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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 
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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


124 
 

 
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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