
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Retention in care, viral suppression, treatment adherence and quality of life in a
public antiretroviral therapy program in Addis Ababa, Ethiopia

Mekuria, L.A.

Publication date
2016
Document Version
Final published version

Link to publication

Citation for published version (APA):
Mekuria, L. A. (2016). Retention in care, viral suppression, treatment adherence and quality of
life in a public antiretroviral therapy program in Addis Ababa, Ethiopia. [Thesis, fully internal,
Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/retention-in-care-viral-suppression-treatment-adherence-and-quality-of-life-in-a-public-antiretroviral-therapy-program-in-addis-ababa-ethiopia(9ae9b787-d5ed-4065-bff3-4c959fdd453a).html


Retention in Care, Viral Suppression,
Treatment Adherence and Quality of
Life in a Public Antiretroviral Therapy

Program in Addis Ababa, Ethiopia

Legese A. Mekuria

Retention in Care, Viral Suppression, Treatm
ent Adherence and Quality of Life in a Public Antiretroviral Therapy Program

 in Addis Ababa, Ethiopia          Legese A. M
ekuria



 

 

 

 

 

 

 

Retention in care, viral suppression, treatment 

adherence and quality of life in a public antiretroviral 

therapy program in Addis Ababa, Ethiopia 

 

 

 

  



Retention in care, viral suppression, treatment adherence and quality of life in a public antiretroviral 
therapy program in Addis Ababa, Ethiopia 
Academic Medical Center – University of Amsterdam, the Netherlands and Addis Ababa University, 
Ethiopia 
Thesis, with  a summary in Dutch 
Proefschrift, met een samenvatting in het Nederlands 

Author: Legese A Mekuria 

Print: Ipskamp Printing 

© Copyright 2016 by Legese A Mekuria, Addis Ababa, Ethiopia 

Financial support by the Netherlands Universities’ Foundation for International Cooperation [grant 
number CF7455/2011] and by the HIV Research Trust [grant number HIVRT13-049]. 



Retention in care, viral suppression, treatment adherence and quality of life in a 

public antiretroviral therapy program in Addis Ababa, Ethiopia 

ACADEMISCH PROEFSCHRIFT 

ter verkrijging van de graad van doctor 

aan de Universiteit van Amsterdam 

op gezag van de Rector Magnificus 

prof. dr. D.C. van den Boom 

ten overstaan van een door het College voor Promoties ingestelde commissie, 

in het openbaar te verdedigen in de Agnietenkapel 

op dinsdag 7 juni 2016, te 10.00 uur 

door Legese Alemayehu Mekuria 

geboren te Bure, Ethiopië 



Promotiecommissie 

Promotores 
Prof. Dr. M. A. G. Sprangers Universiteit van Amsterdam 
Prof. Dr. J. M. Prins Universiteit van Amsterdam 

Copromotores 
Dr. A. W. Yalew  Addis Ababa University 
Dr. P. T. Nieuwkerk Universiteit van Amsterdam 

Overige Leden 
Prof. dr. P. Reiss Universiteit van Amsterdam 
Prof. dr. S. E. Geerlings  Universiteit van Amsterdam 
Prof. dr. T. F. Rinke de Wit Universiteit van Amsterdam 
Prof. dr. N. K. Aaronson Universiteit van Amsterdam 
Prof. dr. M. de Bruin  University of Aberdeen 
Prof. dr. I. M. Hoepelman Universiteit Utrecht 

Faculteit der Geneeskunde 



 

This thesis is dedicated to my dearest dad, the late Alemayehu Mekuria, 1945 – 2001. 



 



7 

Contents 

Abbreviations  9 

Chapter 1 General Introduction 13 

Chapter 2 Retention in HIV care and predictors of attrition from care among  31 

HIV-infected adults receiving combination anti-retroviral therapy in 

Addis Ababa  

PLoS One. 2015;10(6):e0130649. 

Chapter 3 High level of virological suppression among HIV-infected adults receiving 49 

combination anti-retroviral therapy in Addis Ababa, Ethiopia 

Antivir Ther. 2016 Jan 6.doi:10.3851/IMP3020. [Epub ahead of print]  

Chapter 4 Which adherence measure -- self-reported, clinician-recorded, or  69 

pharmacy-refill -- is best able to predict detectable viral load in a public  

ART-program where routine plasma viral load monitoring is unavailable? 

Submitted. 

Chapter 5 Sub-optimal adherence to combination anti-retroviral therapy and its 91 

associated factors according to self-report, clinician-recorded, and  

pharmacy-refill assessment methods among HIV-infected adults in  

Addis Ababa  

Submitted. 

Chapter 6 Health related quality of life of HIV-infected adults receiving combination 115 

antiretroviral therapy in Addis Ababa  
AIDS Care. 2015. 27;8:934-945. 

Chapter 7 Discussion: Lessons Learned 137 

Summary 153 

Samenvatting (Summary in Dutch) 157 

Acknowledgements   163 

Portfolio 167 

About the author 171 



8 
 

  



9 
 

 
 

 
 
 
 

Abbreviations 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



10 
 

AACTG            adult AIDS clinical trials group 
AAU                 Addis Ababa University 
ABC                 abacavir 
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Epidemiology of HIV/AIDS Worldwide and in Ethiopia 

Globally, the first Acquired Immuno Deficiency Syndrome (AIDS) patients were clinically observed and 

recognized in 1981 among homosexual men treated for rare types of opportunistic infections and 

Kaposi’s sarcoma in New York and Los Angeles, USA (1, 2). In 1983, the Human Immuno-deficiency 

Virus (HIV) that causes AIDS was isolated (3-5). According to the 2015 report of the Joint United 

Nations Programme on HIV/AIDS (UNAIDS), about 36.9 million people are believed to be infected by 

the HIV virus worldwide, of whom, 70% are living in sub-Saharan Africa (6). In 2014, sub-Saharan 

Africa was the region where 66% of all the AIDS-related deaths and 70% of all new HIV infections 

worldwide occurred (6).  
 

Ethiopia is located in East Africa. In 2014, the total population approximated 90 million and nearly 83% 

of the inhabitants were living in rural areas (7). Among the sub-Saharan African countries, Ethiopia is 

greatly affected by the AIDS epidemic. Since its first two cases of HIV were detected in the mid-1980’s 

in stored serum samples that had been collected in 1984 (8, 9), and its first AIDS cases were 

hospitalized in 1986 in Addis Ababa (10), the disease has spread rapidly in parallel with the global 

epidemic. Initially, the epidemic was largely concentrated among key populations such as female sex 

workers, long-distance truckers, police and military recruits (11-16). Later on, the disease has spread 

to the general population and the country is now in a state of generalized epidemic, in which people in 

all walks of life are affected (7, 16, 17). In Ethiopia, the main modes of HIV transmission are 

heterosexual and via mother to child (17, 18). In general, urban dwellers are more affected than rural 

inhabitants (7, 16-18, 19). In addition, young women face a higher risk of contracting HIV, because of 

sexual initiation at early age (usually with high-risk older men), socio-economic reasons, and gender- 

or culture-related vulnerability (7, 18-21).  
 

According to the “single-point” HIV prevalence estimate of 2007, the national adult HIV prevalence 

was 2.2% in 2004, while that of Addis Ababa, the capital, was 7.2% (22). In the same year, the new 

HIV infection rates in Ethiopia and Addis Ababa were estimated at 0.28 and 1.42 per 100 person-

years, respectively (22). The latest reports about HIV/AIDS indicated that both AIDS-related morbidity 

and mortality and the numbers of new HIV infections are declining, primarily due to increased access 

to combination antiretroviral therapy (cART) and intensified behavioral change and bio-medical 

interventions (6, 20, 23). For instance, AIDS-related mortality has reduced by more than half within 5 

years after cART became widely available in Addis Ababa (24). Also, the estimated national adult HIV 

incidence has dropped to 3 per 10,000 person-years in 2014 compared to 28 per 10,000 person-years 

in 2004 - a 90% risk reduction in almost a decade (25). However, HIV infection is still prevalent among 

most at-risk populations, including commercial sex workers, long-distance truck drivers, prisoners, and 

migrant or seasonal daily laborers in commercial farming and mega-project work sites like flower 

plantations, sugar factories, dam/or road construction, and hydro-electric power generation (18, 20).  
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Antiretroviral (ARV) drugs for the treatment of advanced HIV-1 infection 

Less than a decade after HIV/AIDS was discovered, the first Nucleoside Analogue Reverse 

Transcriptase Inhibitor (NRTI) named azidothymidine (AZT), also called zidovudine (ZDV), was 

approved in 1987 for monotherapy in patients with advanced HIV infection (26). Then, new ARV drugs 

from the NRTI class, including didanosine (ddI), zalcitabine (ddC), stavudine (d4T), and lamivudine 

(3TC) were made available for treatment in short succession (27). Because AZT-monotherapy had 

benefitted patients only for short-term (28), the introduction of the other new ARV drugs paved the way 

to treatment with a combination of 2 NRTI drugs. This so-called dual-nucleoside therapy was found to 

be superior to AZT-monotherapy in terms of patient survival, delay in AIDS-related mortality and 

disease progression to AIDS (29-31). In 1995 and 1996, three new ARV drugs from a new class called 

Protease Inhibitor (PI) were introduced: saquinavir (SQV), ritonavir (RTV), and indinavir (IDV) (27). 

Another new drug named nevirapine (NVP) was approved in 1996 as the first of a third class of ARV 

drugs called Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs) (27).  
 

Meanwhile, neither AZT-monotherapy nor dual-nucleoside therapy were able to achieve durable 

virological suppression, with the resulting problem of drug resistance (26, 29, 31). Consequently, a 

new treatment strategy with a triple combination of antiretroviral drugs from two different classes 

(usually two NRTIs + one NNRTI, or two NRTIs + one PI) became officially available in the developed 

countries in 1996 (32-35). The new treatment strategy was first named Highly Active Anti-retroviral 

Therapy (HAART) and later called combination Anti-retroviral Therapy (cART). cART has dramatically 

shifted HIV care worldwide from the treatment of opportunistic infections, often in the in-patient ward, 

to a regular follow-up care at the outpatient clinic. From 1996 until 2008, numerous new drugs from 

existing or new ARV classes became available for treatment, expanding therapeutic options. These 

drugs included abacavir (ABC), tenofovir (TDF), and emtricitabine (FTC) from the NRTI class; 

delavirdine (DLV), efavirenz (EFZ), and rilpivirine (RLV) from the NNRTI class; nelfinavir (NFV), 

amprenavir (APV), ritonavir-boosted lopinavir (LPV/r), atazanavir (ATV), and darunavir (DRV) from the 

PI class; enfuviritide (T-20) from the Fusion Inhibitor (FI) class; maraviroc (MVC) from the Entry 

Inhibitor (EI) class; and raltegravir (RLV) from the Integrase Inhibitor (II) class (27). Although many of 

these newly developed drugs are more potent with less toxicity, they are not widely available in 

resource limited settings, including Ethiopia. 

 
After cART became the standard treatment protocol for advanced HIV infection, AIDS-related 

morbidity and mortality have declined substantially and survival has improved progressively worldwide 

(6, 33, 36-39). Also, the numbers of new HIV infections are declining and patients already infected by 

HIV are now experiencing a life expectancy approaching that of the general population (40-43). This is 

primarily the result of the effectiveness of cART in suppressing the viral replication to a minimum level 

and restoring or maintaining the patients’ immunologic function (44, 45).  
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Universal access to cART and retention in HIV-care in Ethiopia   

In Ethiopia, fee-based cART was first started in 2002 in three hospitals in Addis Ababa (46-48). 

Thanks to the extraordinary political commitment and special support by the international community 

and donor agencies, including US President’s Emergency Plan for AIDS Relief (PEPFAR), Global 

Fund, UN agencies and the World Bank, universal free access to cART was launched as of January 

2005 (46, 48). To achieve universal access to treatment, Ethiopia has adopted the WHO-

recommended public health approach (48, 49). This approach aims at promoting access to cART for 

free in resource-limited settings where a (sub)specialist physician-oriented model of care with periodic 

and advanced laboratory monitoring may not be feasible, let alone affordable and sustainable. The 

WHO-recommended public health approach includes, among others, the following key elements: 

standardized regimens, decentralized service delivery from hospital-based to lower level primary 

health care facilities (for example, to health centers) via task-shifting, and periodic laboratory 

monitoring (48, 49). Task-shifting (also called task-sharing) refers to sharing of patient management 

responsibilities to the lower cadre of health care providers and into the community (50). The latest 

Ethiopian ART guideline recommends triple-combination therapy with two NRTIs plus one NNRTI for 

first-line treatment (51). The second-line regimen encompasses a ritonavir-boosted PI plus two 

previously unused NRTIs (51). 

 

Currently, the Ethiopian public HIV/AIDS program focuses mainly on HIV prevention including the 

prevention of mother to child transmission (PMTCT), HIV counseling and testing services, care and 

support, treatment scale-up, health systems strengthening including leadership, community 

mobilization, patient information management, decentralizing HIV/AIDS-related services closer to the 

community and task shifting/sharing to lower level health cadres, such as health officers and nurses 

(20). In particular, the HIV/AIDS treatment cascade across the continuum begins with the detection of 

HIV-infected persons via voluntary counseling and testing (VCT), outreach testing campaigns, or 

provider-initiated testing and counseling (PITC) at the different service-delivery outlets including the 

outpatient department, antenatal care clinic, tuberculosis clinic, and in-patient ward. Next, persons 

tested HIV-positive are enrolled into the pre-ART care. After enrolment, patients receive a package of 

services including information on positive healthy living, safer sexual practices, treatment initiation and 

adherence, and follow-up medical care via adherence case managers. Patients also receive additional 

care and support services from community-based organizations or associations of people living with 

HIV (PLHIV). Then, HIV-infected adults who fulfill the following WHO criteria while in the pre-ART care 

are automatically eligible to lifelong cART once their readiness to start treatment is assured: WHO 

clinical stage IV, irrespective of CD4 cell count; WHO clinical stage III with a CD4 cell count of 

≤350/mm3; or all WHO clinical stages with CD4 cell counts ≤200/mm3 (51). Based on these criteria, 

the number of HIV-infected persons ever started cART has rapidly increased from 1,890 patients in 

2005 to 521,000 in 2014 (52). Also, the number of health care facilities providing cART has increased 

from only three hospitals in 2005 to 198 hospitals and 849 health centers as of December 2014 (20). 

Currently, about 402,000 HIV-infected persons are receiving cART in Ethiopia, among whom, 

approximately 80,000 (~20%) are living in Addis Ababa (52). 
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Despite the remarkable achievement in terms of patient enrolment, increasing utilization of cART, 

patient survival, steep declines in AIDS-related mortality and gradual decreases in new HIV infection 

rates (6, 20, 46, 23, 24, 46, 52, 53), poor retention in HIV care after patients started cART is 

recognized as a major challenge in Ethiopia (46, 53, 54). Retention in HIV care generally refers to the 

proportion of HIV-infected patients who are remaining alive and still receiving HIV care after they 

started cART, including those stopping ARV medications (because of medical or personal reasons) 

while remaining in care. Attrition from care is the reverse of retention in care, and is defined as 

patients’ absence from HIV care for at least 1 month following their most recent planned clinic or 

pharmacy refill appointment for reasons related to either death or lost to follow-up (LTFU). Poor 

retention in care, particularly related to lost to follow-up (LTFU), can be devastating for patients’ lives 

and for society, as it increases the risk of treatment interruption and thereby increases the risk of 

virological treatment failure, which in turn could lead to an increased chance of HIV transmission (55-

59).  

 

Previous studies of retention in HIV care have shown that early attrition due to death shortly after 

patients started cART is common in many public ART programs in resource-limited settings, including 

in Ethiopia (46, 60-66). The most frequently mentioned reasons for early death included late 

presentation with severe immuno-deficiency and poor quality of the health-care services (46, 64-68). 

Poor retention in HIV care is also a documented problem in developed countries (69-74). However, 

early attrition shortly after patients started cART is not a characteristic of ART programs in developed 

countries (61). Also, there is no a gold standard measure of retention in care (75, 76). Consequently, 

direct and strict comparison of treatment outcomes between the developed and developing countries 

may sometimes be misleading (77-79).  

 

The Treatment Goals of combination Anti-retroviral Therapy (cART)  

 
Virological suppression: According to the Ethiopian ART guideline, the reduction of the plasma viral 

load to an undetectable level is described as one of the primary goals of cART (51). Virological 

suppression allows for immunological recovery, resulting in decreased AIDS-related morbidity and 

mortality (38, 41, 44, 45). The concept of ‘Treatment as Prevention’ is also related to this primary goal; 

the HIV Prevention Trial Network (HPTN 052) has proven that by suppressing the viral load to an 

undetectable level, the HIV transmission rate to uninfected sexual partners is significantly reduced (80, 

81). In addition, the level of virological suppression can serve as an important indicator of ART 

program performance, since it reflects the levels of effort applied to avoid the two most common 

causes of detectable viremia, i.e. treatment non-adherence and transmitted drug-resistance (82, 83). 

 

Although virological suppression is mentioned as the primary goal of cART in the national ART 

guidelines (51), measurement of the plasma viral load in patients taking cART is not routinely 

performed in resource-limited settings, including in Ethiopia. This is because the test is too expensive 

to routinely carry out in daily clinical practice. Currently, a debate is ongoing whether routine plasma 

viral load monitoring should be part of the clinical management of HIV-infected patients in resource-
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limited settings. Some researchers advocate the routine use of plasma viral load monitoring to detect 

virological treatment failure at an early stage, to support adherence, to prevent drug resistance and to 

reduce onward transmission of HIV (84-89). Also, they raise the concern that the present use of the 

WHO-recommended clinical and immunological criteria to detect virological treatment failure may often 

be inaccurate or too insensitive (90, 91). Conversely, several other researchers argue that routine 

plasma viral load monitoring, although clinically important and advantageous for public health, may not 

be feasible, affordable, cost-effective or sustainable in the developing countries, at least not in the 

short term (92-95). Instead, they recommend that, for a lasting impact, efforts need to be focused on 

the unfinished competing priorities, including early detection of HIV, enrolment in HIV care and scale-

up of access to cART, tackling early attrition, enhancing retention in HIV care and achieving optimal 

adherence (93, 96, 97).  

 

Adherence to combination antiretroviral therapy (cART): Treatment adherence is a means to 

achieve and maintain the goal of maximum and durable virological suppression. To achieve this goal, 

near perfect adherence (usually 95% or higher) is needed for single PI-based regimens (98), although 

NNRTI- and boosted PI-based cART regimens may require a less stringent adherence level of less 

than 95% (99-101).  

 

According to the World Health Organization (WHO), adherence is defined as ‘the extent to which a 

person’s behavior - taking medication, following a diet, and/or executing lifestyle changes - 

corresponds with agreed recommendations from a health-care provider’ (102). In response, various 

strategies have been developed to help patients improve their adherence along the course of life-long 

treatment (103). For example, single tablet or fixed-dose once- or twice-daily combinations of ARVs 

have been introduced to decrease pill-burden (104-107). Adherence case managers provide routine 

adherence support before and after patients start cART (51). Moreover, real-time monitoring devices 

and text-message reminders have been used to enhance adherence in several African countries (108, 

109). Despite all these available interventions, maintaining long-term adherence remains a major 

challenge to both patients and health-care providers. This is because cART is a life-long medication, 

adverse effects are quite common, there is associated stigma, and patients often loose motivation to 

take the ARV drugs when they feel better (110, 111).  

 

There are several approaches to assess medication adherence, with each method having strengths 

and weaknesses (112-114). Self-reported adherence, for example, is the easiest and most commonly 

used measure, but it tends to overestimate adherence and is susceptible to recall bias (112, 115). 

Treating clinicians may assess patients’ adherence at each follow-up clinic visit. But, their ability to 

assess patients’ medication taking behavior is quite limited (116-118). Pharmacy-refill is used to 

estimate adherence based on the patients’ refill visit history at the ART pharmacy. However, it only 

tells drug possession, not consumption (119-121). More objective adherence measures are measuring 

drug levels in blood or urine and the use of the medication event monitoring system (MEMS). 

However, measuring drug levels in biological samples of patients does not distinguish non-adherence 
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from malabsorption or drug-drug interactions. In the case of MEMS, patients may not actually take the 

drug or take a higher dose of ARV drugs during each bottle opening (112, 122). Therefore, it is usually 

recommended to use a combination of methods for a better estimate, since there is no single gold 

standard adherence measure (112, 123, 124).  

 

Health Related Quality of Life (HRQoL) enhancement: Because the clinical management of chronic 

HIV-1 infection is lifelong and the disease and its treatment can cause adverse effects (111, 125, 126), 

HRQoL has become an important outcome and its enhancement is one of the primary goals of cART 

(51). In addition, the tendency to expand the scope of medical/health care to encompass the spiritual, 

psychological, and socio-economic aspects of health increased the importance of HRQoL as an 

outcome measure (127). To date, there is no universally agreed upon definition of HRQoL. However, 

many would agree that it is a multi-dimensional concept encompassing at least three aspects of 

health: physical, psychological, and social wellbeing and functioning (128) According to the World 

Health Organization (WHO), HRQoL is defined as ‘individuals' perceptions of their position in life in the 

context of the culture and value systems in which they live and in relation to their goals, expectations, 

standards and concerns’ (129). In this regard, HIV/AIDS may affect all HRQoL domains (125, 126). 

 

Despite the improvement in survival and HRQoL of HIV-infected persons after the introduction and 

rapid scale-up of cART (36-39), their HRQoL is still lower compared to that of the general population 

(130). Previous research findings of poorer HRQoL in HIV-infected persons pointed out that 

particularly depressive symptoms and stigma can adversely impact HRQoL, either directly or indirectly 

(mainly via medication non-adherence) (131). Inadequate social support and both short-term and long-

term adverse effects of cART can also negatively affect patients’ physical and psycho-social wellbeing 

and daily functioning (111, 132). In Ethiopia, enhancing HRQoL is acknowledged as one of the primary 

goals of cART (51). However, it has not yet received adequate attention. The implication is that HIV-

infected persons may continue to experience disproportionately poor HRQoL.  

 

Outline of the thesis 

In this thesis, we present the results of a PhD study which was undertaken between September 2012 

and April 2013 in 10 health-care facilities in Addis Ababa, Ethiopia. The overall aim is to estimate the 

levels of retention in HIV-care, virological suppression, medication adherence and health related 

quality of life among HIV-infected adults who have received at least six months of cART. An additional 

aim is to investigate the predictors of attrition from HIV care, detectable viral load, sub-optimal 

adherence and poor HRQoL. Knowledge about the predictors or correlates can help to design 

interventions aimed at tackling the problems.  

 

A total of 870 patients who initiated cART between May 2009 and April 2012 were randomly selected 

from the ART-register. Six hundred sixty four (76.3%) patients, who were alive, were retained in HIV 

care and using cART underwent a face-to-face interview to assess their level of medication adherence 

and HRQoL. HRQoL was measured by the WHOQoL-HIV BREF, depressive symptoms by the 
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Kessler-6 scale, and stigma by the Kalichman internalized AIDS stigma scale. The level of medication 

adherence for the same 664 patients was estimated using the self-report adherence questions, 

clinician-recorded and pharmacy-refill measures. In addition, plasma HIV-1 RNA concentration was 

measured in the 642 patients who provided a blood sample. 

 
In chapter one, a general introduction about the epidemiology of HIV/AIDS and the evolution of its 

treatment is presented in the global and Ethiopian context. In chapter two, the aim is to investigate 

retention in HIV-care after patients started cART and to describe the predictors of attrition from care. In 
chapter three, we investigate the level of virological suppression and identify the predictors of 

detectable viremia among 642 HIV-infected adults who are still using cART. In chapter four, we 

assess the levels of adherence to cART according to self-report, clinician-recorded and pharmacy-refill 

measures, and examine the adherence measure best able to distinguish between patients with a 

plasma viral load below or above 400 RNA copies/mL. In chapter five, we identify factors associated 

with sub-optimal adherence as assessed with each of these methods. In chapter six, we present the 

findings on the level of health related quality of life and its predictors or correlates among the 664 HIV-

infected adults who are receiving at least 6 months of cART. In chapter seven, we describe the 

lessons learned for future clinical and public health practices related to cART in Ethiopia and other 

similar settings.  
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Abstract 

Background: Patient retention in chronic HIV care is a major challenge following the rapid expansion 

of combination antiretroviral therapy (cART) in Ethiopia.  

Objective: To describe the proportion of patients who are retained in HIV care and characterize 

predictors of attrition among HIV-infected adults receiving cART in Addis Ababa. 

 

Method: A retrospective analysis was conducted among 836 treatment naïve patients, who started 

cART between May 2009 and April 2012. Patients were randomly selected from ten health-care 

facilities, and their current status in HIV care was determined based on routinely available data in the 

medical records. Patients lost to follow-up (LTFU) were traced by telephone. Kaplan-Meier technique 

was used to estimate survival probabilities of retention and Cox proportional hazards regression was 

performed to identify the predictors of attrition. 

 
Results: Based on individual patient data from the medical records, nearly 80% (95%CI: 76.7, 82.1) of 

the patients were retained in care in the first 3 and half years of antiretroviral therapy. After 

successfully tracing more than half of the LTFU patients, the updated one year retention in care 

estimate became 86% (95% CI: 83.41%, 88.17%). In the multivariate Cox regression analyses, severe 

immune deficiency at enrolment in care/or at cART initiation and ‘bed-ridden’ or ‘ambulatory’ functional 

status at the start of cART predicted attrition.  

 

Conclusion: Retention in HIV care in Addis Ababa is comparable with or even better than previous 

findings from other resource-limited as well as EU/USA settings. However, measures to detect and 

enroll patients in HIV care as early as possible are still necessary. 
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Introduction 

The advent of combination antiretroviral therapy (cART) has been accompanied by prolonged survival 

and improved quality of life among HIV infected persons worldwide, including resource-limited settings 

(1-5). For instance, AIDS mortality has reduced by more than half within 5 years after cART became 

widely available in Addis Ababa, Ethiopia (6). In addition, the number of new HIV infections is 

gradually decreasing as evidenced by a reduction in the national adult HIV incidence from 0.28% per 

year in 2004 to 0.03% per year in 2014 (7, 8). 
 
However, poor retention in HIV care after patients started cART is recognized as a major challenge (9, 

10). Conceptually, retention in care and attrition complement each other, and current literature 

provides various, but closely related definitions (11-15). The former generally refers to the proportion 

of cART taking patients known to be alive and still receiving medical care either on-site or at another 

site, including those stopping ARV medications (because of medical or personal reasons) while 

remaining in care. Attrition is defined as not being seen at the ART clinic for at least 1 month following 

patient’s most recent planned clinic visit or pharmacy refill appointment for reasons related to death or 

lost to follow-up (LTFU). Poor retention in care, particularly related to LTFU, can be devastating for 

patients’ lives, and also facilitates the occurrence of virologic failure, which in turn could lead to an 

increased chance of HIV transmission (16-19). 
 
Previous studies about retention in care in Addis Ababa were conducted in the early years of roll-out of 

cART, when the program was not yet fully formed and there was limited experience to retain all the 

patients who initiated cART in HIV care (9, 13). The present study is conducted to estimate the current 

retention in care and to identify predictors of attrition, which may help health care practitioners, 

program managers and policy makers to improve the management of HIV-infected people on cART. 

 

Method 
 
Setting and study participants 
This study was conducted between September 2012 and April 2013 in ten randomly selected health 

care facilities that had started providing adult cART service as of January 1, 2009 or before in Addis 

Ababa, Ethiopia. At the time of the study, HIV-infected adults who fulfilled the following World Health 

Organization (WHO) criteria were automatically eligible for cART once their readiness to initiate anti-

retroviral therapy was assured: WHO clinical stage IV, irrespective of CD4 cell count; WHO clinical 

stage III with a CD4 cell count of ≤350/mm3; all WHO clinical stages with CD4 cell counts ≤200/mm3 

(20). Patients eligible to participate were selected in a two-step procedure using the national ART 

register as a sampling frame. First, we selected all adult HIV-infected persons without previous 

exposure to cART - except for the prevention of mother to child transmission - who initiated cART 

between May 1, 2009 and April 30, 2012. Patients who had been transferred-in or formally transferred-

out after initiating cART were excluded. Second, out of these patients, we selected every 8th patient 

from the ART register using a systematic random sampling technique. Fig.1 - Flowchart depicting the 
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random selection of health care facilities and patients included in the study - illustrates the selection 

process. 

 
Figure 1. Flowchart depicting the random selection of health care facilities and patients included in the study. 

Ethical consideration 
Ethical approval was obtained from the Institutional Review Boards (IRB) at the College of Health 

Sciences, Addis Ababa University, and Millennium Medical College, St. Paul Hospital. Patients who 

were alive and still receiving medical care gave informed verbal consent. Verbal consent was 

preferred (over written consent) because a substantial proportion of the study participants were 

illiterate. Also, given the very sensitive nature of being HIV-positive in Ethiopia, obtaining a written 

consent (via signature or finger prints) could have potentially violated patients' privacy and anonymity. 

For patients who were not-retained in care, consent for tracing had already been obtained at start 

cART as part of the routine clinic follow-up and pharmacy refill procedures. Data were retrieved 

anonymously from medical registers using patients’ unique ART number or medical record number. 

Outcome measures 

The current status in HIV care of each selected patient was determined based on the information in 

the ART register or patient follow-up card. It was typically recorded as died (of any cause), lost, 

dropped, stopped or retained in care. A patient defined as “lost” had missed his or her next clinic or 

pharmacy refill appointment for at least 1 month and at most 3 consecutive months. A patient defined 

as “dropped” had missed his or her planned clinic or pharmacy refill appointment for more than 3 
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consecutive months. Patients known to be alive and retained in care, but temporarily discontinued 

taking cART due to medical or personal reasons were defined as “stopped”. Patients were defined as 

‘retained in care’ if they were alive and known to be still receiving medical care at the time of the study, 

including those considered as “stopped.” Attrition was defined as the number of patients documented 

as died, lost or dropped. Both patients who had been lost or dropped were considered as LTFU.  

 

Independent variables 

Socio-demographic variables at enrolment in HIV care including age, sex, marital status, religion, 

educational level, and HIV-status disclosure were considered as potential predictors of attrition. The 

following variables were considered as additional predictors: dates of HIV diagnosis, enrolment in HIV 

care and cART initiation, type of antiretroviral treatment regimen, and evidence of tuberculosis at or 

after start cART. In addition, WHO clinical stage, functional status, CD4 cell count, and hemoglobin 

level were collected from the intake form or follow-up card. The following variables were also included 

in the analysis: time since start cART at study entry (‘date of the last known clinic or pharmacy refill 

visit’ minus ‘date of cART initiation’), and time since HIV diagnosis at start cART (‘date of cART 

initiation’ minus ‘date of HIV diagnosis’). 

 

Data extraction from the medical records 

Patient data were extracted from the medical records using a Case Report Form (CRF) by data clerks. 

Contact addresses of all patients who had been lost or dropped were collected by the first author, 

which were later used for tracing purposes. Deaths already known by the ART clinic during the routine 

follow-up care were collected from the medical records. For patients who had died or become LTFU, 

dates of the last known clinic or pharmacy refill visit were recorded. 

 

Tracing of LTFU patients 

In the participating facilities, it is a routine practice that patients who become LTFU are traced by 

adherence case managers and data clerks using telephone contacts. 

 
In the present study, tracing of LTFU patients was carried out by the first author. First, all LTFU 

patients eligible for tracing were identified from the ART register. Next, patients’ or their caretakers’ 

telephone number together with information about whether the patient had disclosed his/her HIV 

status or not and to whom were extracted from the intake form.   

Up to three attempts to contact LTFU patients by phone were made to ascertain their current status. 

When the patient himself/herself answered the call, he/she was first informed that the phone call was 

from the health facility where he/she initiated treatment, and he/she was kindly asked whether the 

timing was convenient. When the patient responded positively (otherwise an appointment was made 

for another round of call) he/she was asked the reasons for staying away, without mentioning anything 

about HIV/AIDS or cART until a confidentiality was established. In addition, they were asked if 

currently accessing any follow-up medical care, and when replied yes, they were requested to name 

the health facility for anti-retroviral drug refill, the re-start date, and whether they had discontinued 
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cART in between; LTFU patients who named a legitimate ART site were generally re-classified as 

‘retained in-care.’ For patients confirming not accessing any medical care, possible reasons for 

discontinuation of cART were explored further and recorded. In these cases, patients were advised to 

re-start medical care as quickly as possible. When a proxy informant (family member or friend) 

answered the phone call, s/he was kindly asked about the current address of the LTFU patient, and 

depending on the response, patient’s current vital status (alive or dead) was ascertained. LTFU 

patients who were reported as dead or confirmed to be truly LTFU were considered as “not-retained in 

care.” Patients who did not answer phone calls, those whose current vital status was ascertained via 

proxy informants, and those with no, non-functioning or a wrong telephone number were assumed to 

be “not-retained in care” in one analysis option, and “retained in care” in an alternative analysis. The 

status on chronic HIV care of all other patients was taken from the medical records. 

Statistical analyses 

Retention in HIV care was the primary outcome of interest, and it was estimated using three different, 

but closely related analytic approaches. First, it was calculated as the number of patients known to be 

alive and receiving cART at the time of the study, including patients considered as “stopped,” divided 

by the total number of patients who started cART. This calculation was based on individual patient 

data routinely collected and available in the medical records. In the second approach, patients who 

were formally documented to be LTFU, but were successfully traced and claimed to be accessing 

medical care elsewhere with-out the knowledge of the facility where they had initiated cART (“self-

transferred”) were re-classified as ‘retained in care’ and added to the numerator. In this approach, all 

untraceable LTFU patients were assumed “not-retained in care.” Analyses to identify predictors of 

attrition are based on estimates of this second approach. The third analytic approach was identical to 

the second approach, except that untraceable LTFU patients were assumed to be ‘retained in care’ 

and added to the numerator. 

 
Time-to-attrition was the other end point of the study. It was calculated (in months) as the difference 

between the dates of cART initiation and the last known clinic or pharmacy refill visit. For all time-to-

attrition analyses, time zero was set at the date of cART initiation. All-cause attrition was established 

at the recorded or reported date of death, last known date of clinic/or pharmacy refill visit, or final study 

date (April 30, 2013). Follow-up time for LTFU patients who were successfully traced and claimed to 

be “self-transferred” was censored at the date of phone call tracing.  

 
Since the WHO immunological criteria (with/or without clinical staging) is commonly used for 

assessing eligibility to initiate cART in Addis Ababa (20), survival probabilities of retention in care 

stratified by this variable was estimated using the Kaplan-Meier method. The log-rank test was used to 

compare probability estimates of retention in care between the survival curves. Cox proportional 

hazards regression was performed to identify the variables that predicted post-cART attrition. The 

Hazard Ratio (HR) in the Cox regression model estimates the relative likelihood of attrition at 

consecutive points in time after cART initiation.  
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Predictor variables with a p-value of <0.2 were first identified in a univariate Cox regression analyses. 

Then, a multivariate Cox regression model was fitted by adding back in to the model, one at a time, 

variables not selected at a previous step. Likelihood ratio tests were used to compare between the fit 

of various models. Finally, variables that significantly (P-value <0.05) predicted attrition were kept in 

the final model. Proportional hazards assumption was checked by Schoenfeld-tests of residuals. EPI-

data version 3.1 was used for data-entry and SPSS version 17 and STATA version 11 for statistical 

analyses. 

Results 
 
Patients 
Characteristics of patients are summarized in Table 1. Of the total 870 eligible patients, 34 declined 

participation, and 836 patients were included in the present analyses. At enrolment in care, the median 

CD4 cell count was 141 (IQR, 73 - 239) cells/µL, and 203 (24.5%) patients were in WHO clinical stage 

I, 245 (29.6%) in stage II, 293 (35.3%) in stage III, and 88 (10.6%) in stage IV condition. In addition, 

631 (79.6%) patients had a working functional status, 137 (17.3%) ambulatory, and 25 (3.2%) were 

bed-ridden. 
 
Estimating retention in care after cART initiation 

Using individual patient data in the medical records, 79.5% (95% CI: 76.7, 82.1) were initially classified 

as retained in care by April 30, 2013. After successfully tracing 65 out of 116 LTFU patients, and 

assuming that the remaining 51 untraceable patients were ‘truly LTFU’, the updated retention in care 

estimate increased to 81.8% (95% CI: 79.1, 84.3) in the first 3 and half years of cART. With this 

estimate, the median time to attrition was 5 (IQR, 0 to 10) months while the median time between 

patients’ last known clinic visit and date of tracing was 16 (IQR, 8.3 to 26) months. The cumulative 

proportion of patients retained at 6, 12, 24, and 36 months after cART initiation was 90.67% (95%CI: 

88.49%, 92.46%), 85.97% (95%CI: 83.41%, 88.17%), 82.70% (95%CI: 79.84%, 85.19%), and 79.04% 

(95%CI: 75.57%, 82.08%), respectively. With the alternative assumption that the 51 untraceable LTFU 

patients were “self-transferred”, the retention in care estimate further increased to 87.9% (95%CI: 

85.5, 89.9) at the end of the current analysis. 
 

Retention in care versus CD4 cell count and functional status at start cART 

Of the total 828 patients with a recorded CD4 cell count at the start of cART, 57 had died or become 

LTFU in quartile 1 (≤72 CD4 cells/µL), 36 in quartile 2 (73 - 133 CD4 cells/µL), 28 in quartile 3 (134 - 

202 CD4 cells/µL), and 26 in quartile 4 (≥203 CD4 cells/µL). The Kaplan-Meier survival curve in Fig. 2 

- Kaplan-Meier survival curve of retention in HIV care by quartiles of CD4 cell count (cells/µL) at the 

start of cART - shows that patients who started cART in quartiles 4, 3, and 2 appeared more likely to 

be retained in care than patients in quartile 1 (log-rank Chi-sq statistic=30.8, df=3, p-value <0.001). In 

addition, patients with ‘bed-ridden’ or ‘ambulatory’ functional status at start cART had significantly 

lower probability of being retained in care than patients with a ‘working’ functional status (log-rank Chi-

sq statistic=24.53, df=2, p-value <0.001; Fig. 3 - Kaplan-Meier survival curve for retention in HIV care 

by functional status at the start of cART). 
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Table 1. Patients’ socio-demographic, clinical, and treatment characteristics (n=836) 

 

* Values are n (%) unless otherwise indicated.  
a at enrolment in HIV care.  
b at start cART.  
c at study entry or at last known clinic/pharmacy refill visit date.  
d according to the revised World Health Organization clinical staging of HIV/AIDS for adults and adolescents, 2005 (51).  
TDF, Tenofovir; AZT, Zidovudine; d4T, Stavudine.  
SD, standard deviation; IQR, inter-quartile range. 
 

 

 

 

 

 

Patient characteristic Value* 
Age – yearsa, mean (SD) (n=833) 35 (8.9) 
Sex – malea  324  (38.8%)  
Educational statusa, (n=795)   
  No education 112 (14.1%) 
  Primary 267 (33.6%) 
  Secondary 330 (41.5%) 
  Tertiary 86 (10.8%) 
Marital statusa, (n=796)   
  Never married 186 (23.3%) 
  Married or cohabiting 381 (47.9%) 
  Divorced or separated 136 (17.1%) 
  Widowed 93 (11.7%) 
Religiona, (n=795)   
  Christian 741 (93.2%) 
  Muslim 51 (6.4%) 
  Other 3 (0.4%) 
Substance use/misuse - yesa, (n=686) 144 (21.0%) 
Body Mass Index (kg/m2)a, mean (SD) (n=419) 20.6 (3.38) 
Employment statusa, (n= 617)   
  Unemployed 199 (32.3%) 
  Not working/studying due to ill health 73 (11.8%) 
  Working full time 299 (48.5%) 
  Working part time 46 (7.5%) 
HIV status disclosure (to family/friend/neighbor) - yesa, (n=612) 572 (93.5%) 
Functional statusb, (n=817)   
  Working 677 (82.9%) 
  Ambulatory 113 (13.8%) 
  Bed ridden 27 (3.3%) 
WHO clinical stageb,d, (n=830)   
  Stage I 191 (23.0%) 
  Stage II 231 (27.9%) 
  Stage III 309 (37.2%) 
  Stage IV 99 (11.9%) 
First line drug regimenb    
  TDF-containing 434 (51.9%) 
  AZT-containing 322 (38.5%) 
  d4T-containing 80 (9.6%) 
CD4 cells/µLb, median (IQR) (n=828) 133.5  (72-to-203)  
Hemoglobin (g/dL)b, mean (SD) (n=709) 13.1 (2.2) 
Evidence of tuberculosis at or after start cART - yes, (n=817)   151 (18.5%) 
Months since HIV diagnosisb, median (IQR), (n=822) 1 (0-to-7) 
Months since start cARTc, mean (SD), (n=836) 22.6 (12.5) 
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Figure 2. Kaplan-Meier survival curve of retention in HIV care by quartiles of CD4 cell count (cells/µL) at the start 

ofcART, Addis Ababa, 2013 (n=836). 
 

 

 
Figure 3. Kaplan-Meier survival curve for retention in HIV care by functional status at the start of cART, Addis 

Ababa, 2013 (n=836). 
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Predictors of attrition from care 

Results of the univariate and multivariate Cox regression analyses for predictors of attrition are 

presented in Table 2. The following variables assessed at enrolment in care had a substantial 

proportion of missing values and were therefore not entered in the multivariate analyses: employment 

status (n=617), substance use/misuse (n=686), body mass index (BMI) (n=419), and hemoglobin level 

at start cART (n=709).  

 
Table 2. Results of the Cox regression model showing predictors of attrition from HIV care 
among HIV infected adults on cART 
 
Patient characteristic 

Retained in    
HIV care 
(n=684) 

Not-retained     
in HIV care 

(n=152) 

Univariate analysis        
HR (95% CI) 

Multivariate analysis          
HR (95% CI) 

Demographics     
Agea, (n=833)     
  18 – 24 yrs 42 (5.0%) 15 (1.8%) 1.58(0.93, 2.70)* 1.47(0.37, 1.08) 
  >24 yrs 639 (76.7%) 137 (16.4%) 1 1 
Sexa, (n=836)     
  Male 252 (30.1%) 72 (8.6%) 1.48(1.07, 2.03)* 1.32(0.94, 1.87) 
  Female 432 (51.7%) 80 (9.6%) 1 1 
Educational statusa, (n=795)     
  Tertiary 74 (9.3%) 12 (1.5%) 0.77 (0.38, 1.58)  
  Secondary 274 (34.5%) 56 (7.0%) 0.93 (0.56, 1.55)  
  Primary 230 (28.9%) 37 (4.7%) 0.76 (0.44, 1.32)  
  No education 92 (11.6%) 20 (2.5%) 1  
Marital statusa, (n=796)     
  Married or co-habiting 332 (41.7%) 49 (6.2%) 0.71 (0.46, 1.11)* 0.85(0.53, 1.36) 
  Divorced or separated 111 (13.9%) 25 (3.1%) 1.03 (0.61, 1.74) 1.23(0.69, 2.19) 
  Widowed 73 (9.2%) 20 (2.5%) 1.22 (0.69, 2.14) 1.51(0.80, 2.83) 
  Never married 154 (19.3%) 32 (4.0%) 1 1 
Characteristics at enrolment in HIV care    
HIV status disclosure (to family/ 
closest friend/neighbor)a, (n=836) 

    

  Yes 490 (58.6%) 82 (9.8%) 0.49 (0.35, 0.69)* 1.85(0.86, 3.95) 
  No 30 (3.6%) 10 (1.2%) 0.94 (0.48, 1.83) 0.83(0.54, 1.28) 
  Unknown 164 (19.6%) 60 (7.2%) 1 1 
CD4 count (cells/µL)a, (n=821)     
  Quartile1 (0 - 73) 148 (18.0%) 60 (7.3%) 3.33 (2.01, 5.53)* 3.03(1.76, 5.22)‡ 
  Quartile2 (74 - 141) 170 (20.7%) 35 (4.3%) 1.77 (1.02, 3.06) 1.78(1.00, 3.16)‡ 
  Quartile3 (142 - 239) 174 (21.2%) 30 (3.7%) 1.52 (0.87, 2.68) 1.51(0.83, 2.75) 
  Quartile4 (240 - 1,163) 184 (22.4%) 20 (2.4%) 1 1 
Characteristics at cART initiation     
Functional statusb, (n=817)     
  Bed ridden 17 (2.1%) 10 (1.2%) 3.09(1.61, 5.93)* 2.22(1.10, 4.46) ‡ 
  Ambulatory 81(9.9%) 32 (3.9%) 2.13(1.43, 3.17) 1.68(1.10, 2.58) ‡ 
  Working 576(70.5%) 101 (12.4%) 1 1 
WHO clinical stageb, c, (n=830)     
  Stage IV 74 (8.9%) 25 (3.0%) 1.93(1.11, 3.34)* 0.61(0.33, 1.16) 
  Stage III 241 (29.0%) 68 (8.2%) 1.65(1.05, 2.59) 1.05(0.62, 1.78) 
  Stage II 201 (24.2%) 30 (3.6%) 0.92(0.54, 1.55)  0.88(0.44, 1.78) 
  Stage I 165 (19.9%) 26 (3.1%) 1 1 
Evidence of tuberculosis at or after 
start cART, (n=817) 

    

  Yes 120 (14.7%) 31 (3.8%) 1.24 (0.84, 1.85)  
  No 552 (67.6%) 114 (14.0%) 1  
First line drug regimenb, (n=836)     
  d4T-containing 60 (7.2%) 20 (2.4%) 1.11 (0.68, 1.82)* 1.12(0.63, 2.02) 
  AZT-containing 275 (32.9%) 47 (5.6%) 0.64 (0.45, 0.92) 0.88(0.58, 1.34) 
  TDF-containing 349 (41.7%) 85 (10.2%) 1 1 
Months since HIV diagnosisb, (n=822)     
  ≤1 month 377 (45.9%) 94 (11.4%) 1.29 (0.92, 1.79)  
  >1 month 295 (35.9%) 56 (6.8%) 1  
a at enrolment in HIV care.  
b at start cART.  
c according to the revised World Health Organization clinical staging of HIV/AIDS for adults and adolescents, 2005 (51).   
d4T, Stavudine; AZT, Zidovudine; TDF, Tenofovir. ;  
HR, hazard ratio. 
* p-value < 0.2.  
‡ p-value < 0.05  
1= reference category. 
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Based on the 81.8% retention in care estimate, CD4 cell count at enrolment in care (quartile1 vs. 

quartile4: HR=3.03, 95%CI: 1.76, 5.22; quartile2 vs. quartile4: HR=1.78, 95%CI: 1.00, 3.16; quartile3 

vs. quartile4: HR=1.51, 95%CI: 0.83, 2.75)/or at cART initiation (quartile1 vs. quartile4: HR=2.18, 

95%CI: 1.33, 3.57; quartile2 vs. quartile4: HR=1.41, 95%CI: 0.84, 2.38; quartile3 vs. quartile4: 

HR=1.04, 95%CI: 0.59, 1.82) and functional status at start cART (bed-ridden vs. working: HR=2.22, 

95%CI: 1.10, 4.46; ambulatory vs. working: HR=1.68, 95%CI: 1.10, 2.58) remained independently 

predictive of attrition in the multivariate model. These variables remained also significantly associated 

with attrition based on the alternative retention in care estimates of 79.5% and 87.9%. Moreover, men 

were more likely to experience attrition compared to women based on the 79.5% estimate (HR=1.42; 

95%CI: 1.02, 1.99).  

 

Discussion 

In this large multi-center study, the current retention in care estimate of 86% in the first 12 months of 

cART is in line with (21-23) or better than (12, 24-27) previous study findings from other resource-

limited settings. Similarly, retention in care was comparable with or even higher than estimates from 

Europe or the USA (28-32) although strict comparison may not be appropriate as studies in these 

settings measured retention along the whole cascade of care from HIV testing to viral load 

suppression (33-35). However, our result is lower than the one year nation-wide retention in care 

estimate of 92% in a recently published article from Ethiopia (36). The most likely explanation is the 

continuous influx and referral of severely immuno-compromised patients to the health facilities in Addis 

Ababa for better treatment, who may have died shortly after the start of cART, or simply returned back 

to their place of origin without a formal transfer-out procedure.  

The higher risk of attrition in the first 6 months of antiretroviral therapy, a period considered crucial for 

the long-term success of cART (37), is in agreement with previous reports from Ethiopia (9, 10, 13) 

and other African countries (25, 37-39). Notably, of the total number of patients who were not retained 

in care, nearly half had died and the remaining 54% had become LTFU. Previous studies in Africa 

have reported that AIDS-related causes including mycobacterial and neurologic infections, 

malnutrition/anemia, drug toxicity, immune-reconstitution inflammatory syndrome (IRIS), and 

septicemia may be the most likely causes (22, 40-42). In addition, a considerable number of the LTFU 

patients who were traced and directly interviewed pointed out that they had run out of ARV 

medications while away from home for different reasons. Therefore, the current practice of 

antiretroviral drug prescription for 1 to 3 months in the routine follow-up care, or for 1 month as an 

emergency (20), needs to be relaxed further to accommodate individual patient needs and special 

circumstances. 

A sizable proportion of the LTFU patients who claimed to be “self-transferred” reported that they re-

started taking cART in the new facility as if they were naive. These kinds of practices have been 

reported previously (9, 43), and may have implications on ART program outcome evaluations and 

resource allocation at the regional and/or national level (44). An additional issue to consider is the 

substantial proportion of LTFU patients whom we were unable to trace because of reasons mainly 
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related to incomplete, non-functioning or no recorded contact address. Measures to strengthen the 

recording of accurate information with alternative contact addresses at the enrolment of patients in HIV 

care are required at the facility level.  

An interesting finding is that two-thirds of the HIV-infected patients had already been in a state of 

advanced immune deficiency (i.e. <200 CD4 cells/µL) by the time they were enrolled in HIV care. 

Severe immune deficiency of ≤73 CD4 cells/µL at enrolment in care was found to be the strongest 

predictor of attrition and adds to evidence of several other studies (25, 37, 44, 45). As a strategy, the 

WHO and national treatment guidelines have been continuously updated to raise the CD4 cell count 

threshold of initiating cART well above 200 cells/µL (20, 46, 47). However, this initiative should be 

supported by identification and enrollment of patients in care as early as possible (48, 49). In addition, 

the causes of late enrolment in care with advanced immunodeficiency in a setting where HIV 

counseling and testing is widely available, and knowledge of where to get a HIV test is nearly 100% 

(50), should be further scrutinized and addressed. 

This study has important strengths. The larger sample size coupled with the random selection of study 

facilities and patients facilitate generalization of the findings to adult patients from urban areas. 

Moreover, meticulous ascertainment of LTFU patients’ current status in HIV care via phone call tracing 

helped to better estimate the level of retention in care and understand some of the reasons for attrition 

from the patients’ perspective, e.g., patients had run out of ARV medications while away from home. 

Results from this study should be interpreted cautiously. First, contact addresses for nearly half of the 

LTFU patients were either missing or non-functioning. This might have underestimated the true level of 

retention in care. Conversely, retention might also have been overestimated because attrition (due to 

LTFU) was ascertained only once during the study period. Since LTFU may occur more than once in 

the course of treatment for an individual patient, patients classified as “retained in-care” may have 

previously been LTFU. Future studies may need to prospectively ascertain patients’ status across the 

continuum of care for a better and more refined estimate. Secondly, it is possible that LTFU patients’ 

responses might be affected by perceived social desirability. Thirdly, the follow-up period in the 

present study is relatively short and the results may not be applicable to longer follow-up periods. 

Finally, confounding due to unmeasured characteristics can’t be ruled out. 

In summary, the current retention in care estimate among HIV-infected adults receiving cART in Addis 

Ababa is high and comparable with or even better than several previous study results from resource-

limited and resource-rich settings. However, early attrition from care shortly after cART initiation is still 

a problem. Severe immune deficiency at enrolment in care/or at cART initiation and poor functional 

status at start cART were important predictors of attrition. Therefore, earlier identification of HIV-

infected people and enrolling them in care as early as possible should be part of future interventions. 
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Abstract 
 
Background: Plasma viral load (pVL) is a key indicator of therapeutic response in HIV-infected 

patients receiving combination antiretroviral therapy (cART), but is often unavailable in routine clinical-

care in resource-limited settings. Previous model-based simulation studies have suggested that the 

benefits of routine pVL-monitoring among patients on first-line regimens in resource-limited settings 

are modest, but this needs corroboration in well-defined study populations. 

 

Methods: We investigated virological-suppression levels and identified predictors of detectable-

viremia among 870 randomly-selected patients who started cART between May-2009 and April-2012 

in 10 health-care facilities in Addis Ababa, Ethiopia. Six-hundred fifty-six (75.4%) patients, who were 

alive, were retained in HIV-care and receiving cART for at least six months provided a blood sample 

for pVL measurement. Predictors of detectable-viremia were identified in a multivariate logistic 

regression model. 

 

Results:  In on-treatment analysis, 94.5% (95%CI: 92.5, 96.1) of the patients achieved virological 

suppression below 400 copies/mL after a median (IQR) of 26 (17-35) months on cART. When patients 

who were lost to follow-up, dead, or stopped were assumed to have had detectable viremia, the 

proportion of patients with virological suppression <400 copies/mL decreased to 74.6% (95%CI: 

71.5%, 77.4%). Younger age, lower educational status, <95% medication adherence, lower CD4 cell 

count at cART initiation and/or the diagnosis of immunological failure thereafter significantly predicted 

detectable viremia. 
 

Conclusions: Virological-suppression levels can be high in an established ART-program in a 

resource-limited setting, even without the availability of routine pVL-monitoring. Efforts to improve 

treatment outcomes should focus on younger and illiterate patients, earlier detection of HIV-positive 

status and cART initiation before patients are severely immuno-compromised and improving retention 

in care. 
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Introduction 

The rapid scale-up of combination antiretroviral therapy (cART) has enabled millions of HIV-infected 

persons to have access to the medication for free in several resource-limited settings, including 

Ethiopia [1, 2]. According to a recently published report, an estimated 309,000 HIV-infected Ethiopians 

were receiving cART in 2012/2013 in the national ART programme – nearly 75% of the total ART 

needs [3]. As a result, AIDS related morbidity and mortality have reduced remarkably [4, 5]. 

 

Currently, the Ethiopian ART guideline adopts the World Health Organization’s (WHO) standardized 

triple combination of two nucleoside reverse transcriptase inhibitors (NRTIs) plus a non-nucleoside 

reverse transcriptase inhibitor (NNRTI) as a first line regimen [6, 7]. The efficacy of this regimen in the 

suppression of viral replication is well documented in the Western World [8-10]. Two recently 

published systematic reviews in the African countries have also reported up to 84.3% on-treatment 

virological suppression after 12 months on cART [11, 12]. However, there have been concerns about 

the emergence and accumulation of drug-resistance mutations, which would increase the risk of 

transmission of drug-resistant virus or loss of future treatment options in resource-limited settings. 

These concerns are based on the inconsistent and limited supply of antiretroviral (ARV) drugs, and the 

absence or infrequent use of plasma viral load monitoring [13, 14]. 

 

Plasma viral load measurement is the preferred strategy to monitor the responses to antiretroviral 

therapy in clinical settings. The latest WHO guideline recommends that viral load be measured at 6 

months and then at least every 12 months to detect virological treatment failure [7]. However, viral 

load monitoring in resource-limited settings is too expensive to routinely conduct. In Ethiopia, targeted 

viral load testing in patients whose clinicians suspect treatment failure has only recently started. The 

service is also limited to patients in and around Addis Ababa, the capital city, and five other regional/or 

zonal capitals. 

 

Previous studies about virological outcome among patients receiving cART in Ethiopia focused on 

tuberculosis-HIV co-infected patients [15, 16] or measured viral load in the context of clinical trials [17]. 

The present study is conducted to establish estimates of virological suppression in a representative 

sample of HIV-infected adults receiving cART in the public ART-program in Addis Ababa, where 

routine viral load monitoring is unavailable, and to identify the predictors of detectable viral load. 

 

Methods 
 
Study setting and participants 
This study was conducted between September 2012 and April 2013 in ten randomly selected health-

care facilities in Addis Ababa, Ethiopia. Study sites were selected in a two step procedure: first, the 45 

health-care facilities that started offering adult cART services since January 2009 or before were 

stratified into tertiary-level referral hospitals, Addis Ababa city administration-run hospitals and health 

centers, private hospitals, facilities run by non-governmental organizations, and hospitals for 
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uniformed services (i.e. police and military). Second, using the RESEARCH RANDOMIZER computer 

software [18], we randomly selected the required number of facilities within each stratum proportional 

to the total number of HIV-infected adults who initiated cART in such facilities between May 2009 and 

April 2012. 

 

At the time of the study, HIV-infected adults who fulfilled the following WHO criteria were automatically 

eligible to initiate cART once their readiness for treatment was assured: WHO clinical stage IV, 

irrespective of CD4 cell count; WHO clinical stage III with a CD4 cell count of ≤350/mm3; or all WHO 

clinical stages with CD4 cell counts ≤200/mm3 [6]. Study participants were also selected in a two-step 

procedure, using the ART-register as a sampling frame. First, we identified the 8,016 treatment I HIV-

infected persons who initiated cART between May 2009 and April 2012; 558 patients who had been 

formally transferred-out after initiating cART or were aged <18 years were excluded. Second, out of 

these 7,458 patients, we selected 870 using a systematic random sampling procedure. This sample 

size was based on the number needed to estimate a population mean for health-related quality of life, 

which was another primary end point of the study; this part of the study is reported elsewhere [19]. 

This number was also more than sufficient to estimate the proportion of patients with virological 

suppression below 40 copies/mL with 80% power, a margin of error of 5% and a two-sided alpha of 

0.05. 

 

Finally, patients who were still alive, were retained in HIV care and receiving cART for at least six 

months were eligible to provide a blood sample for viral load measurement. Lost to follow-up (LTFU) 

patients’ current status in chronic HIV-care was ascertained via medical records review and phone call 

tracing. Patients who declined participation or refused to provide a blood sample, and those with an 

invalid viral load test result were excluded from the analyses. 

 

Ethical consideration 

Ethical approval was obtained from the Institutional Review Boards (IRB) of the College of Health 

Sciences, Addis Ababa University, and Millennium Medical College, St. Paul Hospital. Patients gave 

informed consent for participation, i.e., permission to retrieve the required information from their 

medical records and to draw a blood sample to have their plasma HIV-1 RNA concentration 

measured. Patient data were retrieved anonymously from medical records using the unique-ART 

number or medical record number. 

 

Study procedures 

Socio-demographic and clinical data collection 

Data clerks and case managers, who are involved in routine patient data management or adherence 

support, received a one-day refresher training about data extraction from patients’ medical records by 

the first author. Study variables were extracted from the pre-ART/ART register, patient follow-up card, 

and intake form using a Case Report Form (CRF). It included age, sex, marital status, religion, 

educational level, HIV-status disclosure [yes(to family/friend/neighbor)/no], dates of HIV diagnosis, 
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enrolment in HIV care and cART initiation, type of ARV-drug regimen at start cART or at the time of 

the study, WHO clinical stage, functional status (assessed and categorized by the treating clinician as 

working, ambulatory, or bed-ridden), hemoglobin level, evidence of tuberculosis at or after start cART 

(yes/no), CD4 cell measurements that had been carried-out at enrolment in HIV care and 

subsequently from cART initiation till the current viral load measurement, months since start cART at 

the time of the study, months since HIV diagnosis at enrolment in HIV-care, and type of health-care 

facility (hospital versus health center). 

 

Pharmacy-refill data collection and adherence calculation 

Patients’ refill data were abstracted from the electronic or manually-recorded refill records available in 

the ART-pharmacy. Refill adherence was assessed by calculating the medication possession ratio 

(MPR) from the pharmacy-refill databases over the last six most recent drug dispensings. The MPR for 

a specific refill period was calculated as {[(number of pills dispensed at refills / number of pills 

prescribed per day) / number of days between refills] multiplied by hundred} [20]. The date of the blood 

specimen draw for viral load measurement served as the index date.  

     

Because patients were prescribed with a combination of antiretroviral drugs, the MPR was calculated 

for each of the ARV drugs in the regimen combined. First, we calculated the average MPR for each 

ARV drug over the last five most-recent refill periods. Next, we calculated the average MPR for all the 

drugs in the regimen combined. Because the MPRs for each of the separate ARV drugs were almost 

identical to each other (data not shown) we decided to use the MPR for all the drugs in the regimen 

combined. The final MPR was classified as optimal (≥95%) versus sub-optimal (<95%).  

 

Plasma viral load measurement 

Laboratory technologists who were working in the study health-care facilities were refreshed with half-

a-day hands-on training about proper blood specimen draw, immediate separation of plasma from the 

whole blood, proper labeling, and keeping sample integrity, by two experienced microbiologists from 

Addis Ababa Regional Laboratory. They drew the blood specimen using the standard WHO 

recommended procedures [21]. After collecting 6ml of blood in tubes containing Ethylene Diamine 

Tetra-Acetic Acid (EDTA), about 3ml of plasma was separated from the whole blood between 30 and 

180 minutes after blood draw. Plasma specimens were transported on a daily basis to Addis Ababa 

Regional Laboratory in a cold box (with ice packs in it) to be temporarily stored at -20 0C, and then 

every week to the Ethiopian Public Health Institute Laboratory to be stored in a deep freezer at -80 0C 

until analyzed. Plasma HIV-1 RNA concentration measurement was performed at the International 

Clinical Laboratories (ICL), Addis Ababa, using the Abbott m2000RealTime HIV-1 assay with a lower 

detection limit of 40 copies/mL (Abbott Molecular Inc., Des Plaines, IL, USA) [22]. 

 
Statistical analyses 
The primary outcome of interest was the proportion of patients with suppression of plasma HIV-1 RNA 

<40 copies/mL. In a secondary analysis, patients with HIV-1 RNA <400 copies/mL were also 
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considered to have viral suppression, because the clinical as well as public health importance of a viral 

load between 40 and 400 RNA copies/mL (also called viral blip) remains unclear [23, 24]. 

 

The proportion of patients with virological suppression was calculated by dividing the number of 

patients with plasma HIV-1 RNA below 40 copies/mL by the total number of patients with an available 

plasma viral load test result (on-treatment analysis). The second estimate of the proportion of patients 

with virological suppression was based on a threshold of <400 copies/mL (also on-treatment analysis). 

Analyses to identify predictors of detectable viral load were based on these two estimates.  

 

Because we had no information about patients’ initial viral load level at cART initiation, and patients 

who had initiated cART with a very high baseline viremia may not have reached an undetectable viral 

load six-to-twelve months after commencing cART [25], we re-calculated the proportion of patients 

with on-treatment virological suppression below 40 or 400 copies/mL after excluding patients who had 

received cART for <12 months. In addition, LTFU patients who were successfully traced via the phone 

call and claimed to be ‘self-transferred’ to another ART-clinic were assumed to have a chance of 

having an undetectable plasma viral load below 40 copies/mL comparable to that of the patients who 

remained in care and were receiving cART at the time of the study. Other LTFU patients, who were 

traced and responded truly being LTFU, and those with no, non-functioning, or wrong telephone 

address (and thus untraceable) [26] were all assumed to be alive and to have had a detectable viral 

load >40 copies/mL. Based on this information, we re-calculated the on-treatment virological 

suppression rate and evaluated the influence of LTFU on the estimate. 

 

In a third estimate, all patients who were randomly selected to participate in the present study but were 

lost to follow-up (LTFU), dead or stopped were assumed to have had HIV-1 RNA >40 copies/mL, and 

thus added to the denominator (intention-to-treat analysis). 

 

Socio-demographics, medication adherence, and clinical and treatment characteristics were the 

independent variables. Since CD4 cell count is primarily used to initiate cART and to monitor ARV 

drug response or disease progression in Ethiopia, immunological failure was used as a separate 

independent variable. It was defined as persistent CD4 levels below 100 cells/μL and/or fall of CD4 

cell count to pre-therapy baseline or below and/or 50% reduction of on-treatment peak CD4 cell level 

[6, 7].  

 

Potential predictor variables which were associated with detectable viral load were first assessed in a 

bivariate logistic regression analysis. Next, all the independent variables were fitted in a multivariate 

logistic regression model. Then, variables with a larger p-value were successively removed and kept 

aside one-by-one in a backward elimination procedure until only variables significantly associated with 

detectable viral load or those which we assumed clinically important were remaining in the final model. 

During the course of variable elimination, we examined whether the primary coefficients for the 

remaining variables were significantly changed. In addition, variables not selected or kept aside at a 
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previous step were added back to the multivariate model (one at a time) throughout the model building 

process. Likelihood ratio tests were used to compare between the fit of various models. Data were first 

entered into EPI-data version 3.1 and later exported to STATA version 11 for statistical analyses. 

 

Results 

 
Participants 

Of the 870 patients, 171 (19.6%) were LTFU (n=101) or dead (n=70) by the time the study was 

conducted; in a phone-call tracing, 19 of these LTFU patients reported ‘self-transferred’ to another 

ART clinic. An additional 34 patients declined participation, 8 patients did not want to provide a blood 

specimen, 14 patients had an invalid viral load test result, and one other patient had stopped taking 

ARVs while remaining in clinical care. Thus, plasma viral load test results were available for 642 

(73.8%) patients. 

 

At enrolment in HIV care, 163 of 642 (25.4%) patients with a viral load test result were in WHO clinical 

stage-I, 200 (31.2%) in stage-II, 213 (33.2%) in stage-III, and 58 (9%) in stage-IV condition. The 

median (IQR) CD4 cell count was 152 (83–251) cells/μL. Table 1 describes key patient characteristics. 

 

Virological outcome after cART initiation 
In on-treatment analysis, the proportion of patients with virological suppression below 40 copies/mL 

was 583/642 (90.8%; 95%CI: 88.3, 92.8) after a median (IQR) of 26 (17-35) months on cART. Using a 

threshold of 400 copies/mL, the proportion of patients with virological suppression increased to 

607/642 (94.5%; 95%CI: 92.5, 96.1). Among the 35 patients with detectable viral load above 400 

copies/mL, the median (IQR) viral load was 30,804 (5,349-75,992) copies/mL. 

 

We recalculated the proportion of patients with virological suppression below 40 or 400 copies/mL 

without the 72 patients who had received cART for <12 months. Excluding these patients, the 

estimates of virological suppression <40 and <400 copies/mL were, respectively, 514/570 (90.2%; 

95% CI: 87.5%, 92.4%) and 537/570 (94.2%; 95%CI: 91.9, 95.8), after a mean duration of 28 months 

on cART. Only three of the 33 patients with a detectable viral load of ≥400 RNA copies/mL after 

receiving  at least 12 months of cART had a plasma viral load between 400 and 1000 copies/mL; in 

the remaining 30 patients, the viral load was >1,000 copies/mL. 

 

We also evaluated the influence of the 101 LTFU patients on the virological suppression estimate. 

LTFU patients (n=101) were comparable with patients retained in HIV care (n=665) with respect to 

age, sex, CD4 cell count at start cART, functional status, WHO clinical stage, educational level, and 

marital status (all p-values >0.05). Seventeen of the 19 LTFU patients who were successfully traced 

and claimed to be ‘self-transferred’ to another ART-clinic were assumed to have an undetectable 

plasma viral load below 40 copies/mL, based on the on-treatment plasma viral load suppression 

estimate of 90.8% in this study. When the other 82 LTFU plus the 2 ‘self-transferred’ patients were 
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assumed to be alive and to have a detectable plasma viral load of >40 copies/mL, the proportion of 

patients with virological suppression <40 copies/mL would be 600/743 (80.8%; 95%CI: 77.8, 83.4).  

 
Table 1. Patients’ characteristics (n=642) 
Patient characteristic Value* 
Age – yearsa, mean (SD) (n=640) 37.7 (9.3) 
Sex – malea, (n=642) 235  (36.6%)  
Educational statusa, (n=639)   

No education 79 (12.4%) 
Primary 204 (31.9%) 
Secondary 261 (40.8%) 
Tertiary 95 (14.9%) 

Marital statusa, (n=642)   
Never married 108 (16.8%) 
Married or cohabiting 338 (52.6%) 
Divorced or separated 123 (19.2%) 
Widowed 73 (11.4%) 

Religiona, (n=642)   
Christian 599 (93.3%) 
Muslim 
Other 

41 
2 

(6.4%) 
(0.3%) 

HIV status disclosure (to family/friend/neighbor)-yesa, (n=639) 578 (90.5%) 
Months since start cARTa, mean (SD), (n=642) 25.9 (10.6) 
Months since start cARTa, median (IQR), (n=642) 26 (17-35) 
MPR according to the pharmacy-refill adherence measurea, mean (SD) (n=642) 95.4 (5.7) 
MPR according to the pharmacy-refill adherence measurea, median (IQR)  (n=642) 98 (94-99) 
Months since HIV diagnosisb, median (IQR), (n=631) 1 (0-to-9) 
Employment statusb, (n= 493)   

Unemployed 158 (32%) 
Not working/studying due to ill health 54 (11%) 
Working full time 249 (50.5%) 
Working part time 32 (6.5%) 

Functional statusc, (n=632)   
                Working 538  (85.1%)  
                Ambulatory 77  (12.2%)  
                Bed ridden 17  (2.7%)  
WHO clinical stagec,d, (n=639)   
                Stage I 153 (23.9%) 

Stage II 191 (29.9%) 
Stage III 225 (35.2%) 
Stage IV 70 (11%) 

Initial treatment regimenc    
TDF-containing 434 (51.9%) 
AZT-containing 322 (38.5%) 
d4T-containing 80 (9.6%) 

ARV drug regimenc   
NVP-based 224 (34.9%) 
EFV-based 418 (65.1%) 

CD4 cells/µLc, median (IQR) (n=639) 141  (78-to-206)  
Hemoglobin (g/dL)c, mean (SD) (n=560) 13.2 (2.1) 
Evidence of tuberculosis at or after start cART – yes, (n=632)   114 (18%) 
 

* Values are n (%) unless otherwise indicated. 
a at the time of the study.  
b at enrolment in HIV care. 
c at the start of cART.  
d according to the revised World Health Organization clinical staging of HIV/AIDS for adults and adolescents, 2005 [52]. 
d4T=stavudine; AZT=zidovudine; TDF=tenofovir.  
MPR= medication possession ratio; IQR= inter-quartile range; SD=standard deviation. 
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Finally, we re-calculated the virological suppression estimate in the intention-to-treat analysis in which 

all LTFU (n=101), dead (n=70), or stopped patients (n=1) were assumed to have a detectable plasma 

viral load above 40 copies/mL. In this case, the new virological suppression estimate was 583/814 

(71.6%; 95%CI: 68.4%, 74.6%) after a median (IQR) of 23 (12-34) months on cART. Using a threshold 

of 400 copies/mL, the proportion of patients with virological suppression would be 607/814 (74.6%; 

95%CI: 71.5%, 77.4%). 

 
Immunological response after start cART 
After cART initiation, 601 of 642 (93.6%) patients with a viral load test result had at least one (and at 

most six) CD4 cell measurement, while 41 (6.4%) patients had none. The median (IQR) time between 

the baseline CD4 cell count at the start of cART and the most recent CD4 cell measurement at the 

time of the study was 25 (16.5-33) months. Comparing the baseline CD4 cell count at cART initiation 

with the most recent CD4 cell measurement at the time of the study, 552 (91.8%) patients had gained 

a median of 167 (IQR: 92-270) cells/μL, 3 (0.5%) patients had neither gained nor lost CD4 cells, and 

46 (7.7%) patients had lost between 2 and 153 CD4 cells. Overall, 74 of 601 (12.3%) patients 

experienced immunological failure at (or close to) the time of the study: 17 patients had a persistent 

CD4 cell level below 100 cells/μL, 35 patients had their CD4 cell count fallen to pre-therapy baseline 

or below, and 14 patients had a 50% (or above) reduction of the on-treatment peak CD4 cell level. In 

addition, 4 patients had both a persistent CD4 cell level below 100 cells/μL and their CD4 cell count 

fallen to pre-therapy baseline or below, and 4 other patients had a persistent CD4 cell level below 100 

cells/μL and a 50% (or above) reduction of the on-treatment peak CD4 cell level. 

 

Level of medication adherence according to the pharmacy-refill  
Consistent with the high level of virological suppression, the pharmacy-refill MPR indicated a high level 

of medication adherence, which is estimated at 95.4% +/- 5.7 (Table 1). 

 

Predictors of detectable viral load 
Results of the univariate and multivariate logistic regression analyses for the predictors of detectable 

viral load are described in tables 2 and 3. 

 

In the multivariate logistic regression model, younger age, ‘No education,’ i.e. being illiterate, <95% 

medication adherence, and lower CD4 cell count at cART initiation and/or the diagnosis of 

immunological failure thereafter were significantly associated with a greater likelihood of detectable 

viral load based on the lower detection limit of <40 RNA copies/mL (Table 2 and Figures 1 and 2).  

 

Using the alternative viral threshold limit of 400  RNA copies/mL, younger age, ‘No education,’ i.e. 

being illiterate, <95% medication adherence, and lower CD4 cell count at  cART initiation and/or the 

diagnosis of immunological failure thereafter remained to have a significant association with detectable 

viral load (Table 3 and Figures 1 and 2). In addition, widowed patients had a significantly higher 

likelihood of having detectable viral load above 400 copies/mL (Table 3). Of interest, we assessed if 
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the diagnosis of immunological failure after cART initiation predicted detectable viremia. To do so, we 

replaced the variable ‘CD4 cell count at cART initiation’ by ‘immunological failure at the time of the 

study’ in the multivariate logistic regression model to avoid the problem of multi-collinearity. 

Accordingly, patients diagnosed with immunological failure by the time of the study had a greater 

likelihood of having a detectable viral load ≥40 copies/mL (OR=3.94; 95%CI: 2.02, 7.67) or ≥400 

copies/mL (OR=8.42; 95%CI: 3.67, 19.3) compared with patients without immunological failure 

(Tables 2 & 3). 

 

 
Figure 1. Scatter plot depicting a linear decrease in the probability of having detectable plasma viremia of ≥40 

and ≥400 HIV-1 RNA copies/mL with increasing age (n=640). 
 
 

 

Figure 2. Scatter plot depicting a linear decrease in the probability of having detectable plasma viremia of ≥40 

and ≥400 HIV-1 RNA copies/mL with increasing CD4 cell count at start cART (n=639). 
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Table 2. Logistic regression model describing predictors of detectable viremia (≥40 HIV-1 RNA 
copies/mL) among HIV-1 infected adults receiving cART 
 
Patient characteristic 

No. of patients with 
≥40 HIV-1 RNA 

copies/mL) (n=59) 

No. of patients with 
<40 HIV-1 RNA 

copies/mL) (n=583) 

Univariate Analysis         
OR (95% CI) 

Multivariate 
Analysis           

OR (95% CI) 
Characteristics assessed at the time of the study  
Age in yearsa, (n=640)    

≥ 40 yrs 10(16.9%) 226(38.9%) 1 1 
< 40 yrs 49(83.1%) 355(61.1%) 3.12(1.55, 6.28)¥ 2.86(1.39, 5.87)¥ 

Sexa, (n=642)     
Male 18(30.5%) 217(37.2%) 1 1 
Female 41(69.5%) 366(62.8%) 1.35(0.76, 2.41) 0.97(0.47, 1.99) 

Educational statusa, (n=639) 
Primary/Secondary/ Tertiary 47 (81.0%) 513(88.3%) 1 1 
No education 11(19.0%) 68(11.7%) 1.76(0.87, 3.57)* 2.13(1.00, 4.53)‡ 

Marital statusa, (n=642) 
Never married 9(15.3%) 99(17.0%) 1 1 
Married or co-habiting 31(52.5%) 307(52.7%) 1.11(0.51, 2.41) 1.33(0.57, 3.09) 
Divorced or separated 12(20.3%) 111(19.0%) 1.19(0.48, 2.94) 1.43(0.54, 3.86) 
Widowed 7(11.9%) 66(11.3%) 1.17(0.41, 3.29) 2.02(0.65, 6.25) 

Religiona, (n=642)     
Christian 55(93.2%) 544(93.3%) 1 1 
Muslim/other 4(6.8%) 39(6.7%) 1.01(0.35, 2.94) 1.06(0.34, 3.37) 

Type of health care facilitya, (n=642) 
Health center 27(45.8%) 295(50.6%) 1 1 
Hospital  32(54.2%) 288(49.4%) 1.21(0.71, 2.08) 1.59(0.88, 2.86)* 

HIV status disclosure (to family/closest friend/neighbor)a, (n=639) 
Yes 56(95.0%) 522(90.0%) 1 1 
No 3(5.0%) 58(10.0%) 0.48(0.15, 1.59) 0.43(0.12, 1.48)* 

MPR according to the pharmacy-refill 
adherence measurea, (n=642) 

    

                ≥95% MPR 29(4.5%) 443(69.0%) 1 1 
                <95% MPR 30(4.7%) 140(21.8%) 3.27(1.89, 5.64)¥ 2.84(1.61, 5.01)¥ 
Immunological failure by the time of 
the studya, (n=601) 

    

                No 40(6.7%) 487(81.0%) 1 1 
                Yes 18(3.0%) 56(9.3%) 3.91(2.1, 7.28)¥ 3.94(2.02, 7.67)¥ 
Months since start cARTa, (n=642)    

<12 months 3(5.0%) 69(11.8%) 1 1 
≥12 months 56(95.0%) 514(88.2%) 2.51(0.76, 8.22)* 1.83(0.54, 6.22) 

Characteristics at cART initiation 
Functional statusb, (n=632) 

Working 47(81.0%) 491(85.5%) 1 1 
Ambulatory 8(13.8%) 69(12.0%) 1.21(0.55, 2.67) 0.75(0.31, 1.83) 
Bed ridden 3(5.2%) 14(2.5%) 2.24(0.62, 8.07) 1.99(0.48, 8.21) 

WHO clinical stageb,c, (n=639) 
Stages I / II 23(39.0%) 321(55.3%) 1 1 
Stages III / IV 36(61.0%) 259(44.7%) 1.94(1.12, 3.36) ‡ 1.77(0.97, 3.21)* 

CD4 count (cells/µL)b, (n=639)     
≥ 200 10(16.9%) 162(27.9%) 1 1 
100-to-199 20(33.9%) 239(41.2%) 1.36(0.62, 2.97) 1.33(0.59, 2.99) 
< 100 29(49.2%) 179(30.9%) 2.62(1.24, 5.55) ‡ 2.24(1.03, 4.88)‡ 

Evidence of tuberculosis at or after start cART, (n=632)   
No 45(77.6%) 473(82.4%) 1 1 
Yes 13(22.4%) 101(17.6%) 1.35(0.70, 2.60) 1.23(0.54, 2.83) 

ARV drug regimenb, (n=642)     
EFV-based 35(59.3%) 383(65.7%) 1 1 
NVP-based 24(40.7%) 200(34.3%) 1.31(0.76, 2.27) 1.64(0.89, 3.04)* 

 

* p-value < 0.2.  
‡ p-value < 0.05. 
¥ p-value < 0.01. 
1 = reference category. 
a at the time of the study. 
b at the start of cART. 
c according to the revised World Health Organization clinical staging of HIV/AIDS for adults and adolescents, 2005 [52].  
d4T=stavudine; AZT=zidovudine; TDF = tenofovir.  
MPR= medication possession ratio; OR=odds ratio; CI=confidence interval. 
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Table 3. Logistic regression model describing predictors of detectable viremia (≥400 HIV-1 RNA 
copies/mL) among HIV-infected adults receiving cART 
 
Patient characteristic 

No. of patients with 
≥400 HIV-1 RNA 

copies/mL) (n=35) 

No. of patients with 
<400 HIV-1 RNA 

copies/mL) (n=607) 

Univariate Analysis         
 

OR (95% CI) 

Multivariate 
Analysis           

OR (95% CI) 
Characteristics assessed at the time of the study  
Age in yearsa, (n=640)    

≥ 40 yrs 3(8.6%) 233(38.5%) 1 1 
< 40 yrs     32(91.4%) 372(61.5%) 6.68(2.02, 22.1)¥ 6.92(2.01, 23.9)¥ 

Sexa, (n=642)     
Male 9(25.7%) 226(37.2%) 1 1 
Female 26(74.3%) 381(62.8%) 1.71(0.79, 3.72)* 0.94(0.35, 2.47) 

Educational statusa, (n=639) 
Primary/Secondary/ Tertiary 26(76.5%) 534(88.3%) 1 1 
No education 8(23.5%) 71(11.7%) 2.31(1.01, 5.31)‡ 2.65(1.04, 6.72)‡ 

Marital statusa, (n=642) 
Never married 3(8.6%) 105(17.3%) 1 1 
Married or co-habiting 18(51.4%) 320(52.7%) 1.97(0.57, 6.82) 2.88(0.79, 10.5)* 
Divorced or separated 9(25.7%) 114(18.8%) 2.76(0.7, 10.5)* 3.19(0.77, 13.2)* 
Widowed 5(14.3%) 68(11.2%) 2.57(0.59, 11.1) 5.07(1.06, 24.3)‡ 

Religiona, (n=642)     
Christian 33(94.3%) 566(93.2%) 1 1 
Muslim/other 2(5.7%) 41(6.8%) 0.84(0.19, 3.61) 0.75(0.15, 3.70) 

Type of health care facilitya, (n=642) 
Health center 18(51.4%) 304(50.1%) 1 1 
Hospital  17(48.6%) 303(49.9%) 0.95(0.47, 1.87) 1.78(0.81, 3.90)* 

HIV status disclosure (to family/closest friend/neighbor)a, (n=639) 
Yes 32(91.4%) 546(90.4%) 1 1 
No 3(8.6%) 58(9.6%) 0.88(0.26, 2.97) 0.69(0.18, 2.72) 

MPR according to the pharmacy-refill 
adherence measurea, (n=642) 

    

                 ≥95% MPR 14(2.18%) 458(71.3%) 1 1 
     <95% MPR 21(3.27%) 149(23.2%) 4.61(2.29,9.29)¥ 3.53(1.68, 7.43)¥ 

Immunological failure by the time of 
the studya, (n=601) 

    

                 No 19(3.16%) 508(84.5%) 1 1 
Yes 15(2.49%)          59(9.82%) 6.79(3.28, 14.1%)¥ 8.42(3.67, 19.3)¥ 

Months since start cARTa, (n=642)    
<12 months 2(5.7%) 70(11.5%) 1 1 
≥12 months 33(94.3%) 537(88.5%) 2.15(0.51, 9.16)  1.39(0.29, 6.53) 

Characteristics at cART initiation 
Functional statusb, (n=632) 

Working 27(77.1%) 511(85.6%) 1 1 
Ambulatory 6(17.1%) 71(11.9%) 1.59(0.64, 4.00) 1.01(0.35, 2.95) 
Bed-ridden 2(5.7%) 15(2.5%) 2.52(0.55, 11.6) 3.05(0.53, 17.7) 

WHO clinical stageb,c, (n=639) 
Stages I/II 14(40.0%) 330(54.6%) 1 1 
Stages III/IV 21(60.0%) 274(45.4%) 1.81(0.90, 3.62)* 1.58(0.71, 3.54) 

CD4 cell count (cells/µL)b, (n=639)    
≥200 2(5.7%) 170(28.1%) 1 1 
100-200 13(37.1%) 246(40.7%) 4.49(1.00, 20.2)‡ 4.15(0.89, 19.2)* 
<100 20(57.1%) 188(31.1%) 9.04(2.08, 39.3)¥ 9.74(2.18, 43.6)¥ 

Evidence of tuberculosis at or after start cART, (n=632)   
No 27(77.1%) 491(82.2%) 1 1 
Yes 8(22.9%) 106(17.8%) 1.37(0.61, 3.11) 1.36(0.47, 3.89) 

ARV drug regimenb, (n=642)     
EFV-based 21(60.0%) 397(65.4%) 1 1 
NVP-based 14(40.0%) 210(34.6%) 1.26(0.63, 2.53) 1.49(0.66, 3.37) 

 

* p-value < 0.2.  
‡ p-value < 0.05. 
¥ p-value < 0.01. 
1 = reference category. 
a at the time of the study. 
b at the start of cART. 
c according to the revised World Health Organization clinical staging of HIV/AIDS for adults and adolescents, 2005 [52].  
d4T=stavudine; AZT=zidovudine; TDF = tenofovir.  
MPR= medication possession ratio; OR=odds ratio; CI=confidence interval. 
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Discussion 

In this study, we assessed the level of virological suppression among HIV-infected adults receiving 

cART in Addis Ababa, where routine plasma viral load monitoring is unavailable, and the predictors of 

detectable viral load were identified. The level of virological suppression was remarkably high. Over 

90% of the patients achieved plasma virological suppression below 40 copies/mL after receiving at 

least 6 months of cART. This result was even higher than 94% when a viral load threshold of <400 

copies/mL was used or when only patients who had received cART for ≥12 months were included. 

Both estimates were comparable with, or considerably higher than previous study findings from public 

ART-programs in Ethiopia and other resource-limited or middle-income settings [11, 12, 15]. When lost 

to follow-up, dead, or stopped patients were all assumed to be alive and having had a detectable viral 

load above 40 copies/mL, the percentage of patients with suppressed viral load would drop to about 

71.6%. Yet, the level of virological suppression would still compare favorably with those achieved in 

other settings [11, 12]. To the best of our knowledge, only a study from Botswana yielded a slightly 

higher level of on-treatment virological suppression below 400 copies/mL than in the present study, i.e. 

98% at 5 years [27]. However, the Botswana study didn’t report the virological suppression estimate in 

the intention-to-treat approach; had it been calculated, the result would have been lower than our 

estimate of 71.6%, mainly because of the increased attrition due to lost to follow-up or death in 

Botswana. It should also be noted that the reported duration on cART varied across the studies. 

 

Results from the present study are encouraging. Patients who are retained in care in public ART-

programs in a resource-limited setting can achieve virological response rates that are remarkably high, 

even without the availability of routine viral load monitoring.  This finding suggests that in our setting, 

where there are so many unfinished competing priorities (including expanding HIV-testing to high risk 

groups with enrolment and early initiation of cART, addressing early mortality and LTFU, and 

improving adherence and retention in HIV-care), routine virological monitoring of all patients on first-

line cART may not be preferred to the current clinically- and/or CD4-oriented targeted viral load 

testing, at least not in the short term. These results also underpin previous model-based simulation 

studies that have suggested that the benefits of routine viral load monitoring among patients on first 

line regimens in resource-limited settings are modest [28-30]. 

 

There are several reasons why the levels of virological suppression and adherence to cART in the 

present study might be so high. With the scale-up of access to cART in Ethiopia, a range of diverse 

interventions have been implemented in routine clinical care with the aim to enhance retention in HIV-

care and treatment adherence. First, the ART for-free program requires HIV-infected patients to visit 

the health facility for clinical check-up and medication refill every one to three months [6]. This creates 

valuable opportunities for clinicians to assess adherence, and act timely whenever adherence 

problems are detected. Second, adherence case managers have been appointed, of whom the 

majority are HIV-positive themselves. These case managers provide routine adherence information to 

all new patients initiating cART. Moreover, they provide intensive adherence support to non-adherent 

patients, for instance, through the exchange of ideas and ‘real-life’ experiences. They also trace LTFU 
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patients to get them back to treatment. Third, community-based interventions have increased 

awareness and the utilization of cART, and facilitate the provision of care and support services. Last, 

the improving supply chain management and patient information systems facilitate appropriate 

quantification, timely procurement and distribution of HIV/AIDS commodities, including ARV drugs [3, 

31]. 

 

In view of the current Joint United Nations’ Programme on HIV/AIDS (UNAIDS) 90-90-90 target (i.e. 

90% of HIV-infected persons know their HIV status; 90% of those diagnosed with HIV-infection receive 

cART; 90% of those receiving cART achieve viral suppression) [32], our on-treatment virological 

suppression estimate of 90.8% - 94.5% indicates that patients retained in clinical care can achieve, or 

even surpass the current viral suppression target set at 90%. However, our study result of 71.6% 

virological suppression in the intention-to-treat analysis in which all lost to follow-up, dead, or stopped 

patients were assumed to be alive with a detectable viral load is clearly indicative of 

underachievement. This is mainly because of the 20.5% (171/836) attrition in our study, the majority of 

which occurred in the early period after cART initiation [26]. Therefore, efforts to achieve the UNAIDS 

target indicated above should primarily address the problem of attrition along the cascade of HIV care, 

in addition to focusing on targeted testing for HIV and immediate linkage of HIV-positives to clinical 

care. 

 

An interesting finding is that younger age is an independent predictor of having detectable viral load. 

This result is consistent with previously conducted studies in Africa and Europe [33, 34]. Many studies 

have suggested that younger patients are at a greater likelihood of being  non-adherent compared to 

older patients due to a multitude of challenges including stigma, socio-economic barriers, lack of 

friendly services, and field/or migratory labor work [35-39]. However, younger age remained 

significantly predictive of detectable viremia even after controlling for medication adherence. 

Therefore, future studies should look for other factors which could potentially put young people at a 

greater likelihood of having detectable viremia, such as transmitted drug resistance. Additionally, 

patients with no formal education were at a higher likelihood of having detectable viral load. Therefore, 

future interventions aimed at reducing detectable viral load should focus on younger and illiterate 

patients [40]. 

 

Advanced immunodeficiency at cART initiation and/or the diagnosis of immunological failure thereafter 

was also independently predictive of detectable viral load after adjustment for potential confounders. 

This finding is in agreement with the large majority of previously conducted studies [41-46]. However, 

previous studies have also reported that the WHO-recommended immunological criteria [6, 7] poorly 

perform in detecting virological treatment failure [47-50] while other investigators have found that the 

virological response is not necessarily compromised when patients initiate cART at a lower CD4 cell 

level [51]. Our study result suggests that knowledge of the CD4 cell count at the start of cART and/or 

the diagnosis of immunological failure thereafter may  help health-care providers to prioritize patients 

with a higher likelihood of detectable viremia for closer clinical and laboratory monitoring and/or 
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targeted adherence support interventions. In addition, it calls for practical measures to detect the HIV-

positive status early and initiate cART before patients are severely immuno-compromised. 

 

This study has important strengths worth mentioning. The large sample size together with random 

selection of patients from a sampling frame facilitates the generalization of findings to all HIV-infected 

adults receiving cART in Addis Ababa. Also, the tracking and ascertainment of LTFU patients’ current 

status in HIV-care helped to compute more reliable scenario-based viral suppression estimates. In 

addition, the results from this empirical study reflect patients’ experiences in the real-world practice, 

and can be used as a basis for population-based interventions. 

 

This study also has limitations that merit attention. First, viral load was measured only once in the 

course of treatment. Therefore, we cannot infer long-term virological success from these results 

although time since start cART was not associated with having detectable viremia. In addition, 

unmeasured confounders, such as plasma HIV-1 RNA at the start of cART or the presence of 

transmitted drug resistance, might bias our study results to some extent. For example, some of the 

lower levels of detectable viremia might be due to slow and suboptimal virological response as a result 

of a high baseline plasma viremia. However, the large majority of HIV-infected patients with a 

detectable viral load had been taking cART for >12 months. Next, some of the randomly selected 

patients who had died before commencement of this study may have died of with detectable viremia, 

which could have inflated the true proportion of on-treatment virological suppression. Finally, longer 

and prospective follow-up study may be required to identify predictors of viral rebound in previously 

suppressed individuals. 

 

In conclusion, the level of virological suppression among patients on first-line cART receiving routine 

clinical care in Addis Ababa is high despite routine viral load monitoring being unavailable. Hence, if a 

well-designed public ART-program is in place, as in the case in Ethiopia, it might be more reasonable 

to focus on and pay attention to younger and illiterate patients, diagnosing patients and initiating them 

on cART before they are severely immuno-compromised, and improving retention in HIV-care. 
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Abstract 

Objective: Combination antiretroviral therapy (cART) suppresses viral replication to an undetectable 

level if a sufficiently high level of adherence is achieved. We investigated which adherence 

measurement best distinguishes between patients with and without detectable viral-load in a public 

ART-program where routine viral-load monitoring is unavailable.  

Method: We randomly-selected 870 patients who started cART between May-2009 and April-2012 in 

10 health-care facilities in Addis Ababa, Ethiopia. Six-hundred sixty-four (76.3%) patients who were 

retained in HIV-care and were receiving cART for at least six months were included and 642 had their 

plasma HIV-1 RNA concentration measured. Patients’ adherence to cART was assessed according to 

self-report, clinician-recorded and pharmacy-refill measures. Multivariate logistic regression model was 

fitted to identify the predictors of detectable viremia. 

Result: Fifty-nine (9.2%) and 35 (5.5%) of the 642 patients had a detectable viral-load of ≥40 and 

≥400 RNA copies/mL, respectively. In the multivariate analyses, younger age, lower CD4-cell count at 

cART initiation, being illiterate and widowed, and each of the adherence measures were significantly 

and independently predictive of having ≥400 RNA copies/mL. The receiver operating characteristic 

(ROC) curve showed that these variables altogether had a likelihood of more than 80% to discriminate 

correctly between patients with a plasma viral load of ≥400 RNA copies/mL from those without. 

Conclusion: Adherence to cART was remarkably high. Self-report, clinician-recorded and pharmacy-

refill non-adherence were all significantly predictive of detectable viremia. The choice for one of these 

methods to detect non-adherence and predict a detectable viral-load can therefore be based on what 

is most practical in a particular setting.   
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Introduction 

Viral load suppression to an undetectable level is one of the primary goals of combination antiretroviral 

therapy (cART) (1). To achieve and maintain durable viral-load suppression and to restore or preserve 

the immunologic function, sufficiently high levels of adherence are required (2-5). According to the 

World Health Organization (WHO), adherence is defined as ‘the extent to which a person’s behavior – 

taking medication, following a diet, and/or executing lifestyle changes – corresponds with agreed 

recommendations from a health-care provider’ (6). Thus, bidirectional communication and mutual 

understanding between the health-care provider and the patient are necessary for optimal treatment 

adherence.  
 

There are different approaches to measure medication adherence, each method having strengths and 

weaknesses (7-9). Self-reported adherence, for example, is commonly used in daily clinical care, but it 

overestimates adherence (7, 10). Treating clinicians may also assess patient adherence as good, fair, 

or poor during each scheduled regular follow-up visit to the ART-clinic (1). However, patients may not 

honestly report non-adherence events and clinicians’ ability to assess patients’ medication taking 

behavior is often limited (11-13). Refill data routinely collected in the ART-pharmacy can also be used 

to measure adherence; however, this method is inefficient, sometimes impractical and may require too 

much effort for use in a routine clinical practice (7, 14-16). Medication Event Monitoring System 

(MEMS) and therapeutic drug monitoring in plasma samples of patients are more objective adherence 

measures commonly used in clinical research, but they are not widely available or too expensive to be 

used in resource-limited settings (7, 17). Therefore, it is recommended to use a combination of 

methods for a better estimate since there is no single ‘gold-standard’ adherence measure (10, 18). 

 
Previously conducted studies in both resource-rich and resource-limited settings have reported that 

commonly used adherence measures are associated with clinical outcomes (such as increase in CD4-

cell or weight gain) (19-21). However, it is not known which adherence measurement collected in a 

routine clinical practice best distinguishes between patients with and without detectable viral-load in a 

public ART-program where routine plasma viral-load monitoring is unavailable. Therefore, the present 

study was conducted to estimate the level of adherence to cART according to self-report, clinician-

recorded and pharmacy-refill measures in a representative sample of HIV-infected adults receiving 

cART in Addis Ababa, and to assess their relationship with the plasma viral-load. 

 

Method 

 
Study setting and participants  
This study was conducted between September-2012 and April-2013 in ten randomly selected health-

care facilities located in Addis Ababa, Ethiopia. Selection of the health-care facilities has been 

described in detail previously (22, 23). Study participants were randomly selected in a two-step 

procedure using the ART-register as a sampling frame. First, we identified the 8,016 treatment naïve 

HIV-infected persons who initiated cART between May-2009 and April-2012; 558 patients who had 

been formally transferred-out after initiating cART or were aged <18 years were excluded. Second, out 
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of the remaining 7,458 patients, we selected 870 using a systematic random sampling procedure. 

Patients who were still alive, were retained in HIV-care and using cART for at least six months were 

eligible to participate in the present study.  

 
Study procedures 

First, eligible patients underwent a face-to-face interview to assess self-reported adherence. After the 

interview, they gave a blood sample for viral load measurement. Second, socio-demographic, clinical, 

and refill data were abstracted from the patients’ medical records. Patients who declined participation 

or those who had been recorded or reported as lost to follow-up, dead or stopped were excluded. 

 
Ethical approval 

Ethical clearance was obtained from the Institutional Review Boards (IRB) of the College of Health 

Sciences, Addis Ababa University, and Millennium Medical College, St. Paul Hospital. Patients gave 

informed consent to participate in a face-to-face interview, to retrieve drug dispensing information from 

the pharmacy-refill records, and to check their medical files for socio-demographic, clinical and 

treatment-related variables. Patient data were extracted anonymously from medical records using the 

unique-ART number or medical record number.  
 
Outcome Measures 
 
Self-reported adherence 

Five self-report questions were adopted from the Adult AIDS Clinical Trial Group (AACTG) adherence 

questionnaire (24) or from previously conducted studies (25-27). First, patients were asked to rate 

their ability during the past 4 weeks to take all the ARV drugs prescribed (from ‘1=very poor’ to 

‘6=excellent’). Second, patients were asked how often during the past 4 weeks they took all the ARV 

medications prescribed (from ‘1=none-of-the-time’ to ‘5=all-of-the-time’). Third, they were asked on 

how many days in the past week they took all anti-HIV medicines that were prescribed (from ‘1=not 

one day’ to ‘5=all seven days’). Fourth, they were asked how many days per week, on average, they 

missed at least one dose of anti-HIV medication (from ‘1=every day’ to ‘6=never’). Fifth, they were 

asked when was the last time they missed taking any of their ARV medications (from ‘1=within the 

past week’ to ‘6=never skip medications’). 

 
Translation and pilot testing of the self-report questions  

The self-report questions were translated into Amharic for this study. They were pilot-tested in 11 HIV-

infected patients receiving cART in accordance with the European Organization for Research and 

Treatment of Cancer (EORTC) QoL group translation and pilot testing guideline (28). One response 

option of the adherence question needed adaptation. The Amharic version of the response option ‘a-

good-bit-of-the-time’ was literally translated as ‘tiru lehone gize,’ which didn’t make sense to many of 

the patients; the second translation of ‘kegimash belay lehone gize,’ which literally means ‘more-than-

half of the time’ was understood better. 
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Interview 

Clinicians or adherence case-managers asked eligible patients to participate following a scheduled 

regular clinic consultation. Patients willing to participate answered to the interviewer-administered 

questions. Before the interview began, introductory statements that acknowledged the difficulties 

surrounding medication adherence were read to reduce socially desirable responses. Also, 

interviewers were non-judgmental to responses of non-adherence. Information about medication pick-

up from other ART pharmacies (often as an emergency), history of clinician advise to (temporarily) 

stop the medication (for example, due to adverse effects), or ARV drug sharing from friends was 

collected and used as a possible explanation for the ‘missing pharmacy-refill or clinic visit’ dates. 

 

Clinician-recorded adherence  

Clinician-recorded adherence refers to the routine assessment of patients’ medication taking as Good, 

Fair, or Poor during each scheduled regular follow-up visit to the ART-clinic, usually every one-to-three 

months. It is based on patients’ responses to questions about the number of missed ARV-drug doses 

during the past month and/or the clinicians’ judgment based on missed clinic follow-up visits.  

 
Clinicians also record patients’ actual and next appointment clinic visit dates every time patients come 

to the ART-clinic. Using these dates, we first computed the number of days elapsed between the 

scheduled and actual visit dates in each of the last six most-recent clinic visits. Next, patients with a 

gap of ≥30 days were identified. Sometimes, patients’ clinic visit date might not be recorded as a result 

of temporary loss of patients’ follow-up card in the ART-clinic. This is particularly seen in high patient 

load health-care facilities. In these patients, we referred to the corresponding pharmacy-refill date or 

prescription-refill paper. When we found it, we assumed the patient had visited the ART-clinic and re-

calculated the number of days elapsed between the scheduled and actual visit dates accordingly. 

When we couldn’t find it, we assumed the patient had missed the clinic visit. Patients with a gap of ≥30 

days in any of the last six most-recent clinic visits were considered as non-adherent. 

 
Pharmacy-refill adherence 
Pharmacy-refill adherence over the last five most-recent refill periods was assessed by calculating the 

medication possession ratio (MPR) as {[(number of pills dispensed at refills / number of pills 

prescribed per day) / number of days between refills] multiplied by hundred} (14). The date of the 

interview served as the index date. If the patient had not yet achieved six refill visits, then the MPR 

was calculated based on the available refill visits.   

 

Because patients were prescribed a combination of antiretroviral drugs (usually three), we first 

calculated the MPR for each ARV drug in each of the last five most-recent refill-periods. If the supply 

of pills extended beyond the period between two refill dates, we carried forward those extra pills to the 

next refill-period except when the patient changed his or her regimen. We previously found that taking 

left-over pills into account prevents patients being misclassified as non-adherent (14). Next, we 

truncated the MPR of each refill-period to 100%. Then, we calculated the average MPR for each ARV-

drug over the last five most-recent refill periods. Finally, we calculated the average MPR for all the 
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drugs in the regimen combined. Because the MPRs for the separate components of the regimen were 

almost identical to each other (data not shown) we decided to use the average MPR for all the drugs in 

the regimen combined.  

 

For patients in whom the dates of the ‘pharmacy-refill visit’ were missing but the corresponding ‘clinic 

visit dates’ were available, we looked for the original prescription-refill paper in the ART-pharmacy. 

When we found it, we assumed that the patient had collected the drug and re-calculated the MPR. 

When the prescription-refill paper was not found, we used the corresponding ‘clinic visit date’ to re-

calculate the MPR, otherwise we assumed the patient had not collected the drug. Patients with an 

average MPR of ≥100% were classified as adherent while those <100% as non-adherent. 

 

Plasma viral-load determination 

The plasma HIV-1 RNA concentration was the other main outcome variable. It was measured at the 

International Clinical Laboratories (ICL), Addis Ababa, after the step-wise WHO-recommended 

procedures were carefully performed (29). The plasma viral RNA testing assay (Abbott 

m2000RealTime HIV-1 assay, Abbott Molecular Inc., Des Plaines, IL, USA) had a lower detection limit 

of 40 copies/mL (30). The final test result was dichotomized as undetectable (i.e. <40 RNA copies/mL) 

or detectable viral-load (i.e. ≥ 40 RNA copies/mL). 
 
Independent variables 

The following socio-demographic, clinical, and treatment-related variables were retrieved from the pre-

ART/ART register, patient follow-up card and intake-form using a Case Report Form (CRF): age, sex, 

marital status, religion, educational level, HIV-status disclosure, dates of HIV-diagnosis, enrolment in 

HIV-care and cART initiation, time since HIV-diagnosis or since start cART, WHO clinical stage, 

functional status (assessed and categorized by the treating clinician as working, ambulatory, or bed-

ridden), CD4-cell count, evidence of tuberculosis at or after start cART (yes/no), and type of health-

care facility (hospital versus health center).  

 

Statistical analyses 

For each adherence measure, we first calculated the sensitivity (i.e. percentage of patients with 

detectable viral-load who are identified as non-adherent), specificity (i.e. percentage of patients with 

undetectable viral-load who are identified as adherent), positive predictive value (PPV) (i.e. 

percentage of non-adherent patients who have a detectable viral-load), and negative predictive value 

(NPV) (i.e. percentage of adherent patients who have an undetectable viral-load). Next, we examined 

the relationship between each adherence measure with detectable viral-load (≥40 or ≥400 RNA 

copies/mL) in a binary logistic regression model. In this analysis, self-report questions, clinician-

recorded and pharmacy-refill measurements were all dichotomized at the highest versus lower 

adherence categories or cut-off points.  

 
Three separate multivariate logistic regression models were then fitted by including all the independent 

variables and each one of the three adherence measurements. Variables with a larger p-value were 
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successively removed and kept aside one-by-one in a backward elimination procedure until only 

variables significantly associated with detectable viral-load (P-value <0.05) or those which we 

assumed clinically important were remaining in the final model. During the course of variable 

elimination, we examined whether the primary coefficients for the remaining variables were 

significantly changed. In addition, variables not selected or kept aside at a previous step were added 

back to the multivariate model (one at a time) throughout the model building process. Likelihood ratio 

tests were used to compare between the fit of various models until the final model was built.  

 
The ability of the final model to distinguish correctly between those patients with detectable viral-load 

versus those patients with undetectable viral-load was evaluated by computing the area under the 

receiver operating characteristic (ROC) curve. It is a measure of model accuracy. An area under the 

ROC curve equal to 1.0 was considered perfect, between 0.9 and 0.99 excellent, 0.8 to 0.89 good, 0.7 

to 0.79 fair, 0.51 to 0.69 poor, and 0.5 of no value (31). We used EPI-data version 3.1 for data-entry 

and STATA version 11 for statistical analyses. 

 

Results 

 

Patients 

Of the 870 patients selected, 171 (19.7%) were either LTFU (n=101) or dead (n=70) by the time the 

study was conducted. An additional 34 patients declined participation and one patient had stopped 

taking ARVs while remaining in clinical care. Therefore, 664 (76.3%) patients who remained in HIV-

care and were still receiving cART were included. 

 

At enrolment in HIV-care, the median (IQR) CD4-cell count was 152 (82-to-251) cells/µL. Five-

hundred twenty-five patients (79%) used a fixed-dose combination (FDC) of two ARV drugs while 138 

patients (21%) used a FDC of three ARVs. Table 1 describes key patient characteristics. 
 

Medication adherence after cART initiation  
 
Self-reported adherence: The majority of the patients self-reported a high degree of ARV drug taking 

or a low level of missed doses during the past week or month (Table 2). 
 

Clinician-recorded adherence: Medication adherence assessed by the treating clinician as good, fair 

or poor is described in Table 2. Eighty-one patients initially had at least one missing ‘clinic follow-up 

visit date.’ We found the corresponding pharmacy- or prescription-refill dates of 30 patients, and the 

remaining 51 patients were considered to have had at least one missing clinic follow-up visit). 

 
Pharmacy-refill adherence: The pharmacy-refill measures also indicated a high level of medication 

adherence. Initially, the median (IQR) refill adherence level was 97% (89%-99%) based on individual 

patient refill-data available in the pharmacy records. After replacing the ‘missed pharmacy-refill dates’ 

with the corresponding ‘prescription-refill dates’ for 121 patients (in total 286 refill periods), the median 
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(IQR) refill adherence level increased to 98% (94%-99%). For 14 patients whose ‘prescription-refill 

paper’ was not found, we used the corresponding ‘clinic visit dates’ and re-calculated the MPR; 

however, this didn’t change the average MPR appreciably (result not shown). Adding left-over pills 

from the previous refills also slightly increased the median (IQR) MPR to 98.7% (96%-100%) (Table 

2). However, the MPR calculations based on ‘months-of-supply dispensed’ and ‘quantity-of-pills 

dispensed’ gave almost identical results. Therefore, we decided to present the MPR based on the 

‘quantity-of-pills dispensed’ only.  

 
Relationship between adherence measurements and detectable viral-load 

Of the 664 patients included, viral-load test results were available for 642 (96.7%) patients. Fourteen 

(2.1%) patients had an invalid viral-load test result while 8 (1.2%) patients declined to provide a blood 

sample. Using the thresholds of ≥40 and ≥400 RNA copies/mL, 59 (9.2%) and 35 (5.5%) patients, 

respectively, had a detectable viral-load.  

Generally, the self-report and clinician-recorded adherence measures had a lower sensitivity but a 

higher specificity and NPV. Also, for all self-report and clinician-recorded adherence measures, 

sensitivity decreased while both specificity and odds ratio increased by moving the cut-off value or 

category to a lower level. In contrast, the pharmacy-refill adherence measures had a higher sensitivity 

and NPV, but a lower specificity and PPV at the highest cut-off value (i.e., at 100%). In addition, the 

odds ratio increased as the cut-off MPR went down to 80%; it then decreased with the 70% cut-off 

value. Adding left-over pills to the MPR calculation slightly reduced the sensitivity but increased the 

specificity. The NPV of all the adherence measures remained fairly constant across the different cut-

off values.  

Interestingly, all three measures of adherence were significantly associated with detectable viral-load 

in the bivariate logistic regression analyses. In the multivariate logistic regression model, younger age, 

lower CD4-cell count at start cART, being illiterate, and non-adherence as measured by each of the 

adherence measurements were significantly and independently associated with a detectable viral-load 

of ≥40 RNA copies/mL except one self-report question which asks patients about the rating of their 

ability to take all the ARV drugs as their doctor prescribed (Table 3).  

Using a plasma viral-load threshold of 400 copies/mL, younger age, lower CD4-cell count at start 

cART, being illiterate and widowed, and non-adherence as measured by each of the adherence 

measurements were significantly and independently predictive of detectable viremia. The area under 

the ROC curve showed that the likelihood for each of the three adherence measurements to 

discriminate between patients with a detectable viral-load of ≥400 RNA copies/mL from those without 

was clustered just above 80% after adjustment for age, CD4-cell count at cART initiation, educational 

level and marital status (Table 4 and Figures 1, 2 and 3). Of the two detectable plasma viral-load 

thresholds, i.e. ≥40 and ≥400 RNA copies/mL, the latter was better predicted by the self-report, 

clinician-recorded or pharmacy-refill adherence measures. 
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Table 1. Patients’ socio-demographic, clinical, and treatment characteristics (n=664) 
Patient characteristic Value* 

Age – yearsa, mean (SD) (n=661) 37.6 (9.3) 
Sex – malea,  242  (36.4%)  
Educational statusa, (n=661)   

No education 81 (12.3%) 
Primary 210 (31.8%) 
Secondary 271 (41.0%) 
Tertiary 99 (15.0%) 

Marital statusa,    
Never married 115 (17.3%) 
Married or cohabitting 346 (52.1%) 
Divorced or separated 125 (18.8%) 
Widowed 78 (11.7%) 

Religious convictiona,     
Orthodox Christian 543 (81.8%) 
Protestant Christian 71 (10.7%) 
Muslim 
Other 

43 
7 

(6.5%) 
(1.1%) 

Months since start cARTa, mean (SD) 26 (10.7) 
Months since start cARTa, median (IQR) 26 (17-35) 
Employment statusb, (n= 511)   

Working full time 257 (50.3%) 
Working part time 34 (6.7%) 
Not working/studying due to ill health 59 (11.5%) 
Unemployed 161 (31.5%) 

Months since HIV diagnosisc, median (IQR) (n=653) 1 (0-to-8) 
Functional statusc, (n=654)   

Working 558  (85.3%)  
Ambulatory 79  (12.1%)  
Bed ridden 17  (2.6%)  

WHO clinical stagec,d, (n=661)   
Stage I 160 (24.2%) 
Stage II 197 (29.8%) 
Stage III 232 (35.1%) 
Stage IV 72 (10.9%) 

Evidence of tuberculosis at or after start cART-yes, (n=653)   119 (18.2%) 
First line drug regimenc,    

TDF-containing 339 (51.1%) 
AZT-containing 266 (40.1%) 
d4T-containing 59 (8.9%) 

First line ARV drug regimenc,    
EFV-based  434 (65.4%) 
NVP-based  230 (34.6%) 

HIV status disclosure (to family member/or closest friend/or neighbor)-yesc, 
(n=661) 

599 (90.6%) 

CD4 cells/µLc, mean (SD) (n=661) 150  (89.7)  
Hemoglobin (g/dL)c, mean (SD) (n=581) 13.2 (2.1) 
*Values are n (%) unless otherwise indicated. 
a= at study entry;  
b= at enrollment in HIV care;  
c= at the start of cART;  
d= according to the revised World Health Organization clinical staging of HIV/AIDS for adults and adolescents (2005) (42);  
TDF=tenofovir; AZT=zidovudine; d4T= stavudine; EFV=efavirenz; NVP=nevirapine;  
IQR= inter-quartile range; SD=standard deviation. 
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Table 2. Measures of self-report, clinician-recorded and pharmacy-refill adherence among HIV-
infected adults receiving cART in Addis Ababa (n=664)  
Adherence measure Value* 

Self-reported adherence   
Thinking about the past 4 weeks, on average, how would you rate your ability to take all your ARV medications as your 
doctor prescribed them?  
 Very poor 5  (0.8%) 
 Poor 5  (0.8%) 
 Fair 48  (7.2%) 
 Good 123 (18.5%) 
 Very Good 254 (38.3%) 
 Excellent 229 (34.5%) 
Thinking about the past 4 weeks, how often did you take all your ARV medications as your doctor prescribed them?  
                None of the time 3 (0.5) 

A little of the time 5 (0.8%) 
A good bit of the time 6 (0.9%) 
Most of the time 68 (10.2%) 
All of the time 582 (87.7%) 

How many days in the past one week did you take all anti-HIV medications that were prescribed? (n=663) 
 Not one day 5 (0.75%) 
 One or two days 2 (0.3%) 
 Three or four days 2 (0.3%) 
 Five or six days 24 (3.6%) 
 All seven days 630 (95%) 
On average, how many days per week would you say that you missed at least one dose of your HIV medications? 
(n=661) 
 Everyday 4 (0.6%) 
 Four to six days per week 1 (0.15%) 
 Two to three days per week 6 (0.91%) 
 Once a week 30 (4.5%) 
 Less than once a week 45 (6.8%) 
 Never 575 (86.9%) 
When was the last time you missed taking any of your ARV medications? (n=663) 
 Within the past one week 25 (3.8%) 
 With in the past two weeks 13 (1.9%) 
  Two to four weeks ago 18 (2.7%) 
                One to three months ago 17 (2.6%) 
                More than three months ago 70 (10.5%) 
                Never skip medications 520 (78.4%) 
Clinician-recorded adherence    

Clinician-recorded adherence at/or close to study entry (n=621) 
Good  612 (98.6%) 
Fair  2 (0.3%) 
Poor  7 (1.1%) 

Any clinician-recorded “poor” adherence in the last six most recent clinic visits (n=659) 
Yes 27 (4.1%) 
No  632 (95.9%) 

Any missed scheduled follow-up visit of ≥30 days in the last six most recent clinic visits (n=664) 
Yes 81 (12.2%) 
No  583 (87.8%) 

Any missed scheduled follow-up visit of ≥30 days in the last six most recent clinic visits after ‘missed clinic visit dates’ 
were replaced with the corresponding ‘pharmacy-refill dates’ (n=664) 

Yes 51 (7.7%) 
No  613 (92.3%) 

Pharmacy-refill adherence over the past six most recent refill visits 
MPR based on “quantity of pills dispensed” (n=654) 

Mean (SD) of MPR for the ARV regimen 92.8 (9.5) 
Median (IQR) of MPR for the ARV regimen  97 (89-to-99) 

MPR based on “quantity of pills dispensed” after ‘missed pharmacy-refill dates’ were replaced with the corresponding 
‘prescription-refill dates’ (n=664)  

Mean (SD) of MPR for the ARV regimen  95.5 (5.6) 
Median (IQR) of MPR for the ARV regimen  98 (94-to-99) 

MPR based on “quantity of pills dispensed” after ‘missed pharmacy-refill dates’ were replaced with the corresponding 
‘prescription-refill dates,’ and left-over pills from the previous refills were taken into account (n=664)  

Mean (SD) of MPR for the ARV regimen  96.5 (5.4) 
Median (IQR) of MPR for the ARV regimen  98.7 (96-to-100) 

*Values are n (%) unless otherwise indicated; MPR=Medication Possession Ratio;  
AZT=zidovudine; d4T= stavudine; TDF=tenofovir; LPV/r=ritonavir-boosted Lopinavir; ABC=abacavir; EFV=efavirenz; 
NVP=nevirapine; IQR= inter-quartile range; SD=standard deviation. 
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Table 3. Sensitivity, Specificity, PPV, NPV, odds ratio, and AUC for the prediction of having a 
detectable viral load (≥40 copies/mL) by different adherence measurements 

 
Adherence Measure 

Sensiti-
vity (%) 

Specifi-
city (%) 

PPV 
(%) 

NPV 
(%) 

Unadjusted OR 
(95% CI) 

Adjusted‡ OR 
(95% CI) 

AUC† 
(%) 

Self-report adherence questions  
Patients’ rating of their ability to take all the ARV drugs as their doctor prescribed during the past 4 weeks  
< Excellent  73 35 10 93 1.47 (0.81, 2.67) 1.52(0.81, 2.85) 68.9 
< Very Good 34 74 12 92 1.47 (0.83, 2.59) 1.54(0.85, 2.78) 69.1 
< Good 15 92 17 92 2.21 (1.02, 4.78)* 2.20(0.98, 4.86) 69.5 
< Fair  5 99 38 91 6.19 (1.44, 26.6)* 4.37(0.97, 19.7) 68.6 
< Poor 3 99.5 40 99.5 6.78 (1.11, 41.4)* 6.15(0.92, 41.0) 68.5 
Frequency of how patients took all their ARV drugs as their doctor prescribed during the past 4 weeks  
< All of the time 25 89 19 92 2.72(1.43, 5.15)** 2.71(1.39, 5.29)** 70.2 
< Most of the time 5 98 21 91 2.79(0.75, 10.3) 2.28(0.59, 8.92) 68.9 
< A good bit of the time 5 99 38 91 6.19(1.44, 26.6)* 5.28(1.18, 23.7)* 69.0 
< A little of the time 5 100 100 91 - - - 
Number of days in the past one week patients took all anti-HIV medications that were prescribed  
< All 7 days 14 96 27 92 3.99(1.69, 9.42)** 3.44(1.40, 8.45)* 70.2 
< 5 or 6 days 7 99 50 91 10.5(2.56, 43.2)** 5.97(1.38, 25.9)* 69.4 
< 3 or 4 days 7 99.7 67 91 21.1(3.8, 117.8)** 14.6(2.51, 85.1)** 69.5 
< 1 or 2 days 7 99.8 80 91 42.3 (4.6, 384.7)** 32.2(3.4, 306.8)** 69.5 
Average number of days per week patients missed at least one dose of their HIV medications  
< Never missed ARVs 26 88 18 92 2.68 (1.41, 5.08)** 2.28(1.17, 4.43)* 70.1 
< Less than once a week 12 94 18 92 2.35 (0.99, 5.60) 1.96(0.79, 4.80) 69.0 
< Once a week 5 98.6 27 91 3.91 (1.01, 15.2)* 2.75(0.67, 11.3) 68.5 
< 2 to 3 days per week 5 99.7 60 91 15.8 (2.58, 96.5)** 10.1(1.51, 67.3)* 69.0 
< 4 to 6 days per week 5 99.8 75 91 31.6 (3.2, 309.3)** 26.2(2.5, 270.1)* 69.0 
The last time patients said that they missed taking any of their ARV medications  
< Never missed ARVs 42 81 18 93 3.09(1.77, 5.38)*** 2.83(1.59, 5.0)*** 70.6 
< More than 3 months ago 24 91 21 92 3.04 (1.57, 5.89)** 2.65(1.32, 5.29)** 70.6 
< 1 to 3 months ago 14 92 15 91 1.92 (0.86, 4.29) 1.73(0.75, 3.99) 69.3 
< 2 to 4 weeks ago 8 95 14 91 1.70 (0.63, 4.57) 1.39(0.50, 3.88) 69.0 
< With in the past 2 weeks 8 97 23 91 3.08 (1.09, 8.67)*  2.05(0.69, 6.06) 69.3 
Clinician-recorded adherence  
Clinician-recorded adherence at/or close to study entry  
< Good  5 99 38 91 6.23 (1.45, 26.8)* 6.49(1.37, 30.8)* 69.7 
< Fair  5 99 43 91 7.80 (1.70, 35.8)** 8.36(1.61, 43.4)* 69.7 
Any clinician-recorded “poor” adherence in the last six most recent clinic visits  
Yes  15 97 33 92 5.60(2.39, 13.1)*** 5.2(2.12, 12.8)*** 70.2 
Any missed scheduled follow-up visit of ≥30 days in the last six most recent clinic visits  
Yes 25 89 19 92 2.67(1.41, 5.06)** 2.49 (1.28, 4.8)** 69.7 
Any missed scheduled follow-up visit of ≥30 days in the last six most recent clinic visits after ‘missed clinic visit dates’ 
were replaced with the corresponding ‘pharmacy-refill dates’  
Yes 20 93 24 92 3.56(1.75, 7.26)*** 3.12(1.48, 6.58)** 69.0 
Pharmacy-refill adherence over the past six most recent refill visits 
MPR based on “quantity of pills dispensed”  
< 100%  85 13 9 89 0.84 (0.39, 1.77) 0.74(0.34, 1.61) 68.5 
< 95%  64 64 16 95 3.25(1.86, 5.68)*** 2.89(1.6, 5.14)*** 70.9 
< 90%  49 76 17 94 3.05(1.77, 5.26)*** 2.87(1.6, 5.06)*** 69.4 
< 85%  31 88 21 92 3.21(1.74, 5.89)*** 3.12(1.6, 6.02)** 69.4 
< 80%  25 94 29 92 4.94(2.52, 9.69)*** 6.19(2.9, 13.1)*** 72.2 
< 70% 8 97 23 91 3.03 (1.08, 8.53)* 3.78(1.26, 11.4)* 68.6 
MPR based on “quantity of pills dispensed” after ‘missed pharmacy-refill dates’ were replaced with the corresponding 
‘prescription-refill dates’  
< 100%  90 14 10 93 1.45 (0.60, 3.47) 1.34(0.55, 3.27) 69.0 
< 95%  51 76 18 94 3.27(1.90, 5.64)*** 2.84(1.61, 5.01)** 72.9 
< 90%  36 88 23 93 3.99(2.21, 7.17)*** 3.24(1.75, 6.0)*** 70.0 
< 85%  19 96 32 92 5.58(2.57, 12.1)*** 5.90(2.6, 13.6)*** 71.4 
< 80%  12 98.6 47 92 9.68(3.37, 27.7)*** 13.9(4.2, 46.1)*** 71.1 
< 70% 2 99.7 33 91 5.01 (0.45, 56.1) 5.57(0.4, 73.1) 68.7 
*p-value < 0.05; **p-value < 0.01; ***p-value < 0.001; Sensitivity: is the percentage of patients with detectable viral load who are identified by non-
adherence; Specificity: is the percentage of patients with undetectable viral load who are identified by adherence; PPV (Positive Predictive Value): 
is the percentage of non-adherent patients who have a detectable viral load; NPV (Negative Predictive Value): is the percentage of adherent 
patients who have an undetectable viral load; <: Less than; MPR: Medication Possession Ratio; OR: Odds Ratio; CI: confidence interval;  
‡adjusted for age (<40 vs. ≥40 years), cd4 cell count at start cART (<100 vs. ≥200; 100-199 vs. ≥200), and educational status (‘No education’ vs. 
primary/secondary/tertiary education);  
AUC†: area under the receiver operating characteristic curve for the adjusted model. 
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Figure 1. Area under the ROC curve indicating ‘good’ discrimination of patients with a detectable viral load of 

≥400 HIV-1 RNA copies/mL from those without using a non-adherence threshold of less than ‘all-of the time’ to 

the self-report question “frequency of taking all ARV drugs as the doctor prescribed” after adjustment for age, 

CD4 cell count at cART initiation, educational level and marital status. The lower left corner corresponds to the 

highest specificity while the upper right corner corresponds to the highest sensitivity. 

 

 
Figure 2. Area under the ROC curve indicating ‘good’ discrimination of the patients with a detectable viral load of 

≥400 HIV-1 RNA copies/mL from those without using any missed scheduled follow up visit of ≥30 days in the last 

six most recent clinic visits after ‘missed clinic visit dates’ were replaced with the corresponding ‘pharmacy or 

prescription-refill dates’ and adjusted for age, CD4 cell count at cART initiation, educational level and marital 

status. The lower left corner corresponds to the highest specificity while the upper right corner corresponds to the 

highest sensitivity. 
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Figure 3. Area under the ROC curve indicating ‘good’ discrimination of the patients with a detectable viral load of 

≥400 HIV-1 RNA copies/mL from those without using a non-adherence pharmacy-refill threshold of <95% MPR 

after adjustment for age, CD4 cell count at cART initiation, educational level and marital status. The lower left 

corner corresponds to the highest specificity while the upper right corner corresponds to the highest sensitivity. 
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Table 4. Sensitivity, Specificity, PPV, NPV, odds ratio, and AUC for the prediction of having a 
detectable viral load (≥400 copies/mL) by different adherence measures 

 
Adherence Measure 

Sensiti- 
vity (%) 

Specifi-
city (%) 

PPV 
(%) 

NPV 
(%) 

Unadjusted OR 
(95% CI) 

Adjusted‡ OR 
(95% CI) 

AUC† 
(%) 

Self-report adherence questions  

Patients’ rating of their ability to take all the ARV drugs as their doctor prescribed during the past 4 weeks (n=642) 
< Excellent  63 34 5 94 0.89 (0.44, 1.79) 0.85 (0.39, 1.84) 80.2 
< Very Good 37 74 8 95 1.68 (0.83, 3.41) 1.78 (0.83, 3.84) 80.8 
< Good 14 92 9 95 1.94 (0.72, 5.23) 1.92 (0.67, 5.51) 80.3 
< Fair  6 99 25 95 6.07 (1.18, 31.2)* 3.69 (0.62, 21.9) 80.6 
< Poor 6 99.5 40 99.5 12.2 (1.97, 75.5)** 17.9 (1.7, 191.8)* 80.2 
Frequency of how patients took all their ARV drugs as their doctor prescribed during the past 4 weeks (n=642) 
< All of the time 31 89 14 96 3.57 (1.68, 7.61)** 3.64(1.57, 8.42)** 82.3 
< Most of the time 9 98 21 95 5.08 (1.35, 19.1)* 4.36 (0.99, 19.2) 81.1 
< A good bit of the time 9 99 38 95 11.3 (2.58, 49.3)** 10.6 (2.1, 53.0)** 81.0 
< A little of the time 9 100 100 95 - - - 
Number of days in the past one week patients took all anti-HIV medications that were prescribed (n=641) 
< All 7 days 17 96 20 95 5.02 (1.90, 13.2)** 3.92 (1.36, 11.3)* 81.6 
< 5 or 6 days 9 99 38 95 11.3 (2.58, 49.2)** 4.66 (0.94, 22.9) 81.5 
< 3 or 4 days 9 99.5 50 95 18.8(3.66, 97.1)*** 11.4 (1.9, 68.7)** 81.5 
< 1 or 2 days 9 99.7 60 95 28.3(4.6, 175.5)*** 20.9 (2.64, 165)** 81.5 
Average number of days per week patients missed at least one dose of their HIV medications (n=639) 
< Never missed ARVs 21 88 9 95 1.83 (0.77, 4.35) 1.19 (0.45, 3.15) 80.4 
< Less than once a week 15 94 13 95 2.89 (1.05, 7.95)* 2.10 (0.71, 6.27) 80.7 
< Once a week 6 98.5 18 95 4.14 (0.86, 19.9) 2.19 (0.39, 12.4) 80.4 
< 2 to 3 days per week 6 99.5 40 95 12.5 (2.02, 77.7)** 5.69 (0.71, 45.9) 81.1 
< 4 to 6 days per week 6 99.7 50 95 18.8 (2.6, 138.1)** 14.8 (1.5, 142.7)* 81.0 
The last time patients said that they missed taking any of their ARV medications (n=641) 
< Never missed ARVs 40 80 10 96 2.62 (1.29, 5.29)** 2.43 (1.14, 5.19)* 81.6 
< More than 3 months ago 23 90 12 95 2.69 (1.17, 6.20)* 2.20 (0.88, 5.49) 81.0 
< 1 to 3 months ago 14 92 10 95 1.98 (0.73, 5.35) 1.75 (0.59, 5.14) 80.6 
< 2 to 4 weeks ago 9 95 9 95 1.68 (0.49, 5.79) 1.24 (0.32, 4.73) 80.4 
< With in the past 2 weeks 9 97 14 95 2.89 (0.81, 10.3) 1.57 (0.39, 6.30) 80.5 
Clinician-recorded adherence  
Clinician-recorded adherence at/or close to study entry  
< Good  5 99 38 91 5.83 (1.13, 30.1)* 6.13 (0.97, 38.8) 81.7 
< Fair  5 99 43 91 7.01 (1.31, 37.6)* 7.88 (1.12, 55.7)* 81.8 
Any clinician-recorded “poor” adherence in the last six most recent clinic visits  
Yes  15 97 33 92 4.39 (1.56, 12.4)** 3.94 (1.24, 12.6)* 80.2 
Any missed scheduled follow up visit of ≥30 days in the last six most recent clinic visits  
Yes 26 88 11 95 2.57(1.16, 5.71)* 2.12 (0.89, 4.98) 80.4 
Any missed scheduled follow up visit of ≥30 days in the last six most recent clinic visits after ‘missed clinic visit dates’ 
were replaced with the corresponding ‘pharmacy or prescription-refill dates’  
Yes 26 93 18 96 4.66(2.05, 10.6)*** 3.70(1.49, 9.16)** 80.6 
Pharmacy-refill adherence over the past 
six most recent refill visits 

 

MPR based on “quantity of pills dispensed”  
< 100% 83 13 5 93 0.73 (0.29, 1.81) 0.52 (0.19, 1.39) 80.8 
< 95%  71 63 10 97 4.35(2.05, 9.22)*** 3.77(1.71, 8.30)** 81.6 
< 90%  54 75 11 97 3.60(1.81, 7.19)*** 3.46(1.64, 7.32)** 80.4 
< 85%  31 87 13 96 3.14 (1.48, 6.67)** 2.76(1.16, 6.57)* 79.7 
< 80%  26 93 17 96 4.46(1.97, 10.1)*** 5.97(2.23, 16)*** 79.6 
< 70%  9 97 14 95 2.85 (0.80, 10.1) 5.37 (1.28, 22.5)* 79.4 
MPR based on “quantity of pills dispensed” after ‘missed pharmacy-refill dates’ were replaced with the corresponding 
‘prescription-refill dates’  
< 100% 90 14 10 93 1.24 (0.43, 3.62) 1.00 (0.33, 3.05) 80.4 
< 95%  51 76 18 94 4.61(2.29, 9.29)*** 3.53(1.68, 7.43)** 81.7 
< 90%  36 88 23 93 5.16(2.54, 10.5)*** 3.99(1.83, 8.74)** 80.7 
< 85%  19 96 32 92 5.37(2.15, 13.4)*** 5.50(1.88, 16.1)** 80.8 
< 80%  12 98.6 47 92 6.99 (2.11, 23.2)** 9.90(2.29, 42.7)** 80.9 
< 70%  2 99.7 33 91 8.89 (0.79, 100.6) 14.5(0.79, 265.2) 80.4 
*p-value < 0.05; **p-value < 0.01; ***p-value < 0.001;  
Sensitivity: is the percentage of patients with detectable viral load who are identified by non-adherence;  
Specificity: is the percentage of patients with undetectable viral load who are identified by adherence;  
PPV (Positive Predictive Value): is the percentage of non-adherent patients who have a detectable viral load;   
NPV (Negative Predictive Value): is the percentage of adherent patients who have an undetectable viral load;  
<: Less than;  
MPR: Medication Possession Ratio; OR: Odds Ratio;  CI: confidence interval;  
‡adjusted for age (<40 vs. ≥40 years), cd4 cell count at start cART (<100 vs. ≥200; 100-199 vs. ≥200), educational status (‘No 
education’ vs. primary/secondary/tertiary education), and marital status (Married/Cohabited vs. Never married; 
Divorced/Separated vs. Never Married; Widowed vs. Never Married);  
AUC†: area under the receiver operating characteristic curve for the adjusted model. 
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Discussion 

In this study, we measured HIV-infected patients’ adherence to cART and identified the adherence 

measure best able to distinguish between patients with and without detectable viral-load in a public 

ART-program where routine plasma viral-load monitoring is unavailable. The three adherence 

measures indicated high degree of adherence or low level of missed ARV drug doses. In particular, 

the average refill-adherence level was estimated at 95.5%, which is clearly above the 50% adherence 

level achieved in most chronic diseases (6) or the 47%-90% in HIV-infected patients in the developed 

countries (32, 33). This high level of medication adherence is consistent with the high virological 

suppression in the present study, and is comparable with previously conducted studies in Ethiopia and 

many other African countries (33-36). This remarkably high adherence level among HIV-infected 

patients living in sub-Saharan Africa has previously been explained as a means to stay alive and ‘fulfill 

their social responsibilities and maintain essential relationships’ (36).  
 

Previous studies conducted shortly after the introduction of cART reported that a 95% adherence level 

is needed for unboosted PI-based regimens (5). Later on, it was found that adherence levels of <95% 

were sufficiently high to achieve or maintain an undetectable viral-load with NNRTI-based and boosted 

PI-based regimens (37-39). In line with these findings, our study showed that the odds of having a 

detectable viral-load mainly increased when the adherence threshold decreased to 80%. However, 

this increased odds ratio was accompanied with widening confidence intervals, indicating increased 

uncertainty in the estimates. Although viral suppression may be achieved with adherence levels below 

the 95% threshold with NNRTI-based regimens, maintaining a high degree of adherence should 

always be promoted. 

An important finding is that self-report adherence questions were significantly predictive of detectable 

viral-load. Any self-report of less than ‘never missed ARVs’ to questions related to missed ARV drug 

doses or less than ‘all-of-the-time’ to questions related to frequency of taking the ARV-drugs had a 

likelihood of more than 80% to distinguish between patients with detectable viral-load from those 

without after adjustment for age, CD4-cell count at start cART, educational level and marital status. 

This result is consistent with previous study reports from developed or developing countries that self-

reported adherence questions were able to predict clinical outcomes (10, 20, 26), although some didn’t 

find an association (40). Because self-report questions are relatively easy to administer and allow for a 

bidirectional communication to look for reasons and potential solutions for non-adherence, we suggest 

that clinicians and researchers may continue to use them as an adherence measurement tool.  

 
Pharmacy-refill adherence measures were also important predictors of detectable viral-load. This 

result is consistent with previously done studies (10, 14, 16, 21). However, in health-care systems 

where pharmacy-refill data are not readily and electronically available, data abstraction, cleaning and 

the MPR calculation require extra effort and time. This can make refill-based adherence measures 

potentially difficult to implement in a daily clinical practice. Also, unlike the previous study finding in the 

ATHENA cohort (14), we did not see a significant change in the refill adherence estimate when left-

over pills from the previous refills were added. This might be because many of the ART-pharmacies in 
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the study facilities were dispensing the prescribed medications by calculating the number of pills left-

over from the immediate past refill-period and deducting the ‘extra-pills’ from the current prescription 

on the spot. In addition, the refill adherence estimates for individual ARV-drugs and the three ARV-

drugs in the combined regimen were almost identical. The most credible explanation is that all patients 

in the present study were taking dual or triple-combinations of ARV-drugs, which are dispensed 

simultaneously. 

 

Clinician-recorded adherence measures were also able to predict detectable viral-load. Unfortunately, 

missing values of adherence in the medical files were common. As an alternative, the number of days 

elapsed between the actual and scheduled clinic follow-up visit dates were used and patients with a 

gap of ≥30 days in any of the last six most-recent clinic visits were considered as non-adherent. This 

was independently predictive of detectable viral-load. Previous studies have also reported the clinical 

validity of clinician-recorded adherence (19, 41). Therefore, we suggest that clinicians may use the 

actual and scheduled clinic follow-up visit dates to screen patients for non-adherence who would 

benefit from targeted adherence interventions. One obstacle that could potentially hinder the clinical 

utility of these measures is the loss of patient cards/folders in the ART-clinic temporarily, particularly in 

high patient load health-care facilities. Because cART is a life-long treatment and its clinical 

management requires that patients should come to the ART-clinic regularly, strengthening the proper 

management of patients’ medical files is absolutely crucial. We further suggest for clinicians to ask 

patients for reasons of missed clinic follow-up visit and properly record patients’ adherence to cART at 

each clinic visit. This helps to design appropriate interventions aimed at addressing the problems.  

 
The strength of our study is that we included both objective and patient-based adherence measures 

from multiple data sources, i.e. manually-recorded refill cards, electronic refill data-bases, prescription-

refill papers, patient follow-up cards and the patients themselves. This made the data set more 

reliable. The large study sample size and the random selection of patients make that our conclusions 

are representative for all HIV-infected adults receiving cART in Addis Ababa. Also, the use of second 

year masters students helped to collect better quality data. 

 
This study also has limitations. Refill databases in two high patient load health-care facilities contained 

numerous unrecorded or irregularly recorded values. However, we looked into the original 

prescription-refill papers for the corresponding missed-refill period and re-calculated the MPR 

accordingly. In these estimates, we assumed that medication was consumed as prescribed until the 

supply was finished. However, we could not verify this. Also, we did have only one viral-load measure 

and nearly one-fifth of the patients selected had been LTFU or dead. This may have underestimated 

the extent of virological treatment-failure. Finally, confounding due to unmeasured variables (i.e. 

baseline viral-load and transmitted drug resistance) cannot be ruled-out.  

 
To conclude, the level of medication adherence among HIV-infected adults receiving cART was high. 

Commonly used self-report questions, clinician-recorded and pharmacy-refill adherence 

measurements were significantly predictive of detectable viremia, even after adjustment for age, CD4-
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cell count at cART initiation, educational level and marital status. Therefore, we suggest that clinicians 

and researchers may continue using self-report questions and days elapsed between the actual and 

scheduled follow-up visit in their day-to-day clinical care or research practice to detect non-adherence 

and predict detectable viremia. Refill-adherence measurements can also be used if refills are readily 

and/or electronically available.   
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Abstract 

Background: Adherence to combination antiretroviral therapy (cART) is generally high in most 

resource-limited settings. However, sub-optimal adherence occurs in a sizable proportion of patients, 

and is independently predictive of detectable viremia.  

 
Objective: We investigated sub-optimal adherence according to self-report, clinician-recorded and 

pharmacy-refill assessment methods, and their associated factors among HIV-infected adults 

receiving cART in Addis Ababa, Ethiopia.  
 

Methods: 870 patients who initiated cART between May 2009 and April 2012 were randomly selected 

from the ART register. 664 patients who were alive, had remained in clinical care and were receiving 

cART for at least six months were included. Sub-optimal adherence was defined as patients’ response 

of less than “all-of the time” to the self-report adherence question, or any clinician-recorded poor 

adherence during the six most recent clinic visits, or a pharmacy-refill of <95% medication possession 

ratio (MPR). Logistic regression models were fitted to identify factors associated with sub-optimal 

adherence.     

 

Results: The average adherence level to cART, expressed as MPR, was nearly 96%. However, sub-

optimal adherence occurred in 12%, 4%, and 27% of patients according to self-report, clinician-

recorded, and pharmacy-refill measures, respectively. More satisfaction with social support was 

significantly associated with less sub-optimal adherence according to self-report and clinician-record. 

Younger age, lower educational level, and lower CD4 cell count at cART initiation were significantly 

associated with sub-optimal refill-based adherence. 

 

Conclusions: Sub-optimal adherence was present in up to a quarter of the patients, despite a high 

degree of average adherence to cART. Interventions aimed at preventing sub-optimal adherence 

should focus on improving social support, on younger patients, on patients with lower educational level 

and on those who started cART at a lower CD4 cell count. 
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Introduction 

Adherence to combination antiretroviral therapy (cART) is needed for HIV treatment success (1, 2). 

Although formerly conducted studies among HIV-infected adults receiving cART in sub-Saharan Africa 

reported a higher degree of adherence than achieved in the developed countries (3-5), sub-optimal 

adherence is still a problem and is independently predictive of detectable viral load (6-8). This problem 

needs to be addressed, as sub-optimal adherence has the potential to facilitate transmission of HIV 

and drug-resistant viruses among the population (8-10). 
 

In most resource-limited settings, routine viral load monitoring is usually unavailable in daily clinical 

care (11, 12). Treating clinicians need to rely on the assessment of medication non-adherence to 

screen patients for treatment failure. Therefore, identifying the predictors of sub-optimal adherence 

would be the initial step to design interventions aiming at reducing non-adherence and preventing the 

subsequent development of detectable viral load.    

 

Previously conducted studies in resource-limited settings investigated the predictors of adherence 

using primarily one method to assess adherence (13, 14). Given the absence of a single “gold 

standard” adherence measure (15, 16), and the wide range of variables that might influence 

adherence (17, 18), it would be commendable to identify the variables associated with sub-optimal 

adherence based on different adherence assessment methods. This could help to comprehensively 

target all relevant factors associated with adherence. 

 

In a previous study, we compared adherence according to self-report, clinician-recorded and 

pharmacy-refill assessment methods among a representative sample of HIV-infected adults who are 

receiving cART in the public ART-program in Addis Ababa (19). The present study was conducted to 

identify factors associated with sub-optimal adherence as assessed with each of these methods. 

 

Methods 

 

Study setting and participants  

This study was conducted between September 2012 and April 2013 in ten randomly selected health-

care facilities located in Addis Ababa, Ethiopia. Selection of the health-care facilities has been 

described in detail previously (20). At the time of the study, HIV-infected adults who fulfilled the 

following WHO criteria were automatically eligible to initiate cART once their readiness for treatment 

was assured: WHO clinical stage IV, irrespective of CD4 cell count; WHO clinical stage III with a CD4 

cell count of ≤350/mm3; or all WHO clinical stages with CD4 cell counts ≤200/mm3 (11). Study 

participants were selected in a two-step procedure using the ART-register as a sampling frame. First, 

we identified the 8,016 treatment naive HIV-infected persons who initiated cART in Addis Ababa 

between May 2009 and April 2012; 558 patients who had been formally transferred-out after initiating 

cART or were aged <18 years were excluded. Second, out of these 7,458 patients, we selected 870 
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using a systematic random sampling procedure. Patients who were still alive, were retained in HIV 

care and were using cART for at least six months were eligible to participate in the present study. 

 
Ethical approval 
The Institutional Review Boards (IRB) of the College of Health Sciences, Addis Ababa University, and 

Millennium Medical College, St. Paul Hospital, approved this study. Also, patients gave informed 

consent to participate in a face-to-face interview, to retrieve drug dispensing information from their 

pharmacy-refill records, and to check their medical files for socio-demographic, clinical and treatment-

related variables. Patient data were abstracted anonymously from medical records using the unique-

ART number or medical record number.  

 

Outcome measures 

 

Dependent variable 

The primary outcome was sub-optimal adherence to cART according to self-report, clinician-recorded 

and pharmacy-refill measurements. We previously found that each of the adherence measures 

described below had a likelihood of more than 80% to discriminate correctly between the HIV-1 

infected patients with a plasma viral load below or above 400 RNA copies/mL (19). 

 

Self-reported adherence 

A self-report adherence question was adopted from the Adult AIDS Clinical Trial Group (AACTG) 

questionnaire (21). Patients were asked how often during the past 4 weeks they took all the ARV 

medications prescribed (from ‘1= none-of the time’ to ‘5= all of the time’). Any self-report of less than 

<all of the time> was considered as sub-optimal. 

 

Clinician-recorded adherence  
Clinician-recorded adherence refers to the routine assessment of patients’ medication taking as Good, 

Fair, or Poor during each scheduled regular follow-up visit to the ART-clinic, usually every one-to-three 

months. It is based on patients’ responses to questions about the number of missed ARV-drug doses 

during the past month and/or the clinicians’ judgment based on missed clinic follow-up visits. Patients 

with at least one clinician-recorded poor adherence in the six most recent follow-up clinic visits were 

considered as having sub-optimal adherence. 

 

Pharmacy-refill adherence 

Refill data over the last six most recent drug dispensings were abstracted from the pharmacy-refill 

card and/or electronic pharmacy-refill record in the ART-pharmacy. The pharmacy-refill adherence in 

each refill period was assessed by calculating the medication possession ratio (MPR) as {[(number of 

pills dispensed at refill / number of pills prescribed per day) / number of days between refills] multiplied 

by hundred} (22). The date of the interview served as the index date.  
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For patients in whom the dates of the ‘pharmacy-refill visit’ were missing but the corresponding ‘clinic 

visit dates’ were available, we looked for the original prescription-refill paper in the ART-pharmacy. 

When this prescription-refill paper was found, we considered the missing refill data due to non-

recording. When the prescription-refill paper was not found, we used the corresponding ‘clinic visit 

date’ to re-calculate the MPR. When the pharmacy-refill/prescription-refill and the corresponding clinic 

visit dates were both missing, we assumed the patient had not collected the drug for this specific refill 

period.  

 

Because most patients were prescribed a triple combination of antiretroviral drugs, we first calculated 

the average MPR for each ARV drug over the five most recent refill periods. When the supply of pills 

was in excess of the period between two refill dates, we carried forward those leftover pills to the next 

refill-period, except when the patient changed his or her regimen. Next, we truncated the MPR of each 

refill-period to 100%. Then, we calculated the average MPR for all the drugs in the regimen combined. 

Because the MPRs for the separate components of the regimen were almost similar to each other 

(data not shown), we decided to use the average MPR for all the drugs in the regimen combined. 

Patients with <95% MPR were considered as having sub-optimal adherence. 

 

Independent variables 

 

Socio-demographic variables   

Age, sex, educational level, marital status, religion, and HIV-status disclosure [yes (to family/friend/ 

neighbor)/no] were collected at the time of the interview. One question from the Adult AIDS Clinical 

Trials Group (AACTG) questionnaire was used to measure the frequency patients had a drink 

containing alcohol in the last 30 days (21). It was scored on a response scale ranging from ‘1=daily’ to 

‘7=never.’  

 

Clinical variables 

Dates of HIV diagnosis, enrolment in HIV care and cART initiation, duration since HIV diagnosis or 

cART initiation at the time of the study, WHO clinical stage, functional status (assessed by the treating 

clinician as working, ambulatory, or bed-ridden), CD4 cell count, hemoglobin level, evidence of 

tuberculosis at or after start cART (yes/no), any fixed-dose combination (FDC) in the regimen (double 

or triple FDC), and type of health-care facility (hospital versus health center) were abstracted from the 

pre-ART/ART register, patient follow-up card, and intake form using a Case Report Form (CRF).  

 

Depressive symptoms 
The Amharic version of the Kessler-6 scale (23), which consists of six questions each containing 5-

point Likert scales (from ‘never=0’ to ‘all the time=4’) was used to assess depressive symptoms. 

Patients with sum scores >12 in the Kessler-6 scale were considered to have depressive symptoms 

(24). The scale yields high content and criterion validity, and is one of the most frequently used scales 

in developing as well as in developed countries.  
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HIV-Stigma 

Stigma was measured with the six item Internalized AIDS-Related Stigma Scale (IA-RSS) which was 

found to yield high levels of reliability and validity in Africa (25-27). A dichotomous response scale was 

used, i.e. ‘agree’ vs ‘disagree’. The scale scores were summed to obtain a composite personalized 

stigma score ranging from 0 to 6, with higher scores indicating more internalized stigma (25).  

 

Social support 

A single item from the AACTG questionnaire was used to measure the patients’ general satisfaction 

with social support (from ‘1=very dissatisfied’ to ‘4=very satisfied’) (21). Responses to this item 

referred to the past month, and a higher score indicates more satisfaction with social support. 

 

General and specific Quality of Life (QoL) 
We used a single item from the WHOQoL-HIVBREF questionnaire (28, 29) to assess the overall QoL 

of the patients. It was scored from “1=very poor” to “5=very good.” Two additional items assessed 

transportation problems and financial constraints using a response scale ranging from “1=not at all” to 

“5= extremely/completely.” Moreover, one question assessed whether respondents and their family 

could obtain sufficiently nutritious food. This item was adopted from a previously conducted study in 

Ethiopia (30). It was scored on a response scale ranging from “1=Not at all” to “4=Very much.” 

Responses to the items referred to the past month, and a higher score indicates a higher value on the 

corresponding item. 

 

Holy Water use  

Previous studies in Addis Ababa reported that some HIV-infected patients renounce cART in favour of 

Holy Water use (31). Therefore, we included a single item about the frequency of Holy Water use as 

part of HIV/AIDS treatment to see if there is a relationship with sub-optimal adherence. It was scored 

on a response scale ranging from “1=all-of the time” to “6=none-of the time.” 

 

Study procedures 

 

Translation and pilot testing of the questions 

Questions about self-reported adherence, HIV-stigma, social-support and Holy Water use were 

translated in to Amharic for this study. They were pilot-tested in 11 HIV-infected patients receiving 

cART in accordance with the European Organization for Research and Treatment of Cancer (EORTC) 

QoL group translation and pilot testing guideline (32). Two items of the stigma scale and one response 

option of the self-reported adherence question needed adaptation. First, the Amharic version of the 

phrase ‘...feel dirty...’ in item two of the stigma scale was frequently reported as upsetting. Therefore, 

we re-phrased it as ‘...as if I felt dirty...,’ which was better accepted. Second, the Amharic version of 

the word ‘worthless’ in item five of the stigma scale was rephrased as ‘having no value’; the latter was 

better understood. Third, the Amharic version of the response option ‘a good bit of the time’ was 

literally translated as ‘tiru lehone gize,’ which did not make sense to many of the patients; the second 
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translation of ‘kegimash belay lehone gize,’ which literally means ‘more than half-of the time’ was 

understood better. 

 

Interviews 

Clinicians or case-managers asked patients to participate following a scheduled regular clinic 

consultation. Patients willing to participate completed the interviewer-administered questions. To 

reduce socially desirable responses, introductory statements that acknowledge the use of Holy Water 

or the difficulties of maintaining optimal adherence were read before the interview began. In addition, 

interviewers were trained to be non-judgmental to responses of non-adherence.  

 

Statistical analyses 

Three separate logistic regression models were fitted for each of the dependent variables: for the self-

report of less than <all of the time>, for the clinician-recorded poor adherence during the six most 

recent clinic visits, and for the refill-adherence level of <95% MPR. Patients’ socio-demographic, 

clinical, and treatment characteristics, depressive symptoms, HIV-stigma, social support, QoL, and 

Holy Water use were the independent variables. 

 

Independent variables associated with sub-optimal adherence were first assessed in a bivariate 

logistic regression analysis. Next, all the independent variables with a p-value of <0.2 were fitted in a 

multivariate logistic regression model. Then, variables with a larger p-value were successively 

removed and kept aside one-by-one in a backward elimination procedure until only variables 

significantly (p < 0.05) associated with sub-optimal adherence or variables that hold potential clinical 

importance were remaining in the final model. During the course of variable elimination, we examined 

whether the primary coefficients for the remaining variables were significantly changed. In addition, 

variables not selected at a previous step, including those kept aside, were added back to the 

multivariate model (one at a time) throughout the model building process. Likelihood ratio tests were 

used to compare between the fit of various models. Data were first entered into EPI-data version 3.1 

and later exported to STATA version 11 for statistical analyses. 

 

Results 

 

Participants 

Of the 870 patients, 101 (11.6%) were lost to follow-up (LTFU) and 70 (8.0%) were dead by the time 

the study was conducted. An additional 34 patients declined participation and one patient had 

‘stopped’ taking ARVs while remaining in clinical care. Therefore, 664 (76.3%) patients who remained 

in HIV-care and were receiving cART were included in the present study. 

 
At enrolment in HIV-care, the median (IQR) CD4 cell count was 152 (82-to-251) cells/µL. Table 1 

describes patients’ characteristics and the regimens used. 
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Table 1. Patients’ socio-demographic, clinical, and treatment characteristics (n=664) 
Patient characteristics Value* 
Age – yearsa, mean (SD) (n=661) 37.6 (9.3) 
Sex – malea,  242  (36.4%)  
Educational levela, (n=661)   

No education 81 (12.3%) 
Primary 210 (31.8%) 
Secondary 271 (41.0%) 
Tertiary 99 (15.0%) 

Marital statusa,    
Never married 115 (17.3%) 
Married or cohabitting 346 (52.1%) 
Divorced or separated 125 (18.8%) 
Widowed 78 (11.7%) 

Religiona,     
Christian 618 (93.1%) 
Muslim/Other 46 (6.9%) 

Functional statusb, (n=654)   
Working 558  (85.3%)  
Ambulatory 79  (12.1%)  
Bed ridden 17  (2.6%)  

WHO clinical stageb,c, (n=661)   
Stages I/II 357 (54.0%) 
Stages III/IV 304 (46.0%) 

Evidence of tuberculosis at or after start cART - yes, (n=653)   119 (18.2%) 
First line ARV drug regimenb,    

TDF-containing 339 (51.1%) 
AZT-containing 266 (40.1%) 
d4T-containing 59 (8.9%) 

First line ARV drug regimenb,    
EFV-based  434 (65.4%) 
NVP-based  230 (34.6%) 

HIV status disclosure - yesb, (n=661) 599 (90.6%) 
CD4 cells/µLb, mean (SD) (n=661) 150  (89.7)  
Months since start cARTa, mean (SD) 26 (10.7) 
Months since start cARTa, median (IQR) 26 (17-35) 
Months since HIV diagnosisb, median (IQR) (n=653) 1 (0-to-8) 
Self-reported alcohol intake in the last 30 daysa  

Daily 2 (0.3%) 
Nearly everyday 6 (0.9%) 
3 to 4 times a week 10 (1.5%) 
Once or twice a week 53 (8.0%) 
2 or 3 times a month 66 (9.9%) 
Once a month 136 (20.5%) 
Never 391 (58.9%) 

*Values are n (%) unless otherwise indicated. a= at the time of the study;    b= at the start of cART;  c= according to the revised 
World Health Organization clinical staging of HIV/AIDS for adults and adolescents (2005) (48); TDF=tenofovir; AZT=zidovudine; 
d4T= stavudine; EFV=efavirenz; NVP=nevirapine; IQR= inter-quartile range; SD=standard deviation. 
 
 
Sub-optimal adherence after cART initiation 
 
Self-reported sub-optimal adherence 
Based on the response of less than <all of the time> to the self-report adherence question, 82 of the 

664 patients (12.3%) were classified as having sub-optimal adherence to cART. 

 
Clinician-recorded sub-optimal adherence  

Looking into individual patients’ follow-up cards, treating clinicians had recorded adherence for 

621(93.5%) of the patients during their most recent clinic follow-up visit. Seven patients had poor 
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adherence recorded in their most recent clinic follow-up visit while 4, 8, 9, 5, and 6 patients had a poor 

adherence record during their 2nd, 3rd, 4th, 5th and 6th most recent follow-up clinic visits, respectively. 

Overall, 27 (4.1%) patients were found to be poorly adherent based on at least one clinician-recorded 

assessment during the six most recent clinic follow-up visits. 
 
Pharmacy-refill sub-optimal adherence 

Medication adherence according to the pharmacy-refill measurement was calculated for 664 patients. 

Initially, refill data were unavailable for 10 patients and 111 patients had no refill data for at least 1 

refill-period. Hence, the median (IQR) refill adherence level was 97% (89% - 99%). After the ‘missed 

pharmacy-refill dates’ were replaced with the corresponding ‘prescription-refill dates’ for these 121 

patients (if available - in total 286 refill periods), the median (IQR) refill adherence level increased to 

98% (94% - 99%). With this estimate, 180 (27.1%) patients were classified as sub-optimally adherent 

using the <95% MPR threshold. For 14 patients, whose ‘prescription-refill paper’ was not found, we 

used the corresponding ‘clinic visit dates’ and re-calculated the MPR; however, this did not change the 

average MPR appreciably (results not shown). Adding left-over pills from the previous refills slightly 

increased the median (IQR) MPR to 98.7% (96%-100%).  

 

Depressive Symptoms, HIV-Stigma, social support, QoL and Holy Water use 

Patients’ responses to questions about depressive symptoms, HIV-stigma, social support, QoL and 

Holy Water use in the past month are described in Table 2. 

 
Factors associated with sub-optimal adherence to cART  

Tables 3, 4 and 5 present the results of the univariate and multivariate logistic regression analyses 

showing the relationship between sub-optimal adherence according to the different assessment 

methods and the independent variables.  

 
Self-report: In the univariate analyses, a higher frequency of drinking alcohol was associated with 

more sub-optimal adherence, while having more satisfaction with social support was associated with 

less sub-optimal adherence. In the multivariate logistic regression model, these factors remained 

significant (Table 3).  

 

Clinician-record: In the univariate analyses, attending follow-up care in a health center was 

significantly associated with a higher likelihood of sub-optimal adherence, while more satisfaction with 

social support was significantly associated with a lower likelihood of sub-optimal adherence. In the 

multivariate analyses, attending follow-up care in a health center and a high level of overall QoL were 

significantly associated with a higher likelihood of having sub-optimal adherence, while more 

satisfaction with social support remained significantly associated with a lower likelihood of having sub-

optimal adherence (Table 4). 

 
Pharmacy-refill: According to the pharmacy-refill adherence measure, younger age, lower 

educational level, attending follow-up care in a health center and receiving d4T-containing cART 
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regimens at the start of cART were significantly associated with a higher likelihood of having <95% 

MPR in the univariate analyses. In the multivariate logistic regression model, younger age, lower 

educational level and lower CD4 cell count at the start of cART were significantly associated with a 

higher likelihood of refill-based sub-optimal adherence (Table 5). 

 

Table 2. Patients’ responses to questions about depressive symptoms, HIV-stigma, social 
support, QoL and Holy Water use (n=664) 
Self-report questions Value* 
Depressive symptomsa, (n=664)   
             Sum score ≤12  565 (85%) 

Sum score >12 99 (15%) 
HIV-stigmaa, mean (SD), (n=656) 3.16 (1.7) 
Satisfaction with social supporta, (n=664)   

Very dissatisfied 127 (19.1%) 
Somewhat dissatisfied 39 (5.9%) 
Somewhat satisfied 203 (30.6%) 
Very satisfied 295 (44.4%) 

Overall  QoLa (n=664)   
Very poor 20 (3.0%) 
Poor 80 (12.1%) 
Neither poor nor good 215 (32.4%) 
Good 200 (30.1%) 
Very Good 149 (22.4%) 

Patients have enough money to meet their needsa (n=657)   
Not at all 178 (27.1%) 
A little 189 (28.8%) 
Moderately 234 (35.6%) 
Mostly 34 (5.2%) 
Completely 22 (3.4%) 

Satisfaction with the transporta (n=662)   
Very Dissatisfied 57 (8.6%) 
Dissatisfied 118 (17.8%) 
Neither Dissatisfied nor Satisfied 259 (39.1%) 
Satisfied 142 (21.5%) 
Very Satisfied 86 (13.0%) 

Extent to which patients and their families obtain sufficient food with nutritional valuea (n=664)   
                Not at all 29 (4.4%) 
                A little 140 (21.1%) 
                Moderately 422 (63.6%) 

Very much 73 (11.0%) 
Frequency of Holy Water usea (n=664)   

All of the time 110 (16.6%) 
Most of the time 67 (10.1%) 
A good bit of the time 27 (4.0%) 
Some of the time 95 (14.3%) 
A little bit of the time 76 (11.5%) 
None of the time 289 (43.5%) 

*Values are n (%) unless otherwise indicated. 
a at the time of the study. 
 



101 
 

 
 

Table 3. Factors associated with sub-optimal adherence according to self-report (n=664) 
 

Patient Characteristics 
No. of patients who 

responded less 
than ‘all of the 

time’ (n=82) 

No. of patients who 
responded ‘all of 

the time’ 
(n=582) 

Univariate 
Analysis  

        
OR (95% CI) 

Multivariate 
Analysis 

           
OR (95% CI) 

Characteristics at the time of study 
Age in years, (n=661)    

≥40 years 26(4.0%) 212(32.1%) 1 1 
<40 years 56(8.5%) 367(55.5%) 1.24(0.75, 2.04) 1.07(0.60, 1.91) 

Sex, (n=664)     
Female 51(7.7%) 371(55.9%) 1 1 
Male 31(4.7%) 211(31.8%) 1.06(0.66, 1.72) 0.85(0.48, 1.47) 

Educational level, (n=661) 
          Primary/Secondary/   
          Tertiary education 

75(11.3%) 505(76.4%) 1 1 

          No education 6(0.90%) 75(11.3%) 0.53(0.23, 1.28)* 0.48(0.19, 1.18) 
Marital status, (n=664) 

Never married 16(2.4%) 99(14.9%) 1 1 
Married or co-habiting 39(5.9%) 307(46.2%) 0.79(0.42, 1.47) 0.73(0.37, 1.43) 
Divorced or separated 21(3.2%) 104(15.7%) 1.25(0.62, 2.53) 1.35(0.63, 2.88) 
Widowed 6(0.9%) 72(10.8%) 0.52(0.19, 1.38) 0.60(0.21, 1.69) 

Religion, (n=664)     
Christian 77(11.6%) 541(81.5%) 1 1 
Muslim/other 5(0.75%) 41(6.2%) 0.86(0.33, 2.23) 1.00(0.34, 2.92) 

Type of health care facility, (n=664) 
Hospital  48(7.2%) 281(42.3%) 1 1 
Health center 34(5.1%) 301(45.3%) 0.66(0.41, 1.06)* 0.75(0.46, 1.23) 

HIV status disclosure, (n=661)     
Yes 77(11.6%) 522(79.0%) 1 1 
No 5(0.76%) 57(8.6%) 0.59(0.23, 1.53) 0.66(0.41, 1.06) 

Months since start cART, (n=664)    
<12 months 8(1.20%) 65(9.8%) 1 1 
≥12 months 74(11.1%) 517(77.9%) 1.16(0.54, 2.52) 1.38(0.59, 3.25) 

Frequency of having a drink 
containing alcohol in the last 30 
days, (n=664) 

    

Never 41(6.2%) 350(52.7%) 1 1 
Once-to-three times a  
month 

24(3.6%) 178(26.8%) 1.15(0.67, 1.97) 1.10(0.64, 1.88) 

         Daily-to-once a week 17(2.6%) 54(8.13%) 2.68(1.43, 5.06)¥ 2.77(1.46, 5.26)¥ 
Depressive symptoms, (n=664)    

Sum scores ≤12  67(10.1%) 498(75.0%) 1 1 
Sum scores >12  15(2.26%) 84(12.6%) 1.33(0.72, 2.43) 1.16(0.59, 2.29) 

Internalized HIV-stigma, (n=664)    
For each 1 point increase --- --- 1.01(0.89, 1.16) 0.97(0.83, 1.14) 

Satisfaction with social support, 
(n=664) 

    

For each 1 point increase --- --- 0.78(0.64, 0.95)‡ 0.76(0.63, 0.93)¥ 
Overall QoL, (n=664)     

For each 1 point increase            --- --- 0.85(0.68, 1.05)* 0.95(0.74, 1.21) 
Extent to which patients and their 
families obtain sufficient food with 
nutritional value (n=664) 

    

For each 1 point increase --- --- 0.85(0.61, 1.18) 0.87(0.57, 1.32) 
Satisfaction with the transport, 
(n=664) 

    

For each 1 point increase --- --- 1.08(0.88, 1.33) 1.07(0.85, 1.34) 
Availability of enough money to 
meet patients’ needs, (n=664) 

    

For each 1 point increase --- --- 0.82(0.65, 1.03)* 0.84(0.66, 1.07) 
Frequency of Holy Water use after 
cART initiation, (n=664) 

    

For each 1 point increase --- --- 1.10(0.97, 1.25) 1.07(0.93, 1.22) 
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Table 3 (continued)     
 

Patient Characteristics 
No. of 

patients who 
responded 

less than ‘all 
of the time’ 

(n=82) 

No. of 
patients who 

responded ‘all 
of the time’ 

(n=582) 

Univariate 
Analysis  

        
OR (95% CI) 

Multivariate 
Analysis 

           
OR (95% CI) 

Characteristics at cART initiation 
Functional status, (n=654) 

Working 70(10.7%) 488(74.6%) 1 1 
Ambulatory 9(1.4%) 70(10.7%) 0.89(0.43, 1.87) 0.79(0.34, 1.82) 
Bed ridden 2(0.3%) 15(2.3%) 0.93(0.21, 4.15) 1.04(0.19, 5.46) 

WHO clinical stagea, (n=661) 
Stages I / II 46(7.0%) 311(47.0%) 1 1 
Stages III / IV 36(5.45%) 268(40.5%) 0.91(0.57, 1.45) 0.81(0.49, 1.34) 

CD4 count (cells/µL), (n=661)     
≥ 200 22(7.6%) 156(59.6%) 1 1 
< 200 60(4.8%) 423(28.0%) 1.00(0.59, 1.69) 1.11(0.63, 1.96) 

Evidence of tuberculosis at or 
after start cART, (n=653) 

    

Yes 16(2.5%) 103(15.8%) 1 1 
No 65(9.95%) 469(71.8%) 0.89(0.49, 1.60) 0.83(0.41, 1.68) 

ART regimen, (n=664)     
TDF containing 39(5.9%) 300(45.2%) 1 1 
AZT containing 34(5.1%) 232(34.9%) 1.12(0.69, 1.84) 1.28(0.76, 2.15) 
d4T containing 9(1.4%) 50(7.5%) 1.38(0.63, 3.03) 1.76(0.77, 4.04) 

Any fixed-dose combination (FDC) 
in the regimen, (n=664) 

    

Triple FDC 58(6.8%) 385 (14.0%) 1 1 
Double FDC 24(20.4%) 197 (58.8%) 0.80(0.48, 1.34) 0.73(0.41, 1.29) 

 

* p-value < 0.2.  
‡ p-value < 0.05. 
¥ p-value < 0.01. 
1 = reference category. 
aaccording to the revised World Health Organization clinical staging of HIV/AIDS for adults and adolescents, 2005 [48].  
d4T=stavudine; AZT=zidovudine; TDF = tenofovir.  
MPR= medication possession ratio; OR=odds ratio; CI=confidence interval. 
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Table 4. Factors associated with clinician-recorded sub-optimal adherence (n=659) 
 
 

Patient Characteristics 

Number of 
patients with at 
least one poor 

clinician-recorded 
adherence 

(n=27) 

Number of 
patients with 
good or fair 

clinician-recorded 
adherence   

(n=632) 

 
Univariate 
Analysis  

        
OR (95% CI) 

 
Multivariate 

Analysis  
          

OR (95% CI) 

Characteristics at the time of the study 
Age in years, (n=656)     

≥40 years 8(1.2%) 229(34.9%) 1 1 
<40 years 19(2.9%) 400(61.0%) 1.35(0.58, 3.15) 1.29(0.51, 3.25) 

Sex, (n=659)     
Female 15(2.3%) 403(61.2%) 1 1 
Male 12(1.8%) 229(34.7%) 1.40(0.64, 3.05) 1.50(0.64, 3.50) 

Educational level, (n=656)     
Primary/ Secondary/  
Tertiary education 

21(3.2%) 555(84.6%) 1 1 

No education 6(0.91%) 74(11.3%) 2.14(0.83, 5.48)* 1.61(0.59, 4.34) 
Marital status, (n=659)     

Never married 5(0.8%) 108(16.4%) 1 1 
Married/co-habiting 12(1.8%) 332(50.4%) 0.78(0.26, 2.26) 1.02(0.29, 3.51) 
Divorced/separated 8(1.2%) 116(17.6%) 1.48(0.47, 4.69) 1.39(0.33, 5.82) 
Widowed 2(0.30%) 76(11.5%) 0.56(0.10, 3.00) 0.81(0.12, 5.42) 

Religion, (n=659)     
Christian 26(3.9%) 587(89.1%) 1 1 
Muslim/other 1(0.15%) 45(6.8%) 0.50(0.06, 3.78) 0.36(0.04, 2.98) 

HIV status disclosure, (n=656)     
Yes 23(3.5%) 571(87.0%) 1 1 
No 3(0.5%) 59(9.0%) 1.26(0.36, 4.33) 0.96(0.47, 1.99) 

Type of health-care facility, 
(n=659) 

    

Hospital 7(1.1) 318(48.3%) 1 1 
Health center 20(3.0%) 314(47.6%) 2.89(1.20, 6.93)‡ 2.90(1.19, 7.04)‡ 

Months since start cART, (n=659)     
<12 months 1(0.2%) 70(10.6%) 1 1 
≥12 months 26(3.9%) 562(85.3%) 3.23(0.43, 24.2) 3.05(0.40, 23.1) 

Frequency of having a drink 
containing alcohol in the last 
30 days, (n=659) 

    

Never 14(2.1%) 375(56.9%) 1 1 
Once to three times a   
month 

11(1.7%) 190(28.8%) 1.55(0.69, 3.48) 1.35(0.55, 3.31) 

Daily to once a week 2(0.30%) 67(10.2%) 0.79(0.17, 3.59) 0.32(0.03, 2.83) 
Depressive symptoms, (n=659)     

Sum scores ≤12 22(3.46%) 539(81.6%) 1 1 
Sum scores >12 5(1.20%) 93(13.7%) 1.31(0.48, 3.56) 1.29(0.38, 4.34) 

Internalized HIV-stigma, (n=651)     
For each 1 point increase --- --- 1.12(0.89, 1.41) 1.09(0.85, 1.41) 

Satisfaction with social support, 
(n=659) 

    

For each 1 point increase --- --- 0.70(0.51, 0.95)‡ 0.62(0.45, 0.86)¥ 
Overall QoL, (n=659)     

For each 1 point increase --- --- 1.48(0.99, 2.21)* 1.59(1.06, 2.40)‡ 
Satisfaction with the transport, 
(n=657) 

    

For each 1 point increase --- --- 0.93(0.65, 1.31) 1.01(0.67, 1.52) 
Availability of enough money to meet 
patients’ needs, (n=652) 

    

For each 1 point increase --- --- 0.93(0.64, 1.37) 0.99(0.57, 1.72) 
Extent to which patients and their 
families obtain sufficient food with 
nutritional value (n=659) 

    

For each 1 point increase --- --- 0.86(0.49, 1.49) 0.98(0.51, 1.90) 
Frequency of Holy Water use 
after cART initiation, (n=659) 

    

For each 1 point increase --- --- 0.92(0.76, 1.12) 0.97(0.77, 1.22) 
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Table 4 (continued)     
 
 

Patient Characteristics 

Number of 
patients with at 
least one poor 

clinician-recorded 
adherence 

(n=27) 

Number of 
patients with 
good or fair 

clinician-
recorded 

adherence   
(n=632) 

 
Univariate 
Analysis  

        
OR (95% CI) 

 
Multivariate 

Analysis  
          

OR (95% CI) 

Characteristics at cART initiation    

Functional status, (n=649)     
Working 24(3.7%) 531(81.8%) 1 1 
Ambulatory 1(0.15%) 76(11.7%) 0.29(0.03, 2.18) 0.38(0.04, 2.93) 
Bed-ridden 1(0.15%) 16(2.5%) 1.38(0.17, 10.8) 2.76(0.32, 23.5) 

WHO clinical stagea, (n=656)     
Stages I / II 16(2.43%) 339(51.7%) 1 1 
Stages III / IV 11(1.67%) 290(44.2%) 0.80(0.36, 1.75) 0.93(0.34, 2.54) 

CD4 count (cells/µL), (n=656)     
≥ 200 5(0.76%) 172(26.2%) 1 1 
< 200 22(3.35%) 457(69.7%) 1.65(0.61, 4.44) 1.19(0.41, 3.45) 

Evidence of tuberculosis at or 
after start cART, (n=648) 

    

Yes 7(1.1%) 110(17.0%) 1 1 
No 20(3.1%) 511(78.8%) 0.61(0.25, 1.49) 0.77(0.27, 2.19) 

ARV drug regimen, (n=659)     
TDF containing 11(1.7%) 324(49.1%) 1 1 
AZT containing 11(1.7%) 254(38.5%) 1.27(0.54, 2.98) 0.99(0.37, 2.65) 
d4T containing 5(0.8%) 54(8.2%) 2.72(0.91, 8.15)* 2.30(0.59, 8.91) 

Any fixed-dose combination 
(FDC) in the regimen, (n=659) 

    

Double FDC 16(3.2%) 425(75.8%) 1 1 
Triple FDC 11(0.9%) 207(20.1%) 1.41(0.64, 3.09) 1.32(0.57, 3.05) 

 
* p-value < 0.2.  
‡ p-value < 0.05. 
¥ p-value < 0.01. 
1 = reference category. 
aaccording to the revised World Health Organization clinical staging of HIV/AIDS for adults and adolescents, 2005 [48].  
d4T=stavudine; AZT=zidovudine; TDF = tenofovir.  
MPR= medication possession ratio; OR=odds ratio; CI=confidence interval. 
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Table 5. Factors associated with sub-optimal adherence (<95% MPR) as measured by the 
pharmacy-refill (n=664) 

 
Patient Characteristics 

Number of 
patients with 
<95% MPR  

(n=180) 

Number of 
patients with 
≥95% MPR 

(n=484) 

Univariate 
Analysis         

 
OR (95% CI) 

Multivariate 
Analysis           

 
OR (95% CI) 

Characteristics at the time of the study 
Age in years, (n=661)     

≥40 years 52(7.9%) 186(28.1%) 1 1 
<40 years 127(19.2%) 296(44.8%) 1.53(1.05, 2.22)‡ 1.52(1.04, 2.23)‡ 

Sex, (n=664)     
Female 114(17.2%) 308(46.4%) 1 1 
Male 66(9.9%) 176(26.5%) 1.01(0.71, 1.44) 1.29(0.86, 1.93) 

Educational level, (n=661)     
Secondary/ Tertiary  
education 

86(13.0%) 284(43.0%) 1 1 

No/Primary education 93(14.1%) 198(30.0%) 1.55(1.09, 2.18)‡ 1.49(1.02, 2.16)‡ 
Marital status, (n=664)     

Never married 37(5.6%) 78(11.7%) 1 1 
Married or co-habiting 85(12.8%) 261(39.3%) 0.68(0.43, 1.08)* 0.73(0.45, 1.19) 
Divorced or separated 41(6.2%) 84(12.7%) 1.02(0.59, 1.76) 1.00(0.54, 1.82) 
Widowed 17(2.6%) 61(9.2%) 0.58(0.30, 1.14)* 0.63(0.30, 1.32) 

Religion, (n=664)     
Christian 171(25.8%) 447(67.3%) 1 1 
Muslim/other 9(1.4%) 37(5.6%) 0.63(0.30, 1.64) 0.59(0.27, 1.28) 

HIV status disclosure, (n=661)     
Yes 163(24.7%) 436(66.0%) 1 1 
No 17(2.6%) 45(6.80%) 1.01(0.56, 1.81) 0.88(0.63, 1.22) 

Frequency of having a drink 
containing alcoholin the last 30 
days, (n=664) 

    

Never 111(11.3%) 280(47.6%) 1 1 
Once-to-three times a  
month 

48(5.6%) 154(24.8%) 0.78(0.53, 1.16) 0.77(0.52, 1.16) 

Daily-to-once a week 21(2.1%) 50(8.6%) 1.05(0.60, 1.84) 1.13(0.64, 2.00) 
Type of health care facility, (n=664)     

Hospital 74(11.1%) 255(38.4%) 1 1 
Health center 106(16.0%) 229(34.5%) 1.59(1.12, 2.25)¥ 1.40(0.97, 2.03) 

Months since start cART, (n=664)     
<12 months 13(2.0%) 60(9.0%) 1 1 
≥12 months 167(25.2%) 424(63.9%) 1.81(0.97, 3.39)* 1.79(0.95, 3.36) 

Depressive symptoms, (n=664)     
Sum scores ≤12 150(22.6%) 415(62.5%) 1 1 
Sum scores >12 30(4.5%) 69(10.4%) 1.20(0.75, 1.91) 1.20(0.71, 2.05) 

Internalized HIV-stigma, (n=664)     
For each 1 point increase --- --- 1.04(0.94, 1.15) 1.01(0.90, 1.14) 

Satisfaction with social support, 
(n=664) 

    

For each 1 point increase --- --- 0.96(0.83, 1.12) 0.94(0.80, 1.10) 
Overall QoL, (n=664)     

For each 1 point increase --- --- 1.06(0.90, 1.24) 1.07(0.89, 1.27) 
Extent to which patients and their 
families obtain sufficient food with 
nutritional value (n=664) 

    

For each 1 point increase --- --- 0.99(0.77, 1.28) 1.03(0.76, 1.40) 
Satisfaction with the transport, 
(n=664) 

    

For each 1 point increase --- --- 1.08(0.92, 1.26) 1.10(0.94, 1.30) 
Availability of enough money to 
meet patients’ needs, (n=664) 

    

For each 1 point increase --- --- 0.97(0.82, 1.15) 0.99(0.79, 1.24) 
Frequency of Holy Water use 
after cART initiation, (n=664) 

    

For each 1 point increase --- --- 0.98(0.91, 1.08) 1.03(0.93, 1.14) 
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Table 5 (continued)     
 

Patient Characteristics 
Number of 

patients with 
<95% MPR  

(n=180) 

Number of 
patients with 
≥95% MPR 

(n=484) 

Univariate 
Analysis         

 
OR (95% CI) 

Multivariate 
Analysis           

 
OR (95% CI) 

Characteristics at cART initiation    
Functional status, (n=654)     

Working 146(22.3%) 412(63.0%) 1 1 
Ambulatory 24(3.7%) 55(8.4%) 1.23(0.73, 2.06) 1.24(0.69, 2.24) 
Bed ridden 3(0.45%) 14(2.1%) 0.60(0.17, 2.13) 0.85(0.21, 3.36) 

WHO clinical stagea, (n=661)     
Stages I / II 96(14.5%) 261(39.5%) 1 1 
Stages III / IV 81(12.3%) 223(33.7%) 0.98(0.69, 1.39) 0.92(0.63, 1.35) 

CD4 count (cells/µL), (n=661)     
≥ 100 110(16.6%) 334(50.5%) 1 1 
< 100 69(10.4%) 148(22.4%) 1.41(0.98, 2.02)* 1.46(1.01, 2.11)‡ 

Evidence of tuberculosis at or 
after start cART, (n=653)   

    

Yes 36(5.5%) 83(12.7%) 1 1 
No 142(21.7%) 392(60.0%) 0.83(0.54, 1.29) 1.05(0.60, 1.84) 

ARV drug regimen, (n=664)     
TDF containing 79(11.9%) 260(39.2%) 1 1 
AZT containing 80(12.0%) 186(28.0%) 1.41(0.98, 2.03)* 1.26(0.86, 1.84) 
d4T containing 21(3.2%) 38(5.72%) 1.81(1.00, 3.27)‡ 1.56(0.84, 2.90) 

Any fixed-dose combination (FDC) 
in the regimen, (n=664) 

    

Triple FDC 115(17.3%) 328(49.4%) 1 1 
Double FDC 65(9.8%) 156(23.5%) 0.93(0.61, 1.42) 0.70(0.43, 1.14) 

 
* p-value < 0.2.  
‡ p-value < 0.05. 
¥ p-value < 0.01. 
1 = reference category. 
aaccording to the revised World Health Organization clinical staging of HIV/AIDS for adults and adolescents, 2005 [48].  
d4T=stavudine; AZT=zidovudine; TDF = tenofovir.  
MPR= medication possession ratio; OR=odds ratio; CI=confidence interval. 
 
 
Discussion 

In this study, we investigated sub-optimal adherence using different adherence assessment methods 

among HIV-infected adults receiving cART in Addis Ababa. Despite an overall high degree of 

adherence to cART, i.e., 98% (IQR, 94%-99%), sub-optimal adherence as measured with self-report, 

clinician-record and pharmacy-refill occurred in up to a quarter of the patients. We previously reported 

that non-adherence according to these adherence assessment methods was significantly predictive of 

having detectable viremia (19). The present findings suggest that ART-programs in similar settings 

should not be lenient with the high level of adherence they may find in reports or published articles (3-

5, 33). Instead, interventions aimed at maintaining high adherence levels and/or avoiding sub-optimal 

adherence are needed to prevent the subsequent development of virological treatment failure.   
 
The degree of sub-optimal adherence appeared lower when based on the clinician-recorded 

adherence measure. One possible explanation is that clinicians may not have always recorded 

adherence, as patients’ follow-up cards are sometimes missing temporarily, especially in high patient 

load health-care facilities and during busy clinic days. Moreover, clinicians might not always be 

accurate to assessing and predicting their patients’ medication taking behavior (34-36). Each sub-

optimal adherence measurement was significantly associated with a unique set of independent 
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variables. The only exception was that more satisfaction with social support was associated with a 

lower likelihood of sub-optimal adherence as measured with both the self-report and clinician-recorded 

measures. Our study results suggest that ART-programs should consider using various adherence 

assessment methods to explore factors potentially predictive of sub-optimal adherence at different 

levels, and from a different perspective.  

 
The finding that more satisfaction with social support was significantly associated with a lower 

likelihood of having sub-optimal adherence (based on self-report and clinician-recorded adherence) is 

in line with several other studies (13, 17, 18). Drinking alcohol was significantly associated with sub-

optimal adherence according to self-report. This is in agreement with previous study findings in both 

resource-limited and resource-rich settings (37, 38), and it might be related to forgetfulness to take 

ARV drugs on time or inability to strictly follow the refill appointment schedules as a result of drinking. 

Therefore, interventions aimed at tackling sub-optimal adherence should consider improving social 

support and limiting alcohol intake as potential program targets.  

 
Another important finding is that younger age was significantly associated with sub-optimal adherence 

based on the pharmacy-refill measure. These same patients were previously found to have a 

significantly higher likelihood of having a detectable viral load (20). Several other studies have also 

reported that younger patients have lower adherence levels compared to older patients (39-41). 

Therefore, a well-designed and more comprehensive package of services is needed, specifically for 

young people, to reduce HIV infection, to promote testing for HIV, to enroll patients in  HIV care 

immediately after being tested positive, to improve treatment adherence and retention in care, and 

finally to prevent detectable viral load. 

 
Lower CD4 cell count at start of cART was significantly associated with more sub-optimal adherence 

based on pharmacy-refill counts. This finding is in line with some other studies (42, 43). Patients with a 

lower educational level had a higher likelihood of sub-optimal refill-based adherence (44). This might 

be related to poor understanding of taking the complex cART regimens or not following the scheduled 

appointments strictly (45). Therefore, these patients should be prioritized for targeted adherence 

support and close monitoring. The finding that a high level of QoL was associated with more clinician-

recorded sub-optimal adherence was unexpected. This might be related to patients’ reluctance to 

strictly attend their clinic appointments once their QoL improves and they start feeling healthy (46). 

Another explanation might be that patients who have a better QoL may also have a better relationship 

with their clinician, e.g., have more trust, and are therefore more likely to disclose non-adherence (18, 

47). However, cautious interpretation is required because of the different time frame both variables 

were referring to. While the self-reported QoL referred to the past month, the clinician-recorded 

adherence referred to the past six clinic visits (i.e., about 6 to 18 months on average).  

 
Our study has several strengths. First, the large sample size and the random selection of patients 

render our conclusions representative for all HIV-infected adults receiving cART in Addis Ababa. 

Second, we assessed sub-optimal adherence based on data from multiple sources, i.e. patients 

themselves, patient follow-up cards, prescription-refill papers, manually-recorded pharmacy-refill cards 
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and electronic refill data-bases, making our data set more reliable and the study results more credible. 

Third, the involvement of second year masters students receiving specific training for this study helped 

to collect high quality data. 

 
However, results from our study should be interpreted cautiously. First, the time frame for most of the 

psychosocial variables and the primary outcome variables was not the same. This may have affected 

the results. Second, unmeasured confounders, such as patient-clinician interaction, cannot be ruled 

out. Third, there were missing data for clinician-recorded adherence. 

 
To conclude, our study results indicated that sub-optimal adherence was present in up to a quarter of 

the patients despite a high degree of adherence according to self-report, clinician-recorded and 

pharmacy-refill assessment methods. Younger age, lower educational level, and lower CD4 cell count 

at start of cART were associated with sub-optimal adherence, which is also consistent with our 

previous study result that these variables were significantly associated with a detectable viral load. 

More satisfaction with social support, however, was associated with less sub-optimal adherence. 

Therefore, interventions aimed at improving adherence should focus on improving satisfaction with 

social support, and on younger patients, patients with lower educational level, and those who initiated 

cART at a lower CD4 cell count.   

 

 

 

 

 

 
 



109 
 

 
 

Acknowledgement 

We would like to thank the patients, ART-clinic, ART-pharmacy, and Laboratory staff in all the 

participating health-care facilities who took part in the study. This work was supported by the 

Netherlands Universities’ Foundation for International Cooperation [grant number CF7455/2011] and 

by the HIV Research Trust [grant number HIVRT13-049]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



110 
 

References 
1. Paterson DL, Swindells S, Mohr J, Brester M, Vergis EN, Squier C, et al. Adherence to protease 

inhibitor therapy and outcomes in patients with HIV infection. Ann Intern Med 2000; 133(1): 21-30. 

2. Friedland GH, Williams A. Attaining higher goals in HIV treatment: the central importance of 

adherence. AIDS. 1999; 13(Suppl.1): S61-S72. 

3. Mills EJ, Nachega JB, Buchan I, Orbinski J, Attaran A, Singh S, et al. Adherence to Antiretroviral 

Therapy in Sub-Saharan Africa and North America: A Meta-analysis. JAMA. 2006; 296: 679-90. 

4. Nieuwkerk PT, Sprangers MA, Burger DM, Hoetelmans RM, Hugen PW, Danner SA, et al. 

ATHENA Project. Limited patient adherence to highly active anti-retroviral therapy for HIV-1 

infection in an observational cohort study. Arch Intern Med. 2001; 161: 1962-68. 

5. Oyugi JH, Byakika-Tusiime J, Charlebois ED, Kityo C, Mugerwa R, Mugyenyi P, et al. Multiple 

Validated Measures of Adherence Indicate High Levels of Adherence to Generic HIV Antiretroviral 

Therapy in a Resource-Limited Setting. J Acquir Immune Defic Syndr. 2004; 36: 1100-02. 

6. Denison JA, Koole O, Tsui S, Menten J, Torpey K, van Praag E, et al. Incomplete adherence 

among treatment-experienced adults on antiretroviral therapy in Tanzania, Uganda and Zambia. 

AIDS. 2015; 29(3): 361-371. 

7. Bangsberg DR. Preventing HIV Antiretroviral Resistance through Better Monitoring of Treatment 

Adherence. J Infect Dis. 2008; 197(3): S272-S278. 

8. Bangsberg DR, Hecht FM, Charlebois ED, et al. Adherence to protease inhibitors, HIV-1 viral load, 

and development of drug resistance in an indigent population. AIDS. 2000; 14; 357-66. 

9. Wainberg MA, Friedland G. Public health implications of antiretroviral therapy and HIV drug 

resistance. JAMA. 1998; 279: 1977-83. 

10. Graham SM, Masese L, Gitau R, Jalalian-Lechak Z, Richardson BA, Peshu N, et al. Antiretroviral 

Adherence and Development of Drug Resistance Are the Strongest Predictors of Genital HIV-1 

Shedding among Women Initiating Treatment. J Infect Dis. 2010; 202(10): 1538-42. 

11. Ministry of Health (MOH)/HIV Prevention and Control Office (HAPCO) [Ethiopia]. Guidelines for 

the management of opportunistic infections and anti-retroviral treatment in adolescents and adults 

in Ethiopia. 2007. Addis Ababa, Ethiopia. 

12. WHO. Consolidated guidelines on the use of antiretroviral drugs for treating and preventing HIV 

infection: recommendations for a public health approach. June 2013. Accessed on December 20, 

2015 at: http://www.who.int/hiv/pub/guidelines/arv2013/en/ 

13.  Amberbir A, Woldemichael K, Getachew S, Girma B, and Deribe K. Predictors of adherence to 

antiretroviral therapy among HIV-infected persons: a prospective study in Southwest Ethiopia. 

BMC Public Health. 2008; 8: 265. 

14. Wakibi SN, Ng'ang'a ZW, Mbugua GG. Factors associated with non-adherence to highly active 

antiretroviral therapy in Nairobi, Kenya. AIDS Res Ther. 2011; 8: 43.  

15. Chesney MA. The Elusive Gold Standard: Future Perspectives for HIV Adherence Assessment 

and Intervention. J Acquir Immune Defic Syndr 2006; 43: S149-S155. 

16. Berg KM, Arnsten JH. Practical and conceptual challenges in measuring antiretroviral adherence. 

J Acquir Immune Defic Syndr. 2006; 43(1): S79-S87. 



111 
 

 
 

17. Ammassari A, Trotta MP, Murri R, Castelli F, Narciso P, Noto P, et al. Correlates and Predictors of 

Adherence to Highly Active Antiretroviral Therapy: Overview of Published Literature. J Acquir 

Immune Defic Syndr. 2002; 31: S123-S127. 

18. Langebeek N, Gisolf EH, Reiss P, Vervoort SC, Hafsteinsdottir TB, Richter C, et al. Predictors and 

correlates of adherence to combination antiretroviral therapy (ART) for chronic HIV infection: a 

meta-analysis. BMC Medicine. 2014, 12: 142. 

19. Mekuria LA, Prins JM, Yalew AW, Sprangers MAG, Nieuwkerk PT. Which adherence measure -- 

self-report, clinician-recorded or pharmacy-refill -- is best able to predict detectable viral load in a 

public ART-program where routine plasma viral load monitoring is unavailable? [Submitted] 

20. Mekuria LA, Nieuwkerk PT, Yalew AW, Sprangers MAG, Prins JM. High level of virological 

suppression among HIV-infected adults receiving combination anti-retroviral therapy in Addis 

Ababa, Ethiopia. Antivir Ther. 2016 Jan 6. doi:10.3851/IMP3020. [Epub ahead of print] 

21. Chesney MA, Ickovics JR, Chambers DB, Gifford AL, Neidig J, Zwickl B, et al. Self-reported 

adherence to antiretroviral medications among participants in HIV clinical trials: the AACTG 

adherence instruments. Patient Care Committee & Adherence Working Group of the Outcomes 

Committee of the Adult AIDS Clinical Trials Group (AACTG). AIDS Care. 2000; 12(3): 255-66. 

22. de Boer IM, Prins JM, Sprangers MAG, Nieuwkerk PT. Using different calculations of pharmacy 

refill adherence to predict virological failure among HIV-infected patients. J Acquir Immune Defic 

Syndr. 2010; 55: 635-40. 

23. Tesfaye M, Hanlon C, Wondimagegn D,  et al. Detecting postnatal common mental disorders in 

Addis Ababa, Ethiopia: Validation of the Edinburgh Postnatal Depression Scale and Kessler 

Scales. J Affect Disord. 2010; 122: 102-108. 

24. Kessler RC, Green JG, Gruber MJ, Sampson NA, Bromet E, Cuitan M, et al. Screening for serious 

mental illness in the general population with the K6 screening scale: Results from the WHO World 

Mental Health (WMH) survey initiative. Int J Methods Psychiatr Res. 2010; 19(1): 4-22.  

25. Kalichman SC, Simbayib LC, Cloete A, Mthembu PP, Mkhonta RN, and Ginindza T. Measuring 

AIDS stigmas in people living with HIV/AIDS: The Internalized AIDS-Related Stigma Scale. AIDS 

Care. 2009; 21(1): 87-93. 

26. Kalichman SC, Simbayi LC, Jooste S, Toefy Y, Cain D, Cherry C, et al. Development of a brief 

scale to measure AIDS-related stigma in South Africa. AIDS Behav. 2005; 9(2): 135-43. 

27.  Tsai AC, Weiser SD, Steward WT, Mukiibi NFB, Kawuma A, Kembabazi A, et al. Evidence for the 

reliability and validity of the internalized AIDS-related stigma scale in rural Uganda. AIDS Behav. 

2013; 17: 427-33. 

28. O’Connell KA and Skevington SM. An international quality of life instrument to assess wellbeing in 

adults who are HIV-positive: A short form of the WHOQOLHIV (31 items). AIDS Behav. 2012; 16: 

452-60. 

29. Deribew A, Tesfaye M, Hailemichael Y, Negussu N, Daba S, Wogi A, et al. Tuberculosis and HIV 

co-infection: Its impact on quality of life. Health and Quality of Life Outcomes. 2009; 7(1): 105. 

30. Olsen M, Jensen NK, Tesfaye M, and Holm L. Conceptual equivalence of WHOQOL-HIV among 

people living with HIV in Ethiopia. Quality of Life Research. 2013; 22: 361-67. 



112 
 

31. Berhanu Z. Holy Water as an intervention for HIV/AIDS in Ethiopia. J HIV/AIDS Soc Serv. 2010;9 

(3):240–60. 

32. Cull A, Sprangers MAG, Bjordal K, Aaronson N, West K, Botttomley A. (2002). EORTC quality of 

life group translation procedure. (2nd ed.). Brussels: EORTC. ISBN-2-930064-28-5. 

33. Gill CJ, Hamer DH, Simon JL, Thea DM and Sabin LL. No room for complacency about adherence 

to antiretroviral therapy in sub-Saharan Africa. AIDS. 2005; 19: 1243-49. 

34. Gross R, Bilker WB, Friedman HM, Coyne JC, Strom BL. Provider inaccuracy in assessing 

adherence and outcomes with newly initiated antiretroviral therapy. AIDS. 2002; 16(13): 1835-37. 

35. Miller LG, Liu H, Hays RD, Golin CE, Beck CK, Asch SM, et al. How well do clinicians estimate 

patients’ adherence to combination antiretroviral therapy? J Gen Intern Med. 2002; 17: 1-11. 

36. Bangsberg DR, Hecht FM, Clague H, Charlebois ED, Ciccarone D, Chesney M, et al. Provider 

assessment of adherence to HIV antiretroviral therapy. J Acquir Immune Defic Syndr. 2001; 26(5): 

435-42. 

37. Medley A, Seth P, Pathak S, Howard AA, DeLuca N, Matiko E, et al. Alcohol use and its 

association with HIV risk behaviours among a cohort of patients attending HIV clinical care in 

Tanzania, Kenya, and Namibia. AIDS care. 2014; 26(10): 1288-97. 

38. Conen A, Fehr J, Glass TR, Furrer H, Weber R, Vernazza P, et al. Self-reported alcohol 

consumption and its association with adherence and outcome of antiretroviral therapy in the Swiss 

HIV Cohort Study. Antivir Ther. 2009; 14(3): 349-57. 

39. Auld AF, Agolory SG, Shiraishi RW, et al. Antiretroviral therapy enrollment characteristics and 

outcomes among HIV-infected adolescents and young adults compared with older adults - seven 

African countries, 2004-2013. MMWR Morb Mortal Wkly Rep. 2014; 63(47): 1097-1103. 

40. Hadland SE, Milloy MJ, Kerr T, et al. Young age predicts poor antiretroviral adherence and viral 

load suppression among injection drug users. AIDS Patient Care and STDs. 2012; 26(5): 274-80. 

41. Nachega JB, Hislop M, Nguyen H, et al. Antiretroviral therapy adherence, virologic and 

immunologic outcomes in adolescents compared with adults in Southern Africa. J Acquir Immune 

Defic Syndr. 2009; 51(1): 65-71. 

42. Bitew BD, Berhane Y, Getahun EA, Abyu DM. Determinants of Non-adherence to antiretroviral 

therapy among HIV-infected adults in Arba Minch General Hospital, Gamo Gofa Zone, Southern 

Ethiopia: a case-control study. American Journal of Health Research. 2014;2(5):234-40. 

43. Seguy N, Diaz T, Campos DP, Veloso VG, Grinsztejin B, Teixeira L, et al. Evaluation of the 

consistency of refills for antiretroviral medications in two hospitals in the state of Rio de Janeiro, 

Brazil. AIDS care. 2007;19(5):617-25. 

44. Iliyasu Z, Kabir M, Abubakar IS, Babashani M, Zubair ZA. Compliance to antiretroviral therapy 

among AIDS patients in Aminu Kano Teaching Hospital, Kano, Nigeria. Niger J Med. 2005; 14: 

290-4. 

45. Tymejczyk O, Hoffman S, Kulkarni SG, Gadisa T, Lahuerta M, Remien RH, et al. HIV Care and 

Treatment Beliefs among Patients Initiating Antiretroviral Treatment (ART) in Oromia, Ethiopia. 

AIDS Behav. 2015. DOI 10.1007/s10461-015-1184-x. 



113 
 

 
 

46. Assefa Y, van Damme W, Mariam DH, Kloos H. Toward universal access to HIV counseling and 

testing and antiretroviral treatment in Ethiopia: looking beyond HIV testing and ART initiation. 

AIDS Patient Care STDs. 2010;24(8):521-525. 

47. Hillen MA, de Haes HCJM and Smets EMA. Cancer patients’ trust in their physician-a review. 

Psycho-Oncology. 2011; 20: 227-241. 

48. WHO. (2005). Treat 3 million by 2005: Interim WHO clinical staging of HIV/AIDS and HIV/AIDS 

case definitions for surveillance, African Region. Geneva. Retrieved on May 12, 2015 from 

http://www.who.int/hiv/pub/guidelines/clinicalstaging.pdf. 

 

 

 

 

 
 

  



114 
 

 

 

 

  



115 
 

 
 

 
 
 
 

Chapter 6 

Health related quality of life of HIV-infected 
adults receiving combination antiretroviral 

therapy in Addis Ababa 

Legese A Mekuria, Jan M Prins, Alemayehu W Yalew, Mirjam AG Sprangers, Pythia T Nieuwkerk 

AIDS Care. 2015;27(8):934-945 



116 
 

Abstract 
Health related quality of life (HRQoL) is an important outcome measure among HIV-infected patients 

receiving combination antiretroviral therapy (cART), but has not been studied extensively in resource-

limited settings. Insight in the predictors or correlates of poor HRQoL may be helpful to identify 

patients most in need of additional support and to design appropriate interventions. A cross-sectional 

study was conducted between September 2012 and April 2013 in ten health-care facilities in Addis 

Ababa, Ethiopia. Patients who were at least 6 months on cART were randomly selected and individual 

patient data were retrieved from medical records. HRQoL was measured by the WHOQoL-HIVBREF, 

depressive-symptoms by the Kessler-6 scale, and stigma by the Kalichman internalized AIDS-related 

stigma scale. Multivariate linear regression analysis was carried-out to examine associations between 

HRQoL and the other variables. A total of 664 patients (response-rate 95%) participated in the study. 
A higher level of depressive-symptoms was most strongly and consistently associated with a lower 

HRQoL, both in terms of the magnitude of the relationship and in the number of HRQoL domains 

associated with it. Also, a higher level of HIV-stigma was associated with a lower HRQoL except for 

the physical domain, while obtaining sufficient nutritious food and job opportunity were associated with 

a better HRQoL except for the spiritual and social domains, respectively. Demographics, clinical and 

treatment characteristics yielded few significant associations with HRQoL. Our study findings suggest 

that interventions to improve HRQoL should focus on reducing depressive-symptoms and HIV-stigma, 

and on enhancing food security and job opportunity. 
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Introduction 

IV/AIDS-related morbidity and mortality have declined significantly in Ethiopia primarily due to wide-

spread access to combination anti-retroviral therapy (cART) since 2005 (Reniers, Araya & Davey 

2009). In Addis Ababa, where the adult HIV-prevalence is nearly four-fold higher compared to the 

national average (Federal Democratic Republic of Ethiopia, Ministry of Health (FMOH) 2007a), about 

62,478 patients have initiated cART as of February 2010 (FMOH 2010). Initiation of cART has enabled 

HIV-infected persons to live increasingly longer (Lima et al., 2007). HIV/AIDS has thus been 

transformed from a fatal infection to a chronic, incurable but manageable disease. 

 

Given HIV-infection’s chronic nature, health-related quality of life (HRQoL) has become an important 

outcome measure and its enhancement is one of the primary goals of cART (FMOH 2007b; Wu 2000). 

According to the World Health Organization (WHO), HRQoL refers to ‘individuals' perceptions of their 

position in life in the context of the culture and value systems in which they live and in relation to their 

goals, expectations, standards and concerns’ (The WHOQOL group 1995). HIV/AIDS and its 

treatment may affect many, if not all, of the HRQoL domains (Liu et al., 2006). Patients need to adhere 

to a lifelong treatment that may induce side effects, requires life-style changes, and thereby affects 

their ability to carry-out activities of daily living (Burgoyne & Tan 2008). Moreover, HIV-infected people 

may experience stigma and depressive-symptoms, and may receive inadequate social-support 

(Simbayi et al., 2007; Herrmann et al., 2013). All these problems can exert additional burden on 

patients’ physical and psycho-social wellbeing, and daily functioning. 

 

Although improving HRQoL is acknowledged as one of the primary goals of cART (FMOH 2007b), it 

has not received adequate attention in several resource-limited settings, including in Ethiopia. 

Therefore, the present study aimed to investigate the level of HRQoL and its predictors/or correlates 

among HIV-infected adults who had received at least 6 months of cART. 

 

Method  
 
Setting and study participants 

This study was conducted between September 2012 and April 2013 in ten randomly selected health-

care facilities that started providing adult cART service as of January 2009 or before in Addis Ababa, 

Ethiopia. At the time of the study, HIV-infected adults fulfilling the following WHO-criteria were 

automatically eligible to initiate cART: WHO clinical stage-IV, irrespective of CD4-cell count; WHO 

clinical stage-III with a CD4-cell count of ≤350/mm3; all WHO clinical stages if CD4-cell counts 

≤200/mm3 (FMOH 2007b). Patients were selected in a two-step procedure using the national ART-

register as a sampling frame. First, we selected 8,016 treatment-naïve patients who initiated cART 

between May  2009 and April 2012; 558 patients, who had been formally transferred-out after initiating 

cART or aged <18 years, were excluded. Second, out of the 7,458 patients, we selected 870 using a 

systematic random sampling procedure. Finally, 698 patients, who were still alive and receiving cART 

for at least six months, were eligible to participate in a face-to-face interview. 
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Ethical approval 

The Institutional Review Boards (IRB) at College of Health Sciences, Addis Ababa University and 

Millennium Medical College, St. Paul Hospital provided ethical clearance. Patients gave informed 

consent to retrieve information anonymously from their medical records using the unique-ART number.  

Dependent variable 
HRQoL was measured by the Amharic version of the WHOQoL-HIVBREF questionnaire (Deribew et 

al. 2009). It consists of 31 items, which are combined to form six HRQoL domains including physical (4 

items), psychological (5 items), social (4 items), environmental (8 items), level-of-independence (4 

items), and spiritual domains (4 items). Two individual items measure general QoL and overall 

perception of health (O’Connell & Skevington 2012). Responses to the items referred to the past 4-

weeks, and were scored from 1-to-5. Domain scores, ranging from 4-to-20, were calculated by 

multiplying the average scores for all items in the domain by 4 (WHO 1998). After rescaling negative 

items, a higher score indicates a better HRQoL on the corresponding domain. 

Independent variables 
 
Depressive-symptoms 

Depressive-symptoms were assessed by the Amharic version of the Kessler-6 scale, which consists of 

six questions each containing 5-point Likert scales (from ‘never=0’-to-‘all the time=4’). The scale yields 

high content and criterion validity, and higher scores indicate more depressive-symptoms. It is one of 

the most frequently used scales in developing and developed countries (Tesfaye, Hanlon & 

Wondimagegn 2010; Kessler et al., 2010).  

Stigma 

Stigma was measured with the six-item Internalized AIDS-Related Stigma Scale (IA-RSS) which has 

been validated and used in South Africa and Uganda (Kalichman et al., 2005; Tsai et al., 2013, 

Kalichman et al., 2009). A dichotomous response scale was used (i.e. ‘agree’ vs ‘disagree’). Scale 

scores were summed to obtain a composite stigma score ranging from 0-to-6, with higher scores 

indicating more HIV-stigma. The IA-RSS was translated in to Amharic for this study in accordance with 

the European Organization for Research and Treatment of Cancer (EORTC) QoL group translation 

procedure (Cull et al., 2002).  
 
Socio-demographic variables   
Age, sex, marital status, religion, educational level, and HIV-status disclosure were collected at the 

time of the interview. A single item was used to measure the patients’ satisfaction with social-support 

(Chesney et al., 2000). We collected additional information on the following five extra variables that 

were previously found to be important determinants of HRQoL (Olsen, Jensen & Tesfaye 2013): the 

extent to which patients obtain sufficient food with nutritional value, the extent to which patients worry 

about the consequences of their HIV-status disclosure, their opportunity to find or maintain a job, worry 

about taking care of the family if passed away, and the possibility to share with other people common 



119 
 

 
 

resources such as toilet, tap-water, kitchen, or meals (Skevington 2009). Each of these five items were 

scored on a response scale ranging from ‘Not at all=1’-to-‘Very much=4.’ 

 

Clinical and treatment characteristics 
Dates of HIV-diagnosis, enrolment in HIV-care and cART initiation, initial ARV-regimen, WHO clinical 

stage, functional status, CD4-cell count, hemoglobin level, and evidence of tuberculosis at or after 

start cART were retrieved from the patients’ medical records. The following variables were included in 

the analysis: months since HIV diagnosis and since start cART at study entry, and type of health-care 

facility (hospital versus health center). 
 

Pilot-testing of the questionnaires 

Questionnaires were pilot-tested in 11 HIV-infected patients receiving cART in accordance with the 

EORTC QoL group pilot-testing guideline (Cull et al. 2002). The aim was to identify and solve 

problems with the wording and to examine whether patients found the questions difficult to 

understand, ambiguous, upsetting or offensive. Patients were also asked whether they would have 

asked the question differently. As a result, two items of the HIV-stigma scale were adapted. First, the 

Amharic version of the phrase ‘...feel dirty...’ in item-two was frequently reported as upsetting. 

Therefore, we re-phrased it as ‘...as if I felt dirty...,’ which was better accepted. Second, the Amharic 

version of the word ‘worthless’ in item-five was rephrased as ‘having no value’; the latter was better 

understood.  

Interviews and patient data extraction 
Clinicians or case-managers asked eligible patients for participation following a scheduled regular 

clinic consultation. Consenting patients completed interviewer-administered questionnaires. 

Interviewers were second year master’s degree students at the School of Public Health, Addis Ababa 

University. They received three days training in proper interviewing techniques and practiced medical 

records review based on the World Health Survey guideline (WHO 2002). Four supervisors, including 

the first author, monitored the interviewers twice weekly. Individual patient data were extracted from 

the pre-ART/ART register, patient follow-up card, and intake form using a Case Report Form (CRF).  

 
Statistical Analysis 

Domain and/or sum scores for the WHOQoL-HIVBREF, Kessler-6 scale and IA-RSS were calculated 

according to standard calculating procedures. Cronbach’s-alpha values of the multi-item scales were 

computed to measure the internal consistency. The mean WHOQoL-HIVBREF domain scores were 

the dependent variables. Scale scores for depressive-symptoms and HIV-stigma, patients’ socio-

demographic, clinical, and treatment characteristics were the independent variables. 

 
Independent variables which were associated with each of the six HRQoL domains were first identified 

using bivariate linear regression analysis. Next, all the variables that yielded p-values of <0.20 were 

fitted in a multivariate linear regression model. Variables with a larger p-value were successively 

removed and kept aside, and those not selected at a previous step were added back to the 

multivariate model (one at-a-time) throughout the model building process. Finally, variables that were 
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significantly (p-value <0.05) associated with HRQoL were kept in the final model. We checked for 

violations of the regression model assumptions by inspection of plots of residuals versus predicted 

values, outliers and multi-collinearity. 

Results of the regression analyses are expressed in standardized coefficients (beta). Beta-coefficients 

are measured in units of standard deviation, and refer to the average change in the dependent 

variable for a unit-increase in the predictor variable. The beta-coefficients enable to compare the 

strength of the relationships between each predictor variable to the dependent variable in multivariate 

regression analyses, when variables are measured in different units of measurement. Two-sided p-

values of <0.05 were considered indicative of statistical significance. EPI-data version-3.1 and SPSS 

version-17 were used for data entry and statistical analyses, respectively.  

Results 

Patient characteristics 
A total of 698 patients, who were still alive and receiving cART at the time of the study, were eligible 

for participation. After exclusion of 34 patients who declined to participate, 664 patients (95%) were 

included. Patient characteristics are described in Table 1.  

 

Table 1. Patients’ socio-demographic, clinical, and treatment characteristics (n=664) 
Patient characteristic Value 
Age – yearsa, mean (SD) (n=661, missing=3) 37.6 (9.3) 
Sex – malea,  242  (36.4%)  
Educational statusa, (n=661, missing=3)   

No education 81 (12.3%) 
Primary 210 (31.8%) 
Secondary 271 (41.0%) 
Tertiary 99 (15.0%) 

Marital statusa,    
Never married 115 (17.3%) 
Married or cohabiting 346 (52.1%) 
Divorced or separated 125 (18.8%) 
Widowed 78 (11.7%) 

Religious convictiona,     
Orthodox Christian 543 (81.8%) 
Protestant Christian 71 (10.7%) 
Muslim 
Other 

43 
7 

(6.5%) 
(1.1%) 

Substance use/misuse-yesb, (n=565, missing=99) 123 (21.8%) 
Body Mass Index (kg/m2)b, mean (SD) (n=353, missing=311) 20.7 (3.39) 
Employment statusb, (n=511, missing=153)   

Unemployed 161 (31.5%) 
Not working/studying due to ill health 59 (11.5%) 
Working full time 257 (50.3%) 
Working part time 34 (6.7%) 

Functional statusc, (n=654, missing=10)   
Working 558  (85.3%)  
Ambulatory 79  (12.1%)  
Bed ridden 17  (2.6%)  

WHO clinical stagec,d, (n=661, missing=3)   
Stage I 160 (24.2%) 
Stage II 197 (29.8%) 
Stage III 232 (35.1%) 
Stage IV 72 (10.9%) 
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Table 1 (continued)   

Patient characteristic Value 
Evidence of tuberculosis at or after start cART-yes, (n=653, missing=11)   119 (18.2%) 
First line drug regimenc,    

TDF-containing 339 (51.1%) 
AZT-containing 266 (40.1%) 
d4T-containing 59 (8.9%) 

Initial ARV drug regimenc,    
EFV-based  434 (65.4%) 
NVP-based  230 (34.6%) 

CD4 cells/µLc, mean (SD) (n=661, missing=3) 150  (89.7)  
Hemoglobin (g/dL)c, mean (SD) (n=581, missing=83) 13.2 (2.1) 
HIV-status disclosure (to family/friend/neighbor)-yesa, (n=661, missing=3) 599 (90.6%) 
Months since start cARTa, mean (SD) 26 (10.7) 
Months since HIV diagnosisa, median (IQR) (n=653, missing=11) 33 (22-to-42) 
Satisfaction with the support patients get from their friends and family membersa  

Very dissatisfied 127 (19.1%) 
Somewhat dissatisfied 39 (5.9%) 
Somewhat satisfied 203 (30.6%) 
Very satisfied 295 (44.4%) 

Extent to which patients and their families obtain sufficient food with nutritional valuea  
Not at all  29 (4.4%) 
A little 140 (21.1%) 
Moderate amount 422 (63.6%) 
Very much 73 (11.0%) 

Extent to which patients worry about the consequences of their HIV status disclosurea, (n=663, missing=1) 
Not at all  160 (24.1%) 
A little 88 (13.3%) 
Moderately 141 (21.2%) 
Very much 274 (41.3%) 

Extent to which patients have the opportunity to find or maintain a joba 
Not at all  74 (11.1%) 
A little 114 (17.2%) 
Moderately 256 (38.6%) 
Very much 220 (33.1%) 

Possibility that patients share common resources (such as toilet, tap water, kitchen, or meals) with other peoplea, (n=660, 
missing=4) 

Not at all  133 (20.0%) 
A little 88 (13.3%) 
Moderately 195 (29.4%) 
Very much 244 (36.7%) 

Extent to which patients worry about taking care of family when passed awaya 
Not at all  195 (29.4%) 
A little 73 (11.0%) 
Moderately 110 (16.6%) 
Very much 286 (43.1%) 

Values are n (%) unless otherwise indicated.  
a=at study entry; b=at enrolment in HIV care; c=at the start of cART; d=according to the revised World Health Organization 
clinical staging of HIV/AIDS for adults and adolescents (2005) (WHO 2005). NVP=nevirapine; EFV=efavirenz; d4T=stavudine; 
TDF=tenofovir; AZT=zidovudine; IQR=inter-quartile range; SD=standard deviation.  
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Level of HRQoL 

Cronbach’s-alpha ranged from 0.55 for the social domain to 0.75 for the environmental domain. The 

mean (SD) HRQoL scores were 15.8 (3.5) for the spiritual domain, 15.4 (3.3) for physical domain, 14.5 

(3.4) for level of independence domain, 14.4 (3.0) for psychological domain, 13.6 (3.1) for social 

domain, and 12.7 (2.6) for environmental domain (Table 2).  
 
Depressive-Symptoms and HIV-Stigma  

Cronbach’s-alpha was 0.84 and 0.69 for the depressive-symptoms and HIV-stigma scales, 

respectively. The mean (SD) scale score on depressive-symptoms was 6.7 (5.2). Using the cut-off 

score of 12 (Kessler et al., 2010), nearly 15% (99/664) of the patients had depressive-symptoms. Also, 

patients reported a mean (SD) stigma score of 3.2 (1.7) (Table 2).  

 

Predictors or correlates of HRQoL  

Tables 3 and 4 show the results of the bivariate and multivariate linear regression analyses for 

predictors/or correlates of the HRQoL domains, respectively. The collinearity statistics in the final 

multivariate regression models did not suggest multi-collinearity problems. 

 

The following variables assessed at enrolment in HIV-care had substantial missing values and were 

therefore not entered in to the multivariate analyses: employment status (n=511), substance 

use/misuse (n=565), body mass index (BMI) (n=353), and hemoglobin level at start cART (n=583). 

 

A higher level of depressive-symptoms was most strongly and consistently associated with a lower 

HRQoL across all the domains, both in terms of the magnitude of the relationship and in the number of 

HRQoL domains associated with it. Also, a higher level of HIV-stigma was associated with a lower 

HRQoL except for the physical domain, while obtaining sufficient nutritious food and having the 

opportunity to find or maintain a job were associated with a higher HRQoL except for the spiritual and 

social domains, respectively. 

 

Table 2 Description of sum/domain scores disaggregated by sex and age (n=664) 
 

Variable 
Total (n=664) 

 
M(SD) 

Male (n=242) 
  

    M(SD) 

Female 
(n=422) 

 
M(SD) 

Age* ≤37yrs 
(n=362) 
M(SD) 

Age* >37yrs 
(n=299) 
M(SD) 

Physical Domain (n=663) 15.4(3.3) 16.0(3.2) 15.1(3.3) 15.4(3.3) 15.5(3.3) 
Psychological Domain (n=654) 14.4(3.0) 15.3(2.9) 13.9(2.9) 14.1(3.0) 14.7(2.9) 
Social Domain (n=641) 13.6(3.2) 14.3(3.0) 13.2(3.1) 13.6(3.2) 13.7(3.1) 
Spiritual Domain (n=659) 15.8(3.6) 16.6(3.1) 15.3(3.7) 15.4(3.7) 16.2(3.3) 
Level of Independence Domain (n=660) 14.5(3.4) 15.1(3.5) 14.2(3.3) 14.6(3.3) 14.4(3.6) 
Environmental Domain (n=651) 12.7(2.6) 13.0(2.7) 12.5(2.6) 12.5(2.6) 12.8(2.7) 
Depressive Symptoms (n=664) 6.7  (5.2) 4.9  (4.8) 7.7  (5.1) 7.4  (5.2) 5.9  (5.0) 
HIV Stigma (n=656) 3.2  (1.7) 2.7  (1.6) 3.4  (1.8) 3.2  (1.8) 3.1  (1.6) 
M(SD)= mean ( standard deviation);  
* Age was dichotomized at the mean.  
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Being worried about taking care of one’s family when passed away was associated with poor HRQoL 

on physical, spiritual, and level of independence domains, but with a better HRQoL on the social 

domain.  

 

Demographics, clinical and treatment characteristics were less strongly associated with HRQoL or 

associated with fewer HRQoL domains. In addition, no statistically significant associations were found 

between HRQoL and religion, initial ARV-regimen, duration of cART, and CD4-cell count at start 

cART.  

 

Repeating the multivariate regression analyses by excluding depressive-symptoms as an independent 

variable had little influence on the results. It only resulted in stigma becoming significantly associated 

with poor physical HRQoL (β=-0.167, p-value <0.001), but with a substantial reduction in coefficient-of-

variability (adjusted-R2=0.273). 

 

Discussion 

In this large multicenter study conducted among HIV-infected patients receiving cART in a resource-

limitted setting, higher levels of depressive-symptoms were most strongly and consistently associated 

with a lower HRQoL, followed by high levels of HIV-stigma. The result is in line with former studies 

conducted in diverse research settings (Simbayi et al., 2007; Herrmann et al., 2013; Jia et al., 2004; 

Deribew et al., 2013; Peltzer & Ramlagan 2011). We believe that this finding is important for ART-

programs since impaired HRQoL was previously shown to predict survival (de Boer-van der Kolk et al., 

2010). 

It is difficult to compare the levels of HRQoL in this study with HRQoL of the general population since 

the later has never been studied in Addis Ababa, Ethiopia. Nevertheless, our study result is 

comparable with findings from South Africa (Peltzer et al., 2010), or even better than study results 

from Vietnam (Van Tam et al., 2012). Compared to a previously conducted study among tuberculosis 

and HIV co-infected patients in East and South-West Ethiopia (Deribew et al., 2009), patients in our 

study reported lower levels of HRQoL, except for the social and environmental domains. This is not 

meant for strict comparison, however, as patients in the present study are older and there may be 

additional differences in life-style (urban versus rural) or perception of personal beliefs. 

The relationship between job opportunity and better HRQoL across all the domains, except for the 

spiritual domain, was remarkable. Previous studies in Ethiopia (Deribew et al., 2009), Canada (Rueda 

et al., 2011), and the US (Blalock et al., 2002) showed positive relationships between employment and 

better HRQoL. Generally, employment may indicate patients’ ability to carry-out activities of daily living 

and better physical or psycho-social functioning. Not surprisingly, satisfaction with social-support was 

associated with higher social and spiritual HRQoL. Several studies demonstrated a positive 

relationship between social-support and HRQoL in HIV-infection (Jia et al., 2004; Jia et al., 2005; 

Swindells et al., 1999). 

http://www.ncbi.nlm.nih.gov/pubmed?term=Jia%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15630787
http://www.ncbi.nlm.nih.gov/pubmed?term=Peltzer%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21218277
http://www.ncbi.nlm.nih.gov/pubmed?term=Ramlagan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21218277
http://www.ncbi.nlm.nih.gov/pubmed?term=Jia%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15630787
http://www.ncbi.nlm.nih.gov/pubmed?term=Jia%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15630787
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Table 3. Bivariate linear regression analysis of predictors/correlates of HRQoL 

 
 

 
Patient characteristics 

HRQoL Domains 
Physical Domain 

(β-coefficient) 
(n=663, 

missing=1) 

Psychological 
Domain 

(β-coefficient) 
(n=654, 

missing=10) 

Social   Domain 
(β-coefficient) 

(n=641, 
missing=23) 

Spiritual   Domain 
(β-coefficient) 

(n=659, 
missing=5) 

Level of 
Independence 
(β-coefficient) 

(n=660, 
missing=4) 

Environmental 
Domain 

(β-coefficient) 
(n=651, missing=13) 

Demographics       
Age (n=661)            -0.052* 0.061* -0.036 0.078** -0.072** -0.011 
Sex (n=664)       

- male (n=242)             0.135*** 0.234*** 0.167*** 0.184*** 0.130*** 0.099** 
- female (n=422) ref ref ref ref ref ref 

Education (n=661)       
- no/or primary     

    (n=291) 
ref ref ref ref ref ref 

- secondary/or    
    tertiary (n=370) 

0.191*** 0.214*** 0.135*** 0.174*** 0.206*** 0.235*** 

Marital status (n=664) 
- never married   

     (n=115) 
ref ref ref ref ref ref 

- married/cohabit- 
     ing (n=346)  

           -0.105* -0.015 0.048 -0.126**  -0.087* -0.086* 

- divorced/separa 
     ted (n=125) 

-0.113** -0.078*  -0.120** -0.105** -0.031 -0.093* 

- widowed (n=78)            -0.059 -0.054 -0.075*         -0.008   -0.076* -0.076* 
Religion (n=664)       

- Christian (n=618) 0.043 0.031 -0.004 0.102** 0.032 0.011 
- other religion  

     (n=46) 
 

ref 
 

ref 
 

ref 
 

ref 
 

ref 
 

ref 
Study health facility (n=664) 

- Government Health  
  Center (n=283) 

-0.052*     -0.123***  0.075* -0.085** -0.025 -0.072* 

- NGO/private (n=66) -0.076* -0.057* -0.069*         -0.018  -0.068* -0.066* 
- Government  

     Hospital (n=315) 
     
               ref 

          
        ref 

          
           ref 

 
            ref 

 
ref 

 
ref 
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Table 3 (continued) 
 
 

 
Patient characteristics 

HRQoL Domains 
Physical Domain 

(β-coefficient) 
(n=663, 

missing=1) 

Psychological 
Domain 

(β-coefficient) 
(n=654, 

missing=10) 

Social   Domain 
(β-coefficient) 

(n=641, 
missing=23) 

Spiritual   Domain 
(β-coefficient) 

(n=659, 
missing=5) 

Level of 
Independence 
(β-coefficient) 

(n=660, 
missing=4) 

Environmental 
Domain 

(β-coefficient) 
(n=651, missing=13) 

Characteristics at enrolment in HIV care     
Employment status (n=511) 

- working full/part  
  time (n=291) 

 0.179*** 0.177*** 0.118*** 0.120*** 0.165*** 0.109** 

- not-working/un-  
 employed (n=220) 

ref ref ref ref ref ref 

Substance use/or misuse (n=565) 
- yes (n=123) 0.053 0.099** 0.084* 0.076* 0.071* 0.064* 
- no (n=442) ref ref ref ref ref ref 

BMI (kg/m2) (n=353) -0.040 -0.029 -0.075* -0.044 -0.013  0.113** 
Characteristics at the start of cART 
Tuberculosis at/or after start cART (n=653) 

- yes (n=119) -0.059* -0.067* -0.028 0.010 -0.035 -0.021 
- no (n=534) ref ref ref ref ref ref 

Functional status (n=654) 
- working (n=558) ref ref ref  ref ref ref 
- ambulatory(n=79) -0.002  0.038 -0.004 -0.019 0.013  0.003 
- bed ridden (n=17)  -0.075* -0.016 -0.036  -0.091** -0.068* -0.036 

WHO clinical stage (n=661) 
- stage I (n=160) ref ref ref ref ref ref 
- stage II (n=197) -0.074* -0.032 -0.044 -0.071* -0.024 -0.016 
- stage III (n=232) 0.023  0.049 0.045    0.096**  0.026  0.015 
- stage IV (n=72) -0.078*  0.002 -0.070*          -0.031 -0.052  0.003 

First line regimen (n=664) 
- TDF containing  
  (n=339) 

ref ref ref ref ref ref 

- AZT containing (n=266) -0.036 -0.046 0.025 0.017 -0.019 -0.036 
- d4T containing (n=59) -0.003 -0.058* -0.020 0.034 -0.049 -0.043 
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  Ref= reference category, *= p-value < 0.20, **= p-value < 0.05, ***= p-value < 0.01 
 
 
 

Table 3 (continued) 
Initial ARV drug regimen (n=664) 

- EFV-based (n=434) 0.080** 0.143*** 0.077* 0.115*** 0.077** 0.109*** 
- NVP-based  (n=230) ref ref ref ref ref ref 

CD4 cells/µL (n=661)            -0.018 -0.019 -0.039 -0.013 -0.063* -0.013 
Hemoglobin level (g/dL) (n=581) 0.079* 0.095** 0.118*** 0.049 0.103** 0.056* 
Characteristics at entry in QoL study 
Months since start cART (n=664) 0.029 -0.026 0.007 0.055* 0.014 -0.034 
Log10 months since HIV 
diagnosis (n=653) 

0.029 -0.013 0.002 0.056* 0.011  -0.019 

HIV status disclosure (n=661)      
- yes (n=599) 0.026 0.048 0.052* 0.058* 0.045 0.021 
- no (n=62) ref ref ref ref ref ref 

Satisfaction with social support 
(n=664) 

0.213*** 0.279*** 0.402*** 0.234*** 0.223*** 0.269*** 

Depressive symptoms (n=664) -0.595*** -0.657*** -0.394*** -0.474*** -0.535*** -0.529*** 
Stigma (n=656) -0.264*** -0.423*** -0.273*** -0.418*** -0.280*** -0.272*** 
Obtain sufficient food with 
nutritional value (n=664) 

            0.326***  0.313***  0.301***  0.186***  0.346***  0.512*** 

Worry about the consequences of 
HIV disclosure (n=663) 

-0.183*** -0.240*** -0.183*** -0.374*** -0.091** -0.134*** 

Opportunity to find or maintain a 
job (n=664) 

0.361*** 0.334*** 0.260*** 0.193*** 0.313*** 0.360*** 

Worry about taking care of family 
when passed away (n=664) 

          -0.263*** -0.276*** -0.058* -0.348*** -0.245*** -0.206*** 

Possibility to share common 
resources (like toilet, tap-water, 
kitchen or meals) with other 
people (n=660) 

     0.033 0.051* 0.057* -0.003 0.028 0.087** 
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Table 4 Multivariate linear regression analysis of predictors/or correlates of HRQoL 
   

 
Patient characteristic 

HRQoL Domain  
Physical Domain 

(β-coefficient) 
(n=663) 

Psychological Domain 
(β-coefficient) 

(n=654) 

Social   Domain 
(β-coefficient) 

(n=641) 

Spiritual   Domain 
(β-coefficient) 

(n=659) 

Level of Independence 
(β-coefficient) 

(n=660) 

Environmental Domain 
(β-coefficient) 

(n=651) 

Age (n=661) -0.122**  -0.110**  -0.133**  
Sex (n=664)       

- male (n=242)     0.122**    
- female (n=422)   ref    

Education (n=661)       
- no/or primary (n=291)      ref 
- secondary/or 

     tertiary (n=370) 
       0.072* 

Marital status (n=664) 
- never married  (n=115)   ref ref   
- married/cohabiting (n=346)   0.097** -0.122**   
- divorced/separated (n=125) 
- widowed (n=78) 

      

Study facility (n=664)       
- Government Health  
  Center (n=283) 

        0.088*    

- NGO/private(n=66)           
- Government  

     Hospital (n=315) 
                       ref    

Tuberculosis at/or after start cART (n=653) 
- yes (n=119)  -0.063*     
- no (n=534)  ref     

Functional status at start cART (n=654) 
- working (n=558)            ref   ref   ref  
- ambulatory (n=79)       -0.068*     
- bed ridden (n=17)         -0.076*   -0.117**       -0.097**  

WHO clinical stage at start cART (n=661) 
- stage I (n=160)            ref  ref    
- stage II (n=197)       
- stage III (n=232)         
- stage IV (n=72)          -0.083*   -0.116**    

Satisfaction with social support 
(n=664) 

  0.292** 0.068*   
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     Ref= reference category,  *= p-value < 0.05,  **= p-value < 0.01 

Table 4 (continued) 
 

       
      Patient characteristic 

HRQoL Domain  

Physical Domain 
(β-coefficient) 

(n=663) 

Psychological Domain 
(β-coefficient) 

(n=654) 

Social   Domain 
(β-coefficient) 

(n=641) 

Spiritual   Domain 
(β-coefficient) 

(n=659) 

Level of Independence 
(β-coefficient) 

(n=660) 

Environmental Domain 
(β-coefficient) 

(n=651) 
Depressive symptoms (n=664)         -0.500** -0.518** -0.240** -0.251** -0.417**   -0.360** 

Stigma (n=656)  -0.187** -0.120** -0.197** -0.105** -0.080* 
Obtain sufficient food with 
nutritional value (n=664) 

   0.116**  0.103** 0.161**   0.164**   0.343** 

Worry about the consequences 
of HIV disclosure (n=663) 

   -0.169** 0.096**  

Opportunity to find or maintain a 
job (n=664) 

0.183**  0.136**   0.082* 0.141** 0.145** 

Worry about taking care of 
family when passed away 
(n=664) 

-0.104**  0.097** -0.162** -0.105**  

Possibility to share common 
resources (like toilet, tap-water, 
kitchen, or meals) with other 
people (n=660) 

 0.060*    0.075* 

F-statistic for the multivariate 
linear regression model 

F(10, 635)= 51.747 F(6, 625)     =106.425 F(12, 615)= 
25.527 

F(12, 625)=  
33.539 

F(9, 626)=    43.614 F(7, 628)=    75.468 

P-value of the final multivariate 
regression model 

<0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 

Adjusted R2 0.440 0.501 0.319 0.380 0.377 0.451 
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Obtaining sufficient nutritious food was independently associated with better HRQoL, except with the 

spiritual domain. This finding may also be important for ART-programs because food insecurity may 

negatively affect health-care utilization, and thereby HRQoL, among HIV-infected persons in Africa 

(Weiser et al., 2012; Nagata et al., 2012). Remarkably, patients who worried about taking care of their 

family when passed away reported lower levels of physical, spiritual, and level-of-independence 

domains, but a higher level on the social HRQoL domain. The positive relationship with the social 

domain could be explained by HIV-infected patients’ desire to secure community support (and thus 

higher level of the social HRQoL) during bereavement (for instance, from traditional burial groups, or 

Idirs) or for family members who left behind should they pass away (Olsen et al., 2013; Okello, Stuer & 

Kidane 2013). 

 

Among the socio-demographic variables, older age was a significant predictor of poor physical, social 

and level-of-independence domains. This finding is consistent with previous study results and may 

reflect that physical functioning deteriorates as a result of ageing or age-related co-morbidities (Piette 

et al., 1995; Nokes et al., 2011). The finding that married/or cohabiting people reported a lower level of 

spiritual HRQoL could be related to couples’ self blame for acquiring and/or transmitting the virus to 

one another, or being worried of losing their partner (due to AIDS-related cause) in the future. 

 

In contrast to several previous studies (Jia et al., 2005; Weinfurt, Willke & Glick 2000), we did not find 

a significant relationship between HRQoL and CD4-cell count at start cART despite CD4-cells are 

generally a strong marker for disease progression (Hammer et al., 1997). The most likely explanation 

could be the lack of substantial variability in CD4-cell counts at cART initiation. Previous studies from 

Ethiopia (Deribew et al., 2009) and the UK (Miners et al., 2001) also didn’t find an association between 

HRQoL and CD4-cell count. However, patients who initiated cART at an advanced WHO clinical stage 

or poorer functional status reported significantly lower levels of physical, social, spiritual, and level-of-

independence domains. Unlike the results of a previously conducted study in Ethiopia (Deribew et al., 

2013), evidence of tuberculosis was only associated with the psychological HRQoL. Possibly, this 

might be explained by the lower percentage (i.e. 18%) of patients with evidence for tuberculosis at or 

after start cART, and the majority of them had already completed the treatment at the time their 

HRQoL was assessed. 

 

This study has some limitations. Being a cross-sectional study, no causal inference can be made 

between HRQoL and any of the independent variables. The relation between HRQoL and depression 

is complex and bi-directional. In a cross- sectional design it is not possible to infer whether it is more 

important to address HRQoL in order to decrease depressive-symptoms or to address depression in 

order to improve HRQoL. The presence of depressive-symptoms could also have biased the patients’ 

responses to questions about their HRQoL. In addition, our study results may not be applicable to HIV-

infected patients in rural areas or aged <18 years. The presence of missing data to some of the 

independent variables is another limitation. Administering the questionnaires during a face-to-face 

http://www.ncbi.nlm.nih.gov/pubmed?term=Weinfurt%20KP%5BAuthor%5D&cauthor=true&cauthor_uid=10752972
http://www.ncbi.nlm.nih.gov/pubmed?term=Willke%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=10752972
http://www.ncbi.nlm.nih.gov/pubmed?term=Glick%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=10752972
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interview may have resulted in socially desirable responses. Moreover, social-support was assessed 

using a single-item measure.  

         

The study also has a number of strengths. Being a large multi-centre study conducted among a 

random sample of patients, representing the range of infrastructures and patient populations, 

facilitates the generalizability of our findings to the entire HIV-infected adults receiving cART in Addis 

Ababa. However, the results may not be fully generalizable to seriously-sick patients who had been 

transferred to the next higher level of care, and thus excluded from this study. Also, the larger sample 

size gives it sufficient power to identify important predictors/or correlates of HRQoL. Additional 

strength is that questionnaires were administered during a face-to-face interview. This enabled the 

inclusion of a considerable number of illiterate patients into the study who otherwise would not have 

been able to participate. This was an important contribution to the representativeness of our sample. 

Administering the questionnaires during a face-to-face interview also allowed for the explanation of 

items. The involvement of master’s degree students to conduct the interviews helped to collect high 

quality data.  

 

In conclusion, our study findings suggest that AIDS-related health-care providers should be sensitive 

to the presence of depressive-symptoms and HIV-stigma in their patients, as they may be at risk of 

having lower levels of HRQoL. Moreover, interventions aimed at improving the HRQoL of HIV-infected 

patients may focus on reducing depressive-symptoms and HIV-stigma, earlier initiation of cART, and 

enhancing food security and job opportunity. 
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Introduction 

The rapid spread of HIV/AIDS in Ethiopia was unprecedented. Shortly after the first seven AIDS cases 

were identified in 1986 in a Hospital in Addis Ababa (1, 2), HIV/AIDS had become a disease of public 

health concern. However, the health care system was ill-equipped to respond to the AIDS epidemic as 

it lacked skilled human power, laboratory and research facilities, drug supplies, training as well as 

preventive health services.  

 

In 2002, combination antiretroviral therapy (cART) became available in three hospitals in Addis Ababa, 

but only to patients who could afford it (3, 4). To increase access to cART in low income countries, 

global initiatives such as the Accelerating Access Initiative by the UN agencies, together with 

pharmaceutical companies and the World Bank, the Global Fund to Fight AIDS, Tuberculosis and 

Malaria (GFTAM), the WHO’s “3 by 5” target (3 million treated by 2005), and the Presidents’ 

Emergency Plan for AIDS Relief (PEPFAR) were designed (5-8). With the help of these initiatives and 

the generous support from the international community, universal access to cART has been rolled out 

in Ethiopia since 2005 (3, 4, 9).  

 

According to the report by the Federal HIV/AIDS Prevention and Control Office (HAPCO), the number 

of health care facilities offering cART has increased from three hospitals in 2005 to 198 hospitals and 

849 health centers as of December 2014 (10). The number of persons initiating cART has also 

increased from 1,890 in 2005 to 521,000 in 2014 (10). As a result, AIDS-related morbidity and 

mortality have declined by more than half, i.e. 63% (11). The occurrence of new HIV-infections has 

also reduced gradually from 28 per 10,000 person-years in 2004 to 3 per 10,000 person-years in 2014 

(12). This is a remarkable achievement considering the reality a decade earlier. 

 

Between September 2012 and April 2013, we conducted a study among 870 randomly selected HIV-

infected adults receiving cART in 10 health-care facilities in Addis Ababa, Ethiopia, with the overall aim 

of estimating retention in HIV care, viral suppression, medication adherence and patients’ health-

related quality of life (HRQoL). An additional aim was to investigate the predictors or associated 

factors of attrition, detectable viral load, sub-optimal adherence and poor HRQoL. Based on our study 

results, and the experience we have in HIV/AIDS-related service delivery and research in Africa and 

Europe, we summarize the lessons learned for future clinical and public health research and practice 

in other similar settings. 

  
Lessons Learned 
 
1. Retention in care is comparable with, or even higher than estimates in resource-limited or 
EU/USA settings 

The success of cART scale up in Ethiopia is shown by the increase in the numbers of health-care 

facilities offering cART services and the number of HIV-infected persons receiving cART (3, 4, 13). In 

2012/2013, adult cART coverage reached 75% (10). However, because of the expanded eligibility to 

initiate cART at a higher CD4 cell threshold, adult cART coverage is reported to be around 54% as of 
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December 2014 (10). This estimate could drop further considering the latest recommendation by the 

World Health Organization (WHO) to treat every person tested HIV positive, also called the “Seek, 

Test and Treat approach” (14). There is an opportunity, however, to increase cART coverage by 

initiating cART immediately among the pool of thousands of patients eligible for cART and currently 

awaiting treatment initiation in pre-ART care.  
 
Despite the initial successful roll out of cART, poor retention in HIV care remains to be a challenge (3, 

15). According to a systematic review of study results in sub-Saharan Africa, the pooled estimate of 

retention in care is reported to be 72% at 36 months (16). Our estimate of 80% retention (17) in the 

first three-and-half years of cART initiation is comparable with, or even better than those achieved in 

resource-limited and EU/USA settings. This achievement could be a result of several ART-program 

initiatives designed by the government with the help of donor support. The case management 

initiative, for example, employs “case managers” (also called adherence counselors) who promote 

positive living and help patients to achieve optimal treatment adherence. Phone-call tracing to LTFU 

patients has been started to re-engage patients back to clinical care, and targeted adherence 

counseling is offered whenever non-adherence (to treatment or to regular drug refill/clinic follow-up 

visits) is detected. Moreover, the community is mobilized at the grass roots level (including 

associations of People Living with HIV and burial societies, also called Idirs) to contribute their own 

share towards HIV prevention, treatment, and care and support services (18). Improving the health 

information management system at the health facility level, and enhancing the supply-chain 

management system to ensure uninterrupted supply of HIV-related commodities and drug supplies 

may also have contributed (19, 20).  

 
However, cautious interpretation and comparison of retention-in-care estimates within and across the 

different settings is needed. First, the duration of follow-up after cART initiation may not be the same 

for all patients in a particular study or in different studies. The longer the duration of follow-up, the 

lower by definition the probability of a patient being retained in clinical care. Second, retention-in-care 

in EU/USA is measured along the full cascade of care, from HIV testing to enrollment in care, and then 

to viral suppression (21-23). This is one potential reason that most retention-in-care estimates in 

EU/USA settings might appear low. Third, most studies measure retention as a fraction of patients 

retained in clinical care at a particular time period, and is often expressed in percentages. This can 

potentially overestimate retention-in-care, as attrition (due to LTFU) may have occurred more than 

once in the same patient over the course of treatment. Fourth, the definition of LTFU and the time 

frame to classify a patient as lost or dropped is not uniform across the studies, affecting the retention 

in care estimate in either direction (24, 25). For example, some studies use a time frame of one month, 

while others use three, six or even twelve months (26-32). The longer the time frame to classify a 

patient as lost to follow-up, the higher would be the retention-in-care estimate, and vice versa. Fifth, 

follow-up time is not uniformly distributed, as censoring time (due to LTFU or untimely death) is mostly 

clustered in the first few weeks or months of cART initiation in the developing countries (33, 34). This 

is one of the major reasons that comparison of ART-program outcomes between developed and 

developing countries that are based mainly on results from patients currently receiving cART can be 
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quite misleading (35-37). Other issues, such as formal transfer-out of the patients to another ART-

clinic or informal “self-transfers” by the patients themselves, the definition of stopped cases, late 

presentation and initiation of cART with severe immunodeficiency, could also affect retention-in-care 

estimates either directly or indirectly. In general, retention-in-care estimates using data from 

observational studies need cautious interpretation. If feasible, longitudinal measurement of retention 

along the full cascade of HIV-care and using a ‘person-time’ approach could solve some of the 

problems we mentioned above.  

 
2. Early attrition from care shortly after cART initiation is evident 

Conceptually, attrition from care complements retention in HIV care. Because HIV is a chronic 

infection, its clinical management requires that patients should come to the ART-clinic for regular and 

scheduled follow-up visits (usually every one-to-three months). However, some patients enrolled in 

HIV care become absent, mainly due to LTFU or death. Although retention in care in our study may 

appear high, early attrition due to LTFU and death was evident (17). Nearly one-fifth (152/836) of the 

patients were not retained-in clinical care in the first three-and-half years of cART initiation. The 

median time to attrition was 5 (IQR, 0-10) months, and nearly one-third (50/152) of the patients had 

died (n=33) or had become LTFU (n=17) in the first one month of cART initiation (17). This problem of 

early attrition was already recognized in the early periods of cART expansion in the resource 

constrained settings (33, 34, 38). Unfortunately, it is still a prevailing reality nearly a decade after cART 

roll-out has started in Ethiopia (17).  

 
In our study, all-cause mortality accounted for 46% (70/152) of attrition after a phone call tracing was 

made to ascertain the current status of LTFU patients (17). Close to half (33/70) of the patients had 

died before celebrating their first month of cART initiation. Historically, HIV/AIDS was a deadly 

infectious disease. However, the introduction of cART has transformed HIV-infection in to a chronic 

manageable, but incurable disease (39, 40). Despite cART being widely available, early death is still a 

reality in most resource-limited settings, such as Ethiopia. Previously done studies in sub-Saharan 

Africa have reported mycobacterial and neurologic infections, malnutrition/anemia, drug toxicity, 

immune reconstitution inflammatory syndrome (IRIS), and septicemia as the immediate causes of 

early mortality (38, 41, 42). The most credible underlined cause, however, is that patients start 

treatment late, with severe immunodeficiency, and often present with symptomatic diseases (38, 43). 

In addition, the poor quality of health-care services to diagnose and treat AIDS-related co-morbidities 

and ARV drug adverse effects may contribute significantly to the early mortality (38). 

 
Lost to follow-up accounted for 54% (82/152) of attrition by the time of the study (17). Thirty-three 

(40%) patients were lost to follow-up in the first 6 months, while 56 (68.3%) were lost in the first 12 

months after cART initiation. The median time between patients’ last known clinic/refill visit and date of 

tracing was 16 (IQR, 8.3-26) months. The most frequently reported reasons for being LTFU, among 

others, were being away from home for various reasons and searching for religious cure. Fifty-one 

LTFU patients were untraceable due to absence of a contact address, a non-functioning telephone 

number, or they had given a wrong telephone number (17). The implication of all these is that patients 
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may need to be prescribed with the amount of ARV drugs sufficient to cover the time period during 

which they will be away from home. Also, contact addresses (if possible, with alternatives) must be 

recorded correctly and tracing of LTFU patients to ascertain their current status need to be 

strengthened as part of the daily clinical care.   

 
3. High on-treatment viral suppression: implications for routine plasma viral load monitoring 
and achieving the UNAIDS 90-90-90 target  

Combination antiretroviral therapy is primarily used to suppress viral replication to an undetectable 

level (44, 45). To monitor whether patients achieved viral suppression after cART initiation the plasma 

viral load is measured. Although routine plasma viral load measurement is part of the daily clinical 

management of treated HIV infection in resource-rich settings, it is usually unavailable in most 

resource-limited settings, as the test is too costly (45, 46). As an alternative, patient monitoring based 

on CD4 cell count or clinical criteria is recommended by the WHO in these settings (47). However, 

many researchers have reported that the WHO-recommended criteria are poorly predictive of 

virological treatment failure (48-50).  

 
In our study, nearly 95% of the patients achieved viral suppression of <400 HIV-1 RNA copies/mL in 

on-treatment analyses (51). This result was remarkable in the sense that patients retained in HIV care 

can achieve such a high viral suppression level even if adherence support via routine plasma viral load 

monitoring is unavailable. Most importantly, this result would mean that resource-limited settings can 

achieve the recent UNAIDS 90-90-90 target provided that they could retain patients for a longer time 

(52). However, assuming that LTFU, dead, or stopped patients had a detectable viremia, the 

proportion of patients with undetectable viral load would decrease to 71.6%. This latter estimate is 

clearly an underachievement considering the latest UNAIDS 90-90-90 target mentioned above (52). 

Therefore, efforts should be galvanized to prevent early attrition (and thus promote retention) along the 

cascade of HIV care in order to achieve the UNAIDS target.      

 
Considering the high viral suppression result, we suggest that routine plasma viral load monitoring of 

all patients may not be preferred over the existing CD4 cell and clinical driven monitoring, at least not 

until affordable viral load tests become widely available. Currently, a debate is ongoing whether 

routine plasma viral load monitoring at its current cost should be part of the daily clinical management 

of HIV infection in resource-limited settings (53-58). Researchers debating for and against routine viral 

load testing both agree that viral load testing is useful to detect virological treatment failure early, to 

support medication adherence, to guide clinical decisions, to prevent drug resistance, and thereby to 

reduce onward transmission of HIV (54, 57). Both sides also understand that viral load testing is 

advantageous for public health (57, 59, 60). However, they differ in what to prioritize at this moment. 

Researchers advocating routine viral load testing argue that it should be part of the daily clinical care 

as quickly as possible to avoid costly outcomes (60, 61). Conversely, those against it suggest that 

priority should be given to unfinished tasks such as increasing cART coverage by reaching out to key 

populations for HIV testing, enrolling HIV-positives in care and initiate cART before they are severely 

immuno-compromised, tackling early attrition, and improving retention in care and treatment 
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adherence (57-59, 62). We also believe that priority should be given to these unfinished tasks for a 

sustainable result. 

 

4. High level of adherence to cART, but there is a room for improvement as sub-optimal 
adherence is present    

Sufficiently high level of adherence is the corner stone to achieve the therapeutic goals of cART (63, 

64). Previous studies have reported that treatment adherence is generally high in resource-limited 

settings (65, 66). Our study result of nearly 96% average adherence according to pharmacy refill is in 

support of this claim (67), and probably explains the high degree of viral load suppression. However, 

maintaining high adherence level for a long term remains to be a challenge for patients and health-

care providers. For example, up to a quarter of the same patients in our study had sub-optimal 

adherence according to self-report, clinician-recorded and pharmacy-refill measurements (68). 

Therefore, ART-programs should not be lenient with the high adherence claim, but should work harder 

to maintain long-term adherence (69). Maintaining high levels of adherence will not only benefit 

individual patients, but also preserves the long-term effectiveness of first-line cART regimens in 

settings where therapeutic choices are limited.  

 
Because routine viral load monitoring is unavailable in most resource-limited settings (45, 46), 

clinicians need to rely on detecting non-adherence to diagnose virological treatment failure or to carry 

out important clinical decisions. Given the absence of a single gold-standard adherence measure (70), 

however, it would be commendable to identify the adherence measure most predictive of detectable 

viral load in a public ART-program where there is no routine viral load testing. In our study, non-

adherence as measured with each of the self-report, clinician-recorded, and pharmacy-refill methods 

had a likelihood of more than 80% to correctly identify patients with a plasma viral load below or above 

400 HIV-1 RNA copies/mL (67). Therefore, we suggest that clinicians in resource constrained settings 

use either of these assessment methods alone or in combination to measure adherence in their 

respective resource-constrained settings.  

 
5. High levels of depressive symptoms and HIV stigma were most strongly and most 
consistently associated with a low Health Related Quality of Life (HRQoL) 

In recent years, being alive is not enough for a clinical care being considered successful. Other 

patient-reported outcomes such as HRQoL should also be considered (71, 72). In our study, the level 

of patients’ HRQoL was comparable with that in previous studies in resource-poor settings (73). Nearly 

15% of the patients had depressive symptoms based on the scale’s previously validated cut-off score. 

In general, higher levels of depressive symptoms and HIV-stigma were most strongly and consistently 

associated with a lower level of HRQoL. Conversely, obtaining sufficient nutritious food and access to 

jobs were significantly associated with better HRQoL. Therefore, interventions aimed at improving the 

HRQoL should focus on reducing depressive symptoms and HIV-stigma, and on enhancing food 

security and job opportunities. 
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6. Late presentation with low CD4 cell count at cART initiation appears the underlined cause 
for poor cART outcomes 

The CD4 cell count is an objective measure and key indicator of patients’ immunological function and 

disease severity or progression (46). It is currently being used to assess patients’ eligibility for cART 

initiation and to monitor therapeutic responses thereafter in resource-limited settings (45, 46). The 

WHO and national guidelines have been revised several times to raise the CD4 cell threshold of cART 

initiation. The initiation of treatment based on a certain CD4 cell threshold was meant to balance the 

benefits of cART with possible occurrences of non-adherence or adverse drug effects. Recently, the 

WHO has recommended treating every person tested HIV-positive irrespective of the CD4 cell count, 

once patients’ readiness to initiate cART is assured (14). Unfortunately, nearly two-thirds (65.3%) and 

little more than one-third (34.1%) of the patients we studied had already been in a state of severe 

immunodeficiency below, 200 and 100 cells/μL, respectively, when tested HIV positive or when 

enrolled in HIV care (17). Therefore, our study results suggest that raising the CD4 cell threshold or 

treating every person testing HIV-positive should be preceded or supported by earlier detection of 

asymptomatic cases with far less advanced diseases.  

 
The value of the CD4 cell count at enrollment in HIV care as a ART-program performance indicator 

remains crucial. It indicates the intensity of our efforts to detect and enroll HIV-infected persons in care 

as early as possible. In our study, the median CD4 cell count at enrollment in HIV care and at start of 

cART were 141 (IQR, 73-239) and 133 (IQR, 72-203) cells/μL, respectively (17). There is very little 

change in the CD4 cell count at enrollment in HIV care between 5 or 8 years ago (3). This is an 

indication that early identification of asymptomatic cases should receive equal, or even more attention 

than raising the CD4 cell threshold of cART initiation or treating patients shortly after they get tested 

HIV-positive.  

 
Low CD4 cell count at enrollment in care or at start of cART also means that screening for 

opportunistic infections (OIs) and prophylactic treatment is necessary until patients’ immunologic 

function is sufficiently improved to protect them against common adulthood infections (74). In Ethiopia, 

OI screening and cotrimoxazole prophylactic treatment is part of the routine clinical management of 

HIV-infection in patients with severe immune deficiency (45, 75). However, there have been reports of 

frequent stock-out of these drugs.  

 
Different strategies are already put in place, and new ones can still be designed at various levels to 

detect asymptomatic cases and to facilitate entry in to clinical care as early as possible. In clinical 

settings, patients at high risk of having HIV such as tuberculosis patients, patients with sexually 

transmitted diseases (STDs), antenatal care (ANC) attendants, and laboring mothers are already 

provided an opt-out HIV-testing and counseling service (10, 45). However, targeted interventions are 

still needed to reach out to key populations driving the epidemic, including female sex workers, heavy 

truck drivers, prisoners, daily laborers in commercial farming and construction sites, police and military 

recruits, and sexually active in-school or out-of school youth. The role of private health-care facilities 

and clinics run by non-governmental organizations (NGOs) to diagnose HIV infection among their 



144 
 

clients, including key populations, and immediate linkage of HIV positives to clinical care should be 

strengthened (76, 77). Moreover, the feasibility of new HIV testing approaches, such as self-testing 

and home-based HIV testing using urban or rural community health workers (also called health 

extension workers in Ethiopia), may need to be considered to detect HIV-infected persons early in the 

community or in working places (such as brothels) (78-82). All these can help to best use our limited 

resources for a lasting impact. Also, early identification and treatment initiation will not only be 

beneficial to individual patients (83), but is also advantageous to reduce HIV transmission to the wider 

community (84, 85). 

 
7. Younger age is potentially predictive of detectable viremia and non-adherence to cART 

Many researchers have reported that younger patients are not benefitting optimally from cART, partly 

because they adhere to it less well compared to older patients (86-90). Poor adherence to cART 

among young patients may occur due to various reasons including HIV stigma, lack of friendly 

services, socio-economic barriers, and field/migratory labour work (86-90). In our study, young 

patients were at greater likelihood of having sub-optimal adherence (68). This finding was consistent 

with the higher likelihood of having a detectable viral load among these same young patients, even 

after adjustment for medication non-adherence (51). The implication is that further investigations may 

be required whether transmitted drug resistance has played any role. In addition, special programs 

with a comprehensive package of services are needed, specifically for young people, to reduce HIV 

infection, to promote testing for HIV, to enroll patients in  HIV care immediately after being tested 

positive, to improve treatment adherence and retention in care, and finally to prevent detectable viral 

load. For example, young-friendly services during extended and weekend clinic hours, can be offered 

at the health facility level (91). Family-focused and home-based approaches can be designed to create 

an enabling environment for social support and treatment adherence. In addition, young patients 

themselves can be trained about self-management skills to improve their medication taking behaviour 

(91).  

 
Conclusions and the way forward 
The rapid scale-up of cART in Addis Ababa was generally successful in terms of increasing the 

numbers of health care facilities offering cART services, the numbers of patients accessing cART, 

reductions in AIDS-related morbidity and mortality, and a decreasing incidence of new HIV infections. 

In addition, high levels of on-treatment viral suppression and medication adherence are apparent, and 

retention in care appears comparable with, or even higher than estimates in other settings. However, 

early attrition from care should receive close attention. Its underlying causes, such as late presentation 

with severe immunodeficiency, should be programmatically addressed. The quality of health care 

services to manage symptomatic AIDS illnesses, AIDS-related co-morbidities, and ARV drug adverse 

effects may also need to be checked. Although average adherence appears high, it should be 

understood that there is room for improvement, as sub-optimal adherence occurred in up to a quarter 

of the patients. Younger patients should be closely monitored for treatment adherence and therapeutic 

responses. Additional research may be required to check whether transmitted drug resistance has 

played any role in developing detectable viremia, particularly among young people.  
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Chapter 1 presents a general introduction about the epidemiology of HIV/AIDS, its treatment 

evolution, and the objectives of this thesis. Years after the first AIDS cases were clinically observed, 

various anti-HIV medications were developed in short succession. Treatment protocols also evolved, 

from monotherapy, to dual-, and then triple-combinations of antiretroviral drugs (also called cART). 

The introduction of cART has enabled the management of HIV-infection at the outpatient level. 

Ethiopia has adopted the WHO-recommended public health approach and its treatment guidelines to 

rapidly expand universal access to cART. The primary goals are to suppress plasma viral load to a 

minimum level, restore the immunologic function, enhance patients’ quality of life and improve their 

survival. To sustain these health benefits, high levels of treatment adherence are essential. Above all, 

patients should remain in clinical care. 

 

The overall aim of this study was to estimate retention in HIV care, virological suppression, medication 

adherence, and patients’ health related quality of life (HRQoL) among HIV-infected adults in Addis 

Ababa, Ethiopia, who have received at least six months of cART. An additional aim was to investigate 

the predictors of attrition, detectable viral load, sub-optimal adherence and poor HRQoL.  

 

We carried out the study between September 2012 and April 2013 in ten randomly selected health-

care facilities located in Addis Ababa, Ethiopia. At the time of the study, HIV-infected adults in WHO 

clinical stage IV (irrespective of CD4 cell count), or in WHO clinical stage III with a CD4 cell count of 

≤350/mm3, or in all WHO clinical stages with CD4 cell counts ≤200/mm3 were eligible to initiate cART. 

Of the 7,458 treatment-naive patients who initiated cART between May 2009 and April 2012, 870 were 

randomly selected from the ART register of which 34 declined to participate. Therefore, 836 patients 

were included in the retention in care analyses. To estimate medication adherence and to measure 

patients’ level of HRQoL, 664 of 836 patients who were alive, were remained in clinical care and 

receiving cART for at least 6 months were considered. Finally, 642 of 664 patients who were retained 

in HIV care and had a plasma viral load test result were included in the viral suppression analysis. 

 

Chapter 2 is directed at retention in care and the predictors of attrition. Despite increasing access to 

cART in Ethiopia, retaining patients in clinical care remains a major challenge. We estimated the 

proportion of patients retained in HIV care. Nearly 80% of the patients were retained in HIV care in the 

first three-and-half years after cART initiation. This result was comparable with or even better than the 

estimates in other resource-limited or EU/USA settings. However, strict comparison of retention in care 

estimates using fractions or percentages may be misleading, as the duration of follow-up after cART 

initiation may not be the same between all the subjects within and across the studies. In addition, 

estimates in the EU/USA settings measured retention along the cascade of care from HIV testing to 

cART initiation, and then to viral suppression.  

 

By the time of the study, one-fifth of all study participants had died or had become lost to follow-up. 

The median time to attrition was 5 months, indicating early attrition shortly after cART initiation. Severe 

immune deficiency at enrolment in care and/or at cART initiation, and bed-ridden or ambulatory 
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functional status at the start of cART were independently predictive of attrition. This finding underlines 

the importance of early detection of HIV (positive) status and enrolling patients in care as early as 

possible.   

 

Chapter 3 focuses on the level of undetectable plasma viral load among patients receiving cART. 

Although plasma viral load testing is a key indicator of therapeutic response, it is not routinely 

performed in public ART programs in resource-limited settings. We measured virological suppression 

and identified the predictors of detectable viremia after patients received at least 6 months of cART. 

The on-treatment viral suppression level of 94.5% in this study was remarkably higher than that 

achieved in most resource-poor settings. When patients who were lost to follow-up, dead or had 

stopped treatment were assumed to have had detectable viremia, the level of virological suppression 

decreased to 71.6%, but this was still comparable with that achieved in other resource-limited settings. 

However, this latter estimate did not meet the current UNAIDS viral suppression target of 90%. 

Younger age, lower educational status, sub-optimal adherence to cART, lower CD4 cell count at cART 

initiation and/or the diagnosis of immunological failure thereafter were significantly predictive of 

detectable viremia. Therefore, interventions should primarily target younger and illiterate patients. 

These patients should be diagnosed early and cART should be initiated before they are severely 

immuno-compromised. Moreover, retention in care needs to be improved for a better outcome. 

 

In chapter 4, we estimated the levels of patients’ adherence to cART according to self-report, 

clinician-recorded, and pharmacy-refill measures. We also identified which of these adherence 

measurements best distinguishes between patients with and without detectable viral load. We 

observed a remarkably high level of adherence to cART across the different adherence assessment 

methods. The mean pharmacy-refill adherence was 95.5%. The high level of adherence was 

consistent with the high level of viral suppression, i.e., 94.5%, among patients on cART. Self-reported, 

clinician-recorded and pharmacy-refill non-adherence were all significantly and independently 

predictive of detectable viremia. The implication is that each of these adherence measures could be 

used alone or together to detect non-adherence and to predict detectable viral load in a public ART-

program where routine plasma viral load monitoring is unavailable. 

 

Factors associated with sub-optimal adherence based on self-report, clinician-recorded and 

pharmacy-refill assessment methods are presented in chapter 5. Whereas most HIV-infected persons 

achieved a high degree of medication adherence, sub-optimal adherence occurred in 12%, 4%, and 

27% of patients according to self-report, clinician-recorded, and pharmacy-refill measures, 

respectively. Younger age, lower educational level, and low CD4 cell count at start of cART were 

significantly associated with sub-optimal adherence. However, more satisfaction with social support 

was associated with less sub-optimal adherence. Therefore, ART programs should not only focus on 

improving the average adherence level, but also maintaining it all the time. In addition, adherence 

interventions should primarily focus on improving satisfaction with social support, on young patients, 

on patients with lower educational level, and on those with lower CD4 cell count at start of cART. 
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Chapter 6 focuses on the level of health related quality of life (HRQoL) and its predictors or correlates 

among HIV-infected persons receiving cART. Because HIV is a chronic infection and its treatment can 

cause adverse effects, HRQoL has become an important outcome measure. We measured HRQoL 

with the WHOQoL-HIVBREF questionnaire, depression with the Kessler-6 scale and stigma with the 

Kalichman-6 personalized AIDS-related stigma scale. The level of HRQoL was comparable with that in 

previous studies in resource-poor settings. Nearly 15% of the patients had depressive symptoms 

based on the scale’s previously validated cut-off score. In general, higher levels of depressive 

symptoms and HIV-stigma were most strongly and consistently associated with a lower level of 

HRQoL. Conversely, obtaining sufficient nutritious food and access to jobs were significantly 

associated with better HRQoL. Therefore, interventions aimed at improving the HRQoL should focus 

on reducing depressive-symptoms and HIV-stigma, and on enhancing food security and job 

opportunity. 

 

Finally in chapter 7, we discuss the lessons learned for future clinical and public health research and 

practice in other similar settings. First, retention in HIV care was comparable with, or even better than 

that achieved in resource-limited or EU/USA settings. Second, early attrition from care shortly after 

cART initiation was evident. Third, on-treatment virological suppression levels were high. Fourth, 

treatment adherence was also high, but there is room for improvement as sub-optimal adherence was 

present. Fifth, high levels of depressive symptoms and HIV stigma were most strongly and most 

consistently associated with a low level of Health Related Quality of Life. Sixth, late presentation with 

low CD4 cell count at cART initiation appears the underlined cause for poor cART outcomes. Seventh, 

younger age is potentially predictive of detectable viremia and non-adherence to cART.     
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Hoofdstuk 1 is de algemene introductie en beschrijft de HIV/AIDS epidemie in Ethiopië, de 

verandering in behandelmogelijkheden van HIV, en de doelstellingen van dit proefschrift. Jaren nadat 

de eerste gevallen van AIDS klinisch werden beschreven, werden binnen korte tijd verschillende anti-

HIV middelen ontwikkeld. De behandeling van HIV veranderde van een behandeling met één 

antiretroviraal middel, in een behandeling met twee middelen en daarna in een behandeling met een 

combinatie van drie antiretrovirale middelen. Deze combinatie antiretrovirale therapie wordt ook wel 

cART genoemd.   

 

De komst van cART heeft ervoor gezorgd dat een poliklinische behandeling van HIV mogelijk werd. 

Ethiopië nam de door de Wereld Gezondheids Organisatie (WHO)  aanbevolen aanpak over die 

gericht is op de volksgezondheid, breidde de toegang tot cART zo snel mogelijk uit en maakte die 

algemeen beschikbaar. De primaire doelen van HIV behandeling zijn om de HIV virale lading te 

onderdrukken tot een minimaal niveau, het immuunsysteem te herstellen, de kwaliteit van leven (KvL) 

van patiënten te bevorderen, en de levensduur te verlengen. Om de gunstige effecten op de 

gezondheid van cART te behouden is een goede therapietrouw essentieel. Maar het is vooral 

belangrijk dat patiënten continu in HIV zorg blijven. 

 

Het algehele doel van dit proefschrift was het onderzoeken van de mate waarin patiënten continu in 

HIV zorg blijven, virale onderdrukking, therapietrouw, en de aan gezondheid gerelateerde kwaliteit van 

leven bij volwassen HIV geïnfecteerde personen die tenminste zes maanden waren behandeld met 

cART in Addis Ababa, Ethiopië. Een ander doel was om voorspellers te identificeren van het 

verdwijnen uit HIV zorg, het hebben van detecteerbare HIV-RNA waarden in het bloed, onvoldoende 

therapietrouw en een slechte KvL. 

 

Het onderzoek werd uitgevoerd van september 2012 tot april 2013 in tien willekeurig gekozen 

gezondheidszorginstellingen in Addis Ababa. Ten tijde van de studie kwamen alle HIV geïnfecteerde 

volwassenen met WHO stadium IV (ongeacht het aantal CD4 cellen), WHO stadium III met een aantal 

van 350 CD4 cellen of lager, en alle WHO stadia met minder dan 200 CD4 cellen in aanmerking om te 

beginnen met cART. Van alle 7.458 antiretroviraal naïeve patiënten die begonnen met cART tussen 

Mei 2009 en April 2012 werden er 870 willekeurig geselecteerd uit de nationale ART registratie. 

Daarvan weigerden 34 patiënten om mee te werken aan de studie. Het onderzoek naar de mate 

waarin deelnemers continu in HIV zorg blijven werd daardoor uitgevoerd onder 836 patiënten. Het 

onderzoek naar therapietrouw en kwaliteit van leven werd uitgevoerd onder 664 van de 836 

deelnemers die in leven waren, in HIV zorg waren en tenminste zes maanden met cART waren 

behandeld. Tenslotte werd het onderzoek naar virale onderdrukking uitgevoerd onder 642 van de 664 

deelnemers die in zorg waren en van wie het resultaat van de meting van virale lading beschikbaar 

was.   

 

Hoofdstuk 2 beschrijft het onderzoek naar de mate waarin patiënten continu in HIV blijven en de 

voorspellers van het verdwijnen uit HIV zorg. Hoewel cART voor steeds meer HIV geïnfecteerde 
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personen in Ethiopië beschikbaar komt, blijft het continu in HIV zorg houden van patiënten een 

belangrijke uitdaging. Het percentage patiënten dat continu in HIV zorg bleef werd geschat. Bijna 80% 

van de patiënten bleef continu in HIV zorg gedurende de eerste drie en een half jaar na de start met 

cART. Dit percentage is vergelijkbaar of zelfs beter dan schattingen afkomstig uit andere landen met 

beperkte middelen en landen uit Europa of de Verenigde Staten. Echter, een precieze vergelijking van 

deze percentages kan misleidend zijn omdat de duur van de behandeling kan verschillen tussen de 

deelnemers binnen verschillende onderzoeken en tussen onderzoeken afkomstig uit verschillende 

landen. Bovendien hebben de schattingen afkomstig uit Europa en de Verenigde Staten betrekking op 

het hele continuüm van HIV zorg, vanaf het testen op HIV, het starten met cART tot het bereiken van 

virus suppressie. 

 

Ten tijde van het onderzoek was een vijfde deel van de geselecteerde patiënten overleden of 

verdwenen uit de HIV zorg. De mediane duur tot het verdwijnen uit de HIV zorg was vijf maanden. Dit 

betekent dat patiënten kort na de start met cART al verdwenen uit zorg. Een ernstige immuun 

deficiëntie bij de start van de HIV zorgen/of cART en niet meer werkzaam zijn vanwege de HIV infectie 

waren onafhankelijke voorspellers van het verdwijnen uit HIV zorg. Deze bevindingen benadrukken 

het belang van het in een vroeg stadium diagnosticeren van een HIV infectie en vervolgens patiënten 

zo vroeg mogelijk opnemen in de HIV zorg.  

 

Hoofdstuk 3 beschrijft de mate waarin patiënten die behandeld worden met cART een niet 

detecteerbare virale lading in hun plasma hebben. Hoewel het meten van de virale lading in plasma de 

belangrijkste indicator is van het effect van cART, wordt deze meting niet routinematig verricht in 

publieke ART programma’s in landen met beperkte middelen. In het onderzoek werd de virus 

suppressie gemeten en de voorspellers van het hebben van een detecteerbare virus lading 

onderzocht onder patiënten die tenminste zes maanden waren behandeld met cART. Van de 

patiënten die werden behandeld met cART had 94,5% een niet detecteerbare virale lading. Dit is een 

opmerkelijk hoger percentage dan de percentages die werden gevonden in andere landen met 

beperkte middelen. Wanneer we er vanuit gingen dat patiënten die waren verdwenen uit HIV zorg, 

waren overleden of waren gestopt met hun behandeling en daardoor wel een detecteerbare virale 

lading hadden, daalde het percentage naar 71,6%. Dit percentage is dan nog steeds vergelijkbaar met 

de percentages die werden gevonden in andere landen met beperkte middelen. Echter, dit percentage 

is wel lager dan de doelstelling van de Joint United Nations Programme on HIV/AIDS (UNAIDS) dat 

streeft naar een virale suppressie van 90%. Een lagere leeftijd, een lager opleidingsniveau, 

onvoldoende therapietrouw, een lager aantal CD4 cellen bij de start met cART en/of mmunologisch 

falen na de start met cART waren significante voorspellers van het hebben van een detecteerbare 

virale lading. Dit suggereert dat interventies zich moeten richten op jonge en ongeletterde patiënten. 

Deze patiënten zouden vroeg gediagnosticeerd moeten worden en moeten starten met cART voordat 

hun immuunsysteem ernstig is aangetast. Bovendien zou voor betere uitkomsten het behoud van 

patiënten in de HIV zorg moeten worden verbeterd.   
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Hoofdstuk 4 beschrijft de mate van therapietrouw volgens zelf-rapportage door de patiënt, volgens 

rapportage door de arts, en volgens de apotheek afhaalgegevens. We onderzochten welke van deze 

drie methoden het beste onderscheid maakt tussen patiënten met en zonder detecteerbare HIV-RNA 

waarden in het bloed. We vonden een opmerkelijk hoge mate van therapietrouw volgens deze drie 

verschillende methoden. De gemiddelde therapietrouw op basis van apotheek afhaalgegevens was 

95.5%. Deze hoge mate van therapietrouw correspondeerde met het hoge percentage van patiënten 

met een niet detecteerbare virale lading, namelijk 94.5% van alle patiënten die cART gebruikten. 

Therapietrouw volgens zelf-rapportage door de patiënt, volgens rapportage door de arts, en volgens 

de apotheek afhaalgegevens waren alle drie significante en onafhankelijke voorspellers van een 

detecteerbare virale lading. De implicatie van deze bevinding is dat elk van deze methoden, 

afzonderlijk of in combinatie, gebruikt kan worden om therapietrouw en een detecteerbare virale lading 

te voorspellen in een publiek ART programma waar het routinematig meten van de virale lading niet 

mogelijk is. 

 

Factoren die geassocieerd zijn met een suboptimale therapietrouw, volgens zelf-rapportage door de 

patiënt, rapportage door de arts, en apotheek afhaalgegevens, worden beschreven in Hoofdstuk 5. 

Hoewel de meeste HIV geïnfecteerde personen een goede therapietrouw hadden, kwam een 

suboptimale therapietrouw voor bij 12%, 4% en 27% van de patiënten vastgesteld volgens 

respectievelijk zelf-rapportage door de patiënt, rapportage door de arts en apotheek afhaalgegevens. 

Een jongere leeftijd, lager opleidingsniveau, en een lager CD4 cel aantal bij de start met cART waren 

significant gerelateerd aan suboptimale therapietrouw. Echter, meer tevredenheid over sociale steun 

was geassocieerd met minder suboptimale therapietrouw. Om die reden moeten ART programma’s 

zich niet alleen richten op het verhogen van de gemiddelde therapietrouw maar ook op het continu 

hoog houden van de therapietrouw. Bovendien zouden interventies om therapietrouw te bevorderen 

zich moeten richten op het verhogen van tevredenheid met sociale steun, jongere patiënten, patiënten 

met een lager opleidingsniveau en patiënten met een lager CD4 cel aantal bij de start met cART.  

 

Hoofdstuk 6 beschrijft de aan gezondheid gerelateerde kwaliteit van leven (KvL) van HIV 

geïnfecteerde personen die worden behandeld met cART en de factoren die daarvoor voorspellend of 

daaraan gerelateerd zijn. Omdat HIV een chronische aandoening is geworden en de behandeling van 

HIV bijwerkingen kan geven, is aan gezondheid gerelateerde KvL een belangrijke uitkomstmaat 

geworden. KvL werd gemeten met behulp van de WHOQoL-HIVBREF vragenlijst, depressie werd 

gemeten met de Kessler-6 schaal en stigma werd gemeten met de Kalichman-6 Personalized AIDS-

related Stigma Scale. Het niveau van KvL was vergelijkbaar met dat in eerdere studies in landen met 

beperkte middelen. Bijna 15% van de patiënten had depressieve kenmerken gebaseerd op de eerder 

gevalideerde afkapwaarde van de schaal. Een groter aantal depressieve klachten en het ervaren van 

meer stigma waren het meest sterk en consistent gerelateerd aan een minder goede KvL. 

Omgekeerd, waren het hebben van voldoende voedsel en het hebben van betaald werk significant 

gerelateerd aan een betere KvL. Daarom zouden interventies gericht op het verbeteren van KvL zich 
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moeten richten op het verminderen van depressieve klachten, het verminderen van stigma, en  het 

zorgen voor voldoende voedsel en betaald werk. 

 

Tenslotte bespreken we in hoofdstuk 7 de belangrijkste lessen voor toekomstig klinisch en algemeen 

gezondheidszorgonderzoek en praktijk in een vergelijkbare omgeving. Ten eerste, de mate waarin 

patiënten continu in HIV zorg blijven was vergelijkbaar of zelfs beter dan in andere landen met 

beperkte middelen of in Europese landen of de Verenigde Staten. Ten tweede, het is duidelijk 

geworden dat patiënten vooral vroeg uit de HIV zorg verdwijnen vlak nadat zij zijn gestart met cART. 

Ten derde, onder patiënten die behandeld worden met cART is het percentage met suppressie van 

plasma HIV RNA hoog. Ten vierde, therapietrouw was eveneens hoog, maar er is ruimte voor 

verbetering omdat suboptimale therapietrouw ook aanwezig was. Ten vijfde, het in hogere mate 

ervaren van depressieve klachten en HIV stigma was het meest sterk en consistent geassocieerd met 

een minder goede kwaliteit van leven. Ten zesde, het laat in HIV zorg komen met een laag CD4 cel 

aantal bij de start met cART lijkt de onderliggende oorzaak te zijn voor minder goede uitkomsten op 

cART. Ten zevende, een jongere leeftijd is potentieel voorspellend voor het hebben van een 

detecteerbare virale lading en therapieontrouw met cART.  
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