b) people who own more transportation-related 

assets have higher social status. The first point implies that when transportation assets are 

used to generate income, ART patients may become so preoccupied transporting people or 

goods that they forget to take their medications as prescribed. Also, if using transportation 

assets requires spending some time away from home, ART patients may forget to bring their 

medications with them, or if they bring their medications, they may not want to take ARV 
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drugs in front of people who do not know about their health condition. Similarly, if ART 

patients are away from home, they may not be able to go to the pharmacy and pick up their 

medications on time. In turn, these situations constrain PLHIV from taking their medications 

as prescribed. The second point suggests that ownership of more transportation-related 

assets may signify higher socio-economic status. For ART patients who have higher socio-

economic status, taking their ARV medications or going to the pharmacy and health clinics 

to get medications may be challenging, especially if they have not disclosed their HIV-

positive status to people around them. They may feel that they have much to lose if people 

find out about their HIV-positive status and because of fear and stigma, they may avoid 

taking their medications in public or at their workplace. Similarly, they may avoid going to 

the pharmacy and miss refilling their prescription on time. These circumstances, in turn, 

reduce the ability of PLHIV to adhere to ART.

Although the immediate indicators of household-level economic security did not have a 

consistent positive association with adherence, place of residence was consistently and 

significantly associated with adherence. In our study, place of residence might be a potential 

surrogate measure of economic security at the community level. Respondents from Lumezi 

were less likely to be adherent to ART than respondents from Lundazi. One plausible 

explanation for this finding is the different levels of economic activities and opportunities in 

each town. Lundazi is the economic centre of Lundazi district, which means most trading 

activities and job opportunities beyond subsistence farming are located in this town. Lundazi 

is also the district capital and the location for most government agencies with offices in 

Lundazi district. In contrast, Lumezi is a secondary town with fewer trading activities and 

job opportunities.

In addition to economic differences at the community level, there may be differences in 

social and healthcare-related conditions that the place of residence might represent. For 

example, social assistance or other ancillary services, which enable or motivate poor ART 

patients to adhere to their treatment, may be more accessible or regularly available in 

Lundazi, being the centre of Lundazi district, than in Lumezi. Compared with Lumezi, 

Lundazi has more community-based organisations that provide assistance to poor 

households or PLHIV. Furthermore, better health care and treatment-related services (e.g., 

nutrition and peer support) may be more accessible and available in Lundazi, given its 

proximity to district medical facilities, than in Lumezi. In turn, accessibility and availability 

of health services and support might influence Lundazi residents to adhere to ART more 

than Lumezi residents. In other words, the consistent significant association of place of 

residence with adherence suggests that there may be economic, social, and healthcare-

related opportunities and conditions that are easier to access or more frequently available in 

Lundazi than Lumezi.

Implications

Findings have relevant implications for development of adherence programmes. Although 

we did not find conclusive associations between various indicators of economic security and 

adherence, our findings do not suggest that household economic security is an 

inconsequential predictor of ART adherence. Overall, household economic security remains 
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essential to provide ART patients with tangible resources that they can use to pay for 

treatment-related expenses and other treatment-related needs (such as food). Absence of 

these resources has been shown to negatively affect adherence behaviours (Peltzer & 

Pengpid, 2013; Weiser et al., 2010), which in turn, may undermine the efficacy of ART to 

increase survival and eliminate HIV/AIDS.

Furthermore, our findings highlight the different roles of various components of household 

economic security (e.g., type of occupation and asset ownership) in predicting ART 

adherence. In particular, study results indicate the value of focusing on individual and 

discrete indicators of household economic status because not all components of economic 

security universally and positively influence ART adherence. Equally important to 

promoting economic security is tackling potential unintended consequences. For example, 

fear of unplanned disclosure of HIV status due to stigma and discrimination may motivate 

ART patients with higher socio-economic status to skip taking their pills and miss their 

visits to the pharmacy. Programmatically, including life-skills training to adherence 

interventions may be helpful. The training should focus on increasing life skills, such as how 

to deal with stigma, how to form social support, how to ensure personal safety, and how to 

disclose HIV status, which may help ART patients adhere to treatment. Finally, our findings 

indicate the importance of targeting low-resource rural communities, including areas outside 

of main economic centres. Rural communities such as Lumezi may not have adequate 

opportunities for residents to start a livelihood and generate income. Livelihood programmes 

that promote locally appropriate income-generating activities may offer a feasible and 

potentially effective strategy that targets underlying economic predictors of ART non-

adherence. These livelihood programmes can also be integrated with HIV treatment and care 

to further motivate ART patients to adhere to their treatment.

Limitations

Although our study found significant associations, our study has limitations and results 

should be interpreted in the context of these. First, we used cross-sectional data that provide 

weak evidence of causal relationship. Additionally, lack of temporal order in cross-sectional 

data does not eliminate reverse causality and may alter the true direction of the observed 

relationship. Second, the small sample size might affect statistical power, which in turn, may 

result in overestimation of coefficient sizes and inability to detect true relationships. 

However, multiple imputation could have helped increase statistical power (Enders, 2010). 

Third, our findings may not be generalisable to other treatment-experienced PLHIV in other 

rural communities in Zambia because the characteristics of our small sample may not be 

representative of all rural ART patients in the country. Fourth, our list of household 

economic indicators is not exhaustive. For example, we likely did not measure other key 

variables, such as employment status and savings, which may determine households’ access 

to resources. Fifth, the weak correlation (r2 < 0.15) between VAS and MPR may indicate 

that the adherence measures were classifying different participants as adherent. The distinct 

correlates of VAS and MPR may also suggest inconsistent categorisation of adherent 

patients, even though the proportion of adherent participants was not significantly different 

between the two measures. Future research should address these limitations to improve our 

understanding of the role of household economic status on ART adherence among PLHIV in 
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low-resource, rural communities in Zambia and elsewhere in sub-Saharan Africa. For 

example, latent factor analysis can be used to address measurement limitations of adherence, 

if at least three observed adherence measures are used in a study.

Conclusions

Although adherence is not the only predictor of treatment failure or success, adherence to 

ART remains one of a few potentially alterable factors that strongly influence survival of 

PLHIV. Given the adverse effects of non-adherence, identifying alterable barriers to 

adherence is vital to the development of effective adherence interventions. Our study sought 

to address gaps in knowledge by examining the role of household economic status on ART 

adherence of treatment-experienced PLHIV in rural Zambia. Our findings suggest that the 

association between household economic security and adherence appears to be a function of 

the economic indicator and adherence measure. Our study also provides empirical findings 

of alterable household economic characteristics that are associated with adherence and that 

can be targeted by carefully designed interventions. Improving adherence may require a 

multifaceted strategy that provides tangible economic opportunities and life-skills training 

that, in combination, may allow PLHIV to overcome economic, social, and psychological 

barriers to ART adherence.
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