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Abstract

Background: Health-related quality of life (HRQoL) serves as a direct measure of individuals'health, life expectancy
and the impact that the utilization of health care has on quality of life. The purpose of this study is to assess the
HRQoL of people living with HIV (PLHIV), and to ascertain its association with the social inequalities and clinical deter-
minants among people living with HIV in Benishangul Gumuz Regional State, Ethiopia.

Methods: A cross-sectional study was conducted between December 2016 and February 2017; 390 people at two
referral hospitals and three health centers participated in the study. The Patient-Reported Outcomes Measurement
Information System Global Health Scale (PROMIS Global 10) was used to measure key HRQol domains. Global Physical
Health (GPH) and Global Mental Health (GPH) summary scores were employed. GPH and GMH summary scores below
50 (the standardized mean score) were determined as poor HRQoL. Bivariate and multivariate logistic regression
analyses were used to identify factors associated with GPH and GMH summary scores.

Results: This study included 259 (66.4%) females and 131 (33.6%) males. The GPH summary scores ranged from 16.2
to 67.7 with a mean of 48.8 (SD=8.9). AlImost 44.6% of the study population has a GPH summary score of below 50;
the GMH summary scores ranged from 28.4 to 67.6 with a mean of 50.8 (SD=28.1). About 41.8% of the study popula-
tion has a GMH summary score of below 50. Unemployment, household food insecurity and comorbidities with HIV
were associated with both poor GPH and poor GMH summary scores. Age below 25 years and being a member of
Christian fellowship were inversely associated with poor GPH. The least wealth index score and CD4 count below 350
cells/mL were also associated with poor GMH.

Conclusion: Overall, socioeconomic inequalities and HIV-related clinical factors play an important role in improv-
ing the HRQoL of PLHIV. Many of these determinants are alterable risk factors. Appropriate strategies can improve
the holistic management of chronic HIV care and maximize PLHIVs'"HRQoL. Such strategies require the adoption of
comprehensive interventions, including policies and programmes that would improve the health, wellbeing and
livelihood of PLHIV.

Keywords: HIV/AIDS, Quality of life, Health-related quality of life, HRQoL, Patient-reported outcomes measurement
information system (PROMIS), Social inequalities

Background
Quality of life is a broad multidimensional concept
that usually includes subjective evaluations of both
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immunodeficiency virus (HIV) or the acquired immune
deficiency syndrome (AIDS) [2, 3]. When quality of life
is considered in the context of health and disease, it is
commonly referred to as health-related quality of life
(HRQoL) to differentiate it from other aspects of quality
of life [4]. HRQoL refers to how well a person functions
in their life, and their perceived wellbeing in the physical,
mental and social domains of health [5].

Worldwide, HIV/AIDS continues to be a major public
health problem. By the end of 2018, an estimated 37.9
million people were living with HIV and AIDS globally,
and 1.7 million people were newly infected by HIV [6]. To
contain such an enormous number of people living with
HIV and manage the disease that was once considered to
be lethal, HIV care has advanced in terms of both tech-
nology and service delivery [7, 8]. Improving the overall
wellbeing and life expectancy of people living with HIV
(PLHIV), managing HIV/AIDS as a chronic and surviva-
ble disease, determining the social inequalities associated
with HRQoL and evaluating the impact of the disease on
the HRQoL of people affected by HIV/AIDS are essential
to plan better social and health-care services [9, 10].

Social inequalities in HRQoL affect the treatment out-
come and life expectation of people living with HIV [11-
15]. Social inequality refers to differences or the unequal
distribution goods based on income, wealth, gender, age,
occupation, region of residence, ethnic group, marital sta-
tus and so on [16, 17]. These factors all have an influence
on the social position of an individual [16]. According
to Kivits et al. [11], HRQoL is affected by social factors
such as level of education, occupational status and net
income per household. Though the magnitude of social
inequalities is severe among people living with HIV in
sub-Saharan Africa [18—20], social inequalities also exist
globally, and have been found to affect the HRQoL of
people living with HIV globally. For example, Passos et al.
[12] document that in Brazil low education levels, low
socioeconomic class, unemployment, sociodemographic
factors (gender and age), and HIV disease-related factors
such as never taking antiretroviral medication, comor-
bidities, HIV-related hospitalizations and a CD4+cell
count of less than 350 are associated with lower quality
of life. Other researchers highlight that food insecurity is
one of the major factors in social inequality that affects
the quality of life of people living with HIV as it increases
morbidity and reduces productivity [21-23].

HRQoL serves as a direct measure of individuals’
health, life expectancy and the impact that the utiliza-
tion of health care has on quality of life [4]. A few stud-
ies have examined the HRQoL of PLHIVs in Ethiopia,
and found the majority of PLHIV on chronic care have
poor HRQoL and is an area of concern for national HIV/
AIDS response [24-26]. Nonetheless, there is limited
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information available about HRQoL. There are no docu-
mented studies on the influence of social inequalities and
disease-related factors on HRQoL among people living
with HIV in Benishangul Gumuz Regional State. To over-
come this information gap, the researchers conducted
this study in Benishangul Gumuz Regional State, north-
west Ethiopia, to assess the HRQoL of PLHIV and to
ascertain its association with the social inequalities and
clinical determinants of HRQoL in HIV-infected people.

Methods

Study design and population

A cross-sectional study was conducted among PLHIVs at
two referral hospitals and three health centers in HIV
clinics and pharmacy refill in Benishangul Gumuz
Regional State, Ethiopia. These health facilities were pur-
posely targeted as they are utilized by the majority of
PLHIVs in that region. Data were collected from Decem-
ber 2016 to February 2017. The sample size for this study
was determined using the formula for the estimation of
single proportion, n:((z)zl;#), where proportion (p)
is 63% (taken from the previous study in Ethiopia [26],
the margin of error (d) =5%, and there is a 95% confi-
dence limit (Z=1.96). By adding 10% to cater for the
non-response rate, a total of 394 respondents were
enrolled in the study. Respondents were allocated to the
study sites proportionally to the case load at each facility.
Finally, a simple random sampling technique using a
sampling frame developed from the registration book of
the patients was used to enroll respondents daily at each
study site. The study inclusion criteria were PLHIV who
(a) are on antiretroviral therapy (ART) and has follow-up
consultations at the selected health facilities; (b) have
resided in Benishangul Gumuz Regional State for at least
2 years; (c) have no psychiatric health problems; and (d)
have signed consent to participate in the study. People
under 18 years of age and critically ill patients were
excluded from the study.

Measurement of study variables

A structured questionnaire was used for face-to-face
interviews with the study participants. Before data collec-
tion commenced, the study tool was piloted with a group
of health care providers at the selected facilities over a
period of 2 weeks to ensure clarity and consistency. The
result assisted in ensuring the quality and consistency of
the instrument. Data collectors were given training on
the objectives of the study and how they could approach
patients to gain their confidence. Interviews were con-
ducted while participants were waiting to see ART
service providers or to have prescriptions filled. Data
collection forms were reviewed daily for completeness.
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The collected data were entered into a database and
processed.

Health-related quality of life (HRQoL)

HRQoL is the perceived physical and mental health
of an individual or a group over time [1]. In this study,
the Global Physical Health (GPH) and Global Men-
tal Health (GMH) summary scores are used to measure
the HRQoL. The 10-item Patient-Reported Outcomes
Measurement Information System® (PROMIS®) Global
Health Scale (PROMIS Global 10) was used to measure
the key HRQoL domains. The PROMIS Global 10 short
form consists of 10 items that assess general domains of
global physical health (overall physical health, physical
functioning, pain and fatigue) and global mental health
(quality of life, mental health, satisfaction with social
activities and emotional problems in HRQoL) [27, 28]
and has largely been adapted from other frequently used
“legacy” measures such as the SF-36 and EQ-5D [29, 30].
The PROMIS-10 can be used with the general population
and with individuals living with chronic conditions — it
has been found to be reliable and valid in diverse samples
of people with chronic illnesses [27, 31, 32].

The GPH and GMH summary scores are based on
PROMIS Global T-score values generated based on the
principal component analysis conversion, a method that
is used to summarize and group together correlated vari-
ables and confirm the presence of a single component.
T-score distributions are standardized such that 50 rep-
resents the average (mean), and the standard deviation
around that mean is 10 points. A high score always rep-
resents more of the concept being measured, and poor
HRQoL was defined as one standard deviation or more
below the PROMIS population norm (PROMIS® 2010:1).
The sampling adequacy of the study was assessed by
examining the Kaiser—Meyer—Olkin test (KMO test)
sampling adequacy study [33]. The KMO index ranges
from 0 to 1, with 0.6 suggested as the minimum value for
a good factor analysis [34]. The value of KMO index was
calculated as 0.841.

Outcome measures

To assess the HRQoL of people living with HIV and
ascertain its association with the social inequalities and
clinical determinants, we used socioeconomic indicators
such as education, income, asset possession, employment
status, nutritional status, household food insecurity and
sociodemographic data. Sociodemographic data included
age, gender, ethnicity and marital status. Clinical deter-
minants included CD4 count, period on ART and his-
tory of opportunistic infections. Clinical and laboratory
data were collected by means of interviews and medical
record reviews.
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Food insecurity is defined as “the economic and
social condition of limited or uncertain access to
adequate food” [35]. The domains of anxiety about
household food access, insufficient quality of food and
insufficient food intake in the past 30 days were ana-
lyzed to generate a household food insecurity access
scale [36].

Asset possession refers to a household’s possession
of assets. Relevant information was elicited by asking
participants a series of 13 questions about household
assets and housing characteristics. A wealth index was
generated using principal component analysis by com-
bining socioeconomic variables and household charac-
teristics [37].

Malnutrition is the condition that occurs when the
body does not get enough nutrients [38]. This is deter-
mined based on the body mass index (BMI), which
can be measured as weight in kilograms divided by the
square of height in meters (kg/m?). Participants with a
BMI of less than 18.5 kg/m? were considered malnour-
ished. Inclusion of independent variables was based on
literature reviews conducted, data availability and theo-
retical relevance [39].

Statistical analyses

SPSS 24.0 (IBM Corporation, Armonk, NY, USA) was
used for data analysis. The GPH and GMH were ana-
lyzed based on PROMIS Global T-score values. To
arrive at a bottom-line, T-score distributions are stand-
ardized such that 50 represents the average (mean), and
the standard deviation around that mean is 10 points. A
high score of above the PROMIS population norm of 50
represent more of the concepts measured; but a score
below 50 indicates poor of the concepts being meas-
ured [40]. For this study, poor GPH and GMH (thus,
poor HRQoL) is defined as one standard deviation or
more below the PROMIS population norm of 50.

For data analysis and sample characterization,
descriptive statistics were used, with simple frequency,
measures of central tendency and variability. Binary
logistic regression analysis was used to find associations
between the independent variables and the outcome
variable. The outcome variables were dichotomized in
relation to PROMIS cut-oftf measures employed. All the
variables showing a significant association in a bivari-
ate analysis at p<0.25 were entered into a stepwise
backward Wald multivariate linear regression model to
determine social inequalities and disease-related fac-
tors associated with the HRQoL. In the final multivari-
ate analysis, the test was two-sided and p value <0.05
was considered statistically significant.
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Results

Sociodemographic and clinical characteristics

Table 1 shows sociodemographic, economic and HIV-
related clinical characteristics of our analysis sample
of 390 peoples living with HIV in Benishangul Gumuz
Regional State, Ethiopia. This study included 259 (66.4%)
females and 131 (33.6%) males, with only 98.9% response
rate. The age of subjects ranged from 18 to 67 years,
with a mean age of 36.1 and a standard deviation (SD)
of 8.65 years; 77.2% have a Christian religious affilia-
tion; and 91% live in urban residential areas. Ethnically,
61.5% were Amhara, 20.0% Oromo, 9.2% Agew, 3.1% Ber-
tha and the rest were from other ethnic groups living in
the region. About 50.0% were married, while 38.2% were
either divorced or widowed at the time of data collection.

The socioeconomic characteristics of participants were
as follows: 36.4% had no formal education. Most of the
participants were poor as measured by the wealth index
(a proxy measure for asset possession), with 60% of them
in the least relative wealth tertile, 19.5% in the middle,
and only 20.5% in the highest relative wealth tertile. More
than a quarter of participants were unemployed (31%). A
large number of the participants (67.7%) lived on a poor
mean monthly income of 1,260 Ethiopian Birr (equivalent
to US$45), which is below the World Bank absolute pov-
erty threshold of US$1.90/day. The vast majority of the
study participants (76%) were food insecure and (60%)
had a BMI of less than 18.5 kg/m?

All participants had been on ART follow-up for a mean
duration of 2.49 years (SD=0.77 years), while 7.7% of
them had been on ART for more than 10 years. The mean
CD4 count was 559 (SD=319.6) cells/mL, with a range
of 60 to 1,914 cells/mL. More than a quarter of them
(33.6%) were frequently ill, with comorbidities in the
previous three months that varied from pneumonia and
tuberculosis to numerous opportunistic infections. Most
of the participants were followed up at a public hospital
(74%) and at a health center (26%).

Health-related quality of life (HRQoL)

The GPH summary score ranged from 16.2 to 67.7, with a
mean of 48.8 (SD=8.9). Almost 44.6% of the study popu-
lation had a GPH summary score of below 50. The GMH
summary score ranged from 28.4 to 67.6, with a mean
estimated at 50.8 (SD=38.1); 41.8% of the study popula-
tion had a GMH summary score of below 50.

Factors associated with Global Physical HRQoL

Sociodemographic and economic inequalities, and clini-
cal determinants associated with HRQoL of PLHIV were
explored using bivariate logistic regression analysis and
subsequent multivariable logistic regression analyses.
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Table 1 Sociodemographic, economic and clinical
characteristics of peoples living with HIV in Benishangul
Gumuz Region, Ethiopia, 2020

Characteristics Frequency (n, %)

Sociodemographic characteristics

Age (in years)

Below 25 33(8.5)

25-35 182 (46.7)

Above 35 175 (44.9)
Gender

Female 259 (66.4)

Male 131(33.6)
Marital status

Divorced/widowed 149 (38.2)

Married 195 (50.0)

Single 46 (11.8)
Religion

Christian 301(77.2)

Muslim 89 (22.8)
Ethnic group

Amhara 240 (61.5)

Oromo 78 (20.0)

Agew 36(9.2)

Berta 12(3.1)

Others 24.(6.2)
Residence area

Urban 355(91.0)

Rural 35(9.0)
Socioeconomic characteristics
Education level

Never been to school 142 (36.4)

Primary level 166 (42.6)

Secondary level 66 (16.9)

College/university level 16 (4.10
Employment status

Unemployed 122 (31.3)

Employed 268 (68.7)
Monthly income (in Ethiopian Birr)

<1400 264 (67.7)

1401-2800 89 (22.8)

> 2800 37(9.5)
Food security status

Food insecure 296 (76)

Food secure 94 (24)
BMI score (in kg/m?)

<185 235 (60)

>185 155 (40)
Household wealth index tertile

1st tertile 234 (60)

2nd tertile 76(19.5)

3rd tertile 80 (20.5)

Clinical features
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Table 1 (continued)

Characteristics Frequency (n, %)

Duration of ART initiation

Less than 12 months 37(95)

1-5 years 155(39.7)

5-10 years 168 (43.1)

> 10 years 30(7.7)
Recent CD4 count (in cells/mL)

<350 108 (27.7)

350-500 81 (20.8)

>501 201 (51.5)
Comorbidities

Yes 131(33.6)

No 259 (66.4)

N, frequency in number; %, percentage

Age, ethnic group, religious affiliation, place of residence,
income, food security status, wealth index and current
CD4 count have a statistical association with the GPH
quality of life domain; while gender, age, marital sta-
tus, education level and duration on ART were among
the factors not showed statistical association with GPH
in the bivariate analysis. Table 2 presents the bivariate
regression analysis of GPH and GMH of the study with
selected study variables.

In multivariate analysis, age, religious affiliation,
employment status, household food security status and
comorbidities have a statistically significant association
with GPH. Those PLHIVs aged below 25 years was found
0.4 times less likely to be associated with poor GPH
(AOR 0.4; 95% CI 0.29, 0.47; p=0.043). Unemployed
PLHIVs were found almost twice more likely to have
poor GPH than employed individuals (AOR 1.87; 95% CI
1.06, 2.80; p=0.027). In addition, food-insecure partici-
pants were twice as likely to have a poor GPH (AOR 2.31;
95% CI 1.36, 3.94; p=0.002). Coexistence comorbidities
with HIV in the last three months is found associated
with high odds of being in the state of poor GPH (AOR
1.34;95% CI 1.11, 1.62; p=10.036).

Factors associated with Global Mental HRQoL

In bivariate logistic regression analysis, employment sta-
tus, income, household food security, BMI, wealth index,
CD4 cell count and comorbidities with HIV were found
to have a statistically significant association with GMH
(see Table 2). However, during subsequent multivariate
analysis, only marital status, employment status, house-
hold food security status, wealth index, CD4 cell count
and comorbidities with HIV were remained in the final
multivariate logistic regression analysis. Marital status
did not show statistical significance in GMH during the
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final steps in backward Wald multivariate analysis (see
Table 3).

Unemployed PLHIVs were 2.65 times more likely to
have poor GMH than those who had jobs (AOR 2.65; 95%
CI1.04, 2.65; p=0.035). Food-insecure people living with
HIV were around 6.43 times more likely to have poor
GMH than their food-secure counterparts (AOR 6.43;
95% CI 3.22, 9.82; p<0.0001). Participants in the third
tertile of the wealth index (those with the least wealth)
were almost twice as likely to have poor GMH than those
in the second tertile of the wealth index (AOR 1.77; 95%
CI 1.21; 3.38; p=0.036). It was also shown that those
PLHIVs who reported to have a current CD4 count below
350 cells/mL were 1.91 times likely to have poor GMH
than those whose CD4 count was above 350 cells/mL
(AOR 1.91; 95% CI 1.14, 3.21; p=0.014). Likewise, those
PLHIVs who were sick with HIV/AIDS-related comor-
bidities were found 1.52 times more likely to have poor
GMH than those without the conditions (AOR 1.52; 95%
CI1.62, 3.68; p=0.042).

Discussions

Our study used the Patient-Reported Outcomes Meas-
urement Information System® (PROMIS®) instrument
to assess the HRQoL among PLHIV in Benishangul
Gumuz Regional State, Ethiopia, and attempted to dem-
onstrate the importance of factors in the sociodemo-
graphic, economic and clinical variables to quality of life.
Overall, PLHIVs in this study have shown to have poor
GPH (mean=48.8, SD=8.9) in comparison to GMH
(mean=50.8, SD=28.1). Affiliation to the Christian reli-
gion group, unemployment, household food insecurity
and comorbidities with HIV were identified as the most
important socioeconomic and clinical determinant fac-
tors of poor global physical health related quality of life
among PLHIVs. Participants aged younger than 25 years
were found to have good GPH summary scores in com-
parison to participants older than 25 years of age.

Our findings correspond with the reports of Abera
et al. [41] that the mean values of GPH scores decline
with age. In Brazil [42], PLHIVs aged over 25 years were
strongly associated with poor GPH summary scores.
Another study in Brazil [43] has shown that a young age
(below 25 years) predicts higher global physical HRQoL.
Likewise, evidence from a meta-analysis of social and
demographical determinants of quality of life in people
who live with HIV/AIDS has shown that those who are
under 35 years of age have a positive and direct associa-
tion with better physical HRQoL [13]. The higher levels
of global physical health among the younger population
shows higher levels of physical strength, energy and
exercise.
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Table 2 Study sample characteristics and bivariable linear regression analysis among PLHIVs in Benishangul Gumuz
Region, Ethiopia, 2020

Predictors HRQoL
GPH GMH
(Summary score < 50) (Summary score <50)
Bivariate model Bivariate model
OR 95% Cl p value OR 95% Cl p value

Sociodemographic characteristics

Gender
Female 1.29 [0.85,1.97] 0.23 138 [0.89,2.12] 0.14
Male 1.00 1.00

Age (in years)
Below 25 years 0.64 [0.30, 1.35] 0.24 1.16 [0.55, 2.46] 0.70
25-35 years 0.98 [0.64,1.49] 092 1.26 [0.83.1.92] 0.28
Above 35 years 1.00 1.00

Marital status
Married 1.10 [0.56,2.12] 0.78 1.62 [0.83,3.13] 0.16
Divorced/widowed 0.60 [0.31,1.15] 0.124 0.85 [0.44, 1.65] 0.63
Single 1.00 1.00

Ethnic group
Ambhara 1.15 [0.57,2.33] 0.68 1.22 [0.59, 2.53] 0.59
Oromo 1.18 [1.01,7.43] 0.031 1.29 [0.57,2.93] 0.53
Agew 112 [0.44,2.82] 0.814 197 [0.77,5.08] 0.16
Others 1.00 1.00

Religious affiliation
Christian 043 [0.26,0.71] 0.001 067 [0.42,1.07] 0.097
Muslim 1.00 1.00

Place of residence
Urban 226 [1.10,4.63] 0.026 1.24 [0.60, 2.54] 0.56
Rural 1.00 1.00

Socioeconomic characteristics

Education level
Never been to school 1.15 [041,3.23] 0.79 2.19 [0.67,7.14] 191
Primary level 134 [0.48,3.74 0.58 247 [0.76,7.98] 130
Secondary level 1.27 [0.43,3.81] 0.66 1.71 [0.49,5.91] 393
College/university level 1.00 1.00

Employment status
Unemployed 1.95 [1.25,3.04] 0.003 2.18 [141,337] <0.0001
Employed 1.00 1.00

Monthly household income (in Ethiopian
Birr)
<1400 1.88 (1.19,2.96] 0.007 1.64 [1.03,2.63] 0.039
1400-2400 141 [0.69, 2.86] 0.343 127 [0.61,2.63] 0517
> 2400 1.00 1.00

Food security status
Food insecure 25 [1.55,4.02] <0.0001 797 [4.08,12.5] <0.0001
Food secure 1.00 1.00

BMI score (in kg/m?)
<185 1.29 [0.86,1.94] 0.22 1.77 (1.16,2.70] 0.008
>185 1.00 1.00

Wealth index tertile
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Table 2 (continued)
Predictors HRQoL
GPH GMH
(Summary score < 50) (Summary score <50)
Bivariate model Bivariate model
OR 95% Cl p value OR 95% Cl p value
3rd tertile 0.57 [0.34,0.96] 0.034 349 [3.19,7.82] 0.007
2nd tertile 0.74 [0.39, 1.41] 0.362 0.74 [0.39,1.37] 0337
1st tertile 1.00 1.00
Clinical features
Duration on ART
1 year or less 1.25 [061,255] 0.54 1.25 [0.61,2.54] 0.54
1-5 years 1.1 [0.71,1.66] 0.69 143 [0.93,2.18] 0.11
>5 years 1.00 1.00
Recent CD4 count (cells/mL)
<350 1.65 [1.02,2.68] 0.042 242 [1.50,3.90] <0.0001
350-500 0.72 [043,1.22] 0.22 0.58 [0.58,1.71 0.99
>501 1.00 1.00
Comorbidities
Yes 1.65 [1.88,2.07] 0.002 1.86 [1.22,2.85] 0.004
No 1.00 1.00

HRQol health-related quality of life, GPH global physical health, GMH global mental health summary, OR odds ratio, Cl confidence interval

Several studies have shown that certain sociodemo-
graphic factors, namely religious affiliation, is associ-
ated with quality of life among PLHIVs [14, 44, 45]. In
our study, Christian followers have better global physical
health-related quality of life. Although the role of reli-
gious differences was not well understood, differences
in socioeconomic factors: specifically lifestyles and reli-
gious beliefs, play a significant role in affecting physical
HRQoL [46, 47]. The differences in religious affiliations
have also been shown to affect the HRQoL of PLHIVs on
combination ART in different setups, including in Addis
Ababa, Ethiopia [14], Brazil [48], and China [44]. It is
reported that religion is traditionally strongly tied with
HRQoL and very important for PLHIVs [49], neverthe-
less the question why PLHIVs affiliated to particular reli-
gious group have lower GPH scores needs to be answered
by future studies.

Low levels of socioeconomic status, which are char-
acterized by unemployment and food insecurity, are
strongly associated with poor GPH score domains of
HRQoL. Our study shows that unemployed PLHIVs are
nearly twice more likely to have poor GPH. Likewise,
it has been shown that unemployment leads to poor
HRQoL among PLHIV in both developed and develop-
ing countries [13, 18, 50]. A study in Ethiopia has found
that unemployed PLHIVs are twice as likely to have poor
physical HRQoL than employed PLHIVs [24]. Reports

in different setups have shown that food insecurity is a
major contributor to poor HRQoL. Our findings reveal
that food insecure PLHIVs were 2.31 times more likely
to have poor GPH summary scores. Research in Uganda
has also shown that PLHIV from households that suf-
fer severe food insecurity have the lowest mean physical
health status scores [21, 22]. Equally, a longitudinal com-
munity-based research study in Canada [51] has found
that food insecurity is consistently associated with poor
physical health scores. It is evident that the relationship
between food insecurity and HIV is complex, and food
insecurity may impact both indirectly and directly on
physical and functional HRQoL. For example, both food
insecurity and HIV infection result in a gradual decline
in immunity, which may in turn result in lower GPH
summary scores. Thus, food assistance for food-insecure
PLHIV can significantly increase the physical health
scores and is reported to positively affect the physical
HRQoL of PLHIVs in Uganda [52].

Unemployment and food insecurity have also been
found to be predictors of poor global mental HRQoL in
our study. Like previously reported studies [12, 15, 53,
54], our study indicates that unemployed PLHIV have
poor GMH scores. Studies in Ethiopia have established
that there is a strong link between unemployment and
HRQoL [55, 56]. For people living with HIV, unemploy-
ment is an interactional and reinforcing process for poor



Nigusso and Mavhandu-Mudzusi Health Qual Life Outcomes

Table 3 Global Physical and Mental HRQoL summary
scores and multivariable linear regression analysis
with selected study sample characteristics in Benishangul
Gumuz Region, Ethiopia, 2020

Variables Multivariate analysis

AOR 95% ClI p value
GPH
Age below 25 years 040 [0.29,047] 0.043
Married 1.04 [0.49,2.13] 0.920
Divorced/widowed 0.52 [0.25,1.07] 0.074
Amhara 1.01 [0.17,1.02] 0.390
Oromo 1.16 [1.32, 709} 0400
Agew 1.08 [0.39, 2.94] 0.830
Christian 0.39 [0.23,0.69] 0.001
Unemployed 1.87 [1.06, 2.80] 0.027
Food-insecure 2.31 [1.36, 394} 0.002
Comorbidities 1.34 [1.11,1.62] 0.036
GMH
Married 131 [0.62, 2.80] 0482
Divorced/widowed 0.74 [0.35,1.53] 0425
Unemployed 265 [1.04, 2. 65} 0.035
Food-insecure 6.43 [3.22,9.82] <0.0001
3rd tertile wealth index 177 [1.21,3.38] 0.036
2nd tertile wealth index 0.82 [0.41,1.67] 0.587
CD4 count below 350 cells/mL 1.91 [1.14,3.21] 0.014
CD4 count 350-500 cells/mL 1.04 [0.58, 1.89] 0.090
Comorbidities 1.52 [1.62,3.68] 0.042

AOR adjusted odds ratio

mental health [54]; it has an adverse effect on psycho-
logical wellbeing and the HRQoL of an individual, result-
ing in financial limitations and a poor standard of living
[15]. Our study shows that food-insecure households are
nearly seven times more likely to have poor global mental
health scores than their counterparts. This confirms the
finding of studies in South Indian that show that food-
insecure PLHIVs have the lowest mental health score
[57], and food insecurity affects mental HRQoL as it leads
to mental health problems such as major depression [51,
58, 59]. Depression accelerates the disease progression
of HIV to AIDS, which can affect the appetite and food
security status of PLHIV, and eventually results in lower
quality of life [58]. Mental HRQoL measures wellbeing
and reflects individuals’ assessments of the impact of
their mental health on their social participation in their
current environment. A study conducted in Uganda has
found that food assistance to food-insecure PLHIV does
not lead to an increase in their mental health score [52].
This study also shows that the third tertile on the
wealth index (or the poorest PLHIVs in terms of asset
possession) has a strong association with GMH, which
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is consistent with reports by Weldsilase et al. [60] and
Abebe [61] that least-wealth status is associated with
poor overall HRQoL. From these reports it is very evi-
dent that a lack of assets affects the health of PLHIVs as
manifested psychologically in poor mental HRQoL. Least
wealth may also be an indication of socioeconomic ine-
qualities resulting from unemployment, lost work oppor-
tunities as a result of gender disparities, which leads to
poor access to health care and poor overall health. Nev-
ertheless, it is not clear whether a poor position on the
wealth index can be contributed to HIV infection as
no further data related to asset possession have been
collected.

It has been found that there is a strong correla-
tion between HIV-related clinical outcomes, such as
CD4<350 cells/mL, and poor GMH summary scores.
Comorbidities with HIV are strongly associated with
both poor GPH and poor GMH summary scores. Like
our study, studies in Nigeria [62], Southern Brazil
[63], Bangladesh [64] and USA [65] have shown that a
CD4 +cell count of less than 350 cells/mL is associated
with poorer HRQoL. The lower the CD4 count, the more
susceptible PLHIVs are to infection and mental stress.
A higher CD4+cell count reflects an improved health
status as the body is capable of protecting itself from
comorbidities, which in turn leads to better HRQoL. Yet,
there are also studies that show no association between
CD4 + cell counts and HRQoL among people with HIV
in an Irish cohort [15], among HIV-infected adolescent
and young adult women in the USA [65] and in Taiwan-
ese PLHIV [66]. The disagreement may be attributed to
differences in study populations and differences in indi-
viduals’ perceptions of their health. Consistent with the
report of the study in Ethiopia [67], it has been found
that comorbidities with HIV is strongly associated with
both GPH and GMH, resulting in poorer HRQoL. Sev-
eral study reports agree with these findings [68, 69] that
additional comorbidities with HIV exposes PLHIV to a
double burden of illnesses that could significantly com-
promise their quality of life. The presence of additional
comorbidities directly affects the general functioning and
wellbeing of PLHIV and thus mediates poor HRQoL.

Limitations

The limitations of this study include its cross-sectional
nature, which may preclude conclusions on causality.
Hence the exact direction of the associations between
predictor variables and HRQoL cannot be established.
Recruitment of participants from the outpatient clin-
ics and exclusion of hospitalized PLHIV may have
altered the HRQoL findings. Finally, other confound-
ing factors such viral load, clinical stage, alcohol use and
smoking were not considered in the questionnaires. For



Nigusso and Mavhandu-Mudzusi Health Qual Life Outcomes

further exploration, we would take these factors into
consideration.

Conclusions

The study reveals that socioeconomic inequalities are
important determinants of improved HRQoL among
PLHIVs. Factors such as being older than 25 vyears,
unemployment, household food insecurity and comor-
bidities with HIV are significantly associated with poor
physical HRQoL. Conversely a Christian religious affili-
ation is associated with higher global physical health-
related quality of life. Unemployment, food insecurity,
least wealth index score, recent CD4 count below 350
cells/mL and comorbidities with HIV are associated
with poor global mental HRQoL. Many of the predic-
tors are alterable risk factors. Appropriate strategies can
improve the holistic management of chronic illness and
maximize PLHIVS" HRQoL. Improving the HRQoL of
PLHIVs requires comprehensive intervention strategies,
including policies and programmes that will improve the
health, wellbeing and livelihood of PLHIVs. For instance,
age-specific physical health strengthening activities for
adults over 25 years of age improve physical HRQoL.
Faith-based behavioral and physical intervention strat-
egies improve religious determinants of poor physical
HRQoL, and tackling the issue of unemployment and
food insecurity improves the physical HRQoL [13, 45,
51]. In addition, addressing social inequality brought
about by unemployment, food insecurity and poor asset
possession can enhance mental HRQoL. Improving
GMH summary scores emphasize the need for interven-
tions to boost the immunity and CD4 count of PLHIV,
and to prevent and treat comorbidities timeously.

Abbreviations

AIDS: Acquired Immune Deficiency Syndrome; AOR: Adjusted odds ratio; ART
. Antiretroviral therapy; BMI: Body mass index; CI: Confidence interval; HIV:
Human immunodeficiency virus; HRQoL: Health-related quality of life; GMH:
Global mental health; OR: Odds ratio; GPH: Global physical health; PLHIV:
People living with HIV and AIDS; QoL: Quality of life.

Acknowledgements

Our special thanks go to all the research assistants, the data entry clerks and
the people living with HIV who voluntarily participated in the survey; and to
the University of South Africa for the support provided to us.

Authors’ contributions

FTN conceived, designed and implemented the field research, performed the
statistical analyses and drafted the manuscript. AHM reviewed and edited
the manuscript. Both authors contributed to the interpretation of the data
and critically revised the paper. Both authors read and approved the final
manuscript.

Funding
The authors received no funding for this work.

Availability of data and materials
Please contact author for data requests.

(2021) 19:63

Page 9 of 11

Ethical approval and consent to participate

Ethical clearance was obtained from the Health Studies Higher Degrees
Committee of the College of Human Sciences at the University of South Africa
(REC 012714-039 NHERC). Also, permission to conduct the study was obtained
from the Benishangul Gumuz Regional State Health Bureau. All participants
provided written informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

! College of Human Science, Department of Health Studies, University

of South Africa (UNISA), Pretoria, South Africa. 2 Programme and Policy Section,
United Nations World Food Programme, Addis Ababa, Ethiopia.

Received: 8 April 2020 Accepted: 8 February 2021
Published online: 25 February 2021

References

1. Centers for Diseases Control and Prevention (2020) HRQOL concepts.
https://www.cdc.gov/hrqol/concept.htm. Accessed 8 Feb 2020.

2. Mercieca-Bebber R, King MT, Calvert MJ, Stockler MR, Friedlander M. The
importance of patient-reported outcomes in clinical trials and strategies
for future optimization. Patient Relat Outcome Meas. 2018;9:353-67.

3. Zikos E, Coens C, Quinten C, et al. The added value of analyzing pooled
health-related quality of life data: a review of the EORTC PROBE initiative.
JNCI J Natl Cancer Inst. 2016. https://doi.org/10.1093/jnci/djv391.

4. US. Department of Health and Human Services (2020) Health-related
quality of life and well-being | healthy people 2020. https.//www.healt
hypeople.gov/2020/about/foundation-health-measures/Health-Relat
ed-Quality-of-Life-and-Well-Being. Accessed 30 Dec 2018.

5. Hays R, Reeve D. Epidemiology and demography in public health. San
Diego: Academic Press; 2010.

6. UNAIDS (2019) Fact sheet—global HIV/AIDS update. https://www.unaid
s.org/en/resources/fact-sheet. Accessed 11 Nov 2019.

7. AVERT (2019) Technology, e-health and HIV programming | Avert. https://
www.avert.org/technology-e-health-and-hiv-programming. Accessed 11
Nov 2019.

8. Hightow-Weidman LB, Muessig KE, Bauermeister J, Zhang C, LeGrand S.
Youth, Technology, and HIV: Recent Advances and Future Directions. Curr
HIV/AIDS Rep. 2015;12:500-15.

9. Liping M, Peng X, Haijiang L, Lahong J, Fan LH, Yuhua R. Quality of Life of
People Living with HIV/AIDS: A Cross-Sectional Study in Zhejiang Prov-
ince. China: PloS One; 2015. https://doi.org/10.1371/journal.pone.01357
05.

10. Osei-Yeboah J, Owiredu WKBA, Norgbe GK, et al. Quality of life of people
living with HIV/AIDS in the Ho Municipality, Ghana: a cross-sectional
study. AIDS Res Treat. 2017. https://doi.org/10.1155/2017/6806951.

11. Kivits J, Erpelding M, Guillemin F. Social determinants of health-related
quality of life. Elsevier Masson SAS. 2013;615:5189-94.

12. Passos SMK, de Souza LDM. An evaluation of quality of life and its deter-
minants among people living with HIV/AIDS from Southern Brazil. Cad
Saude Publica. 2015;31:800-14.

13. Ghiasvand H, Higgs P, Noroozi M, Ghaedamini Harouni G, Hemmat M,
Ahounbar E, Haroni J, Naghdi S, Nazeri Astaneh A, Armoon B. Social and
demographical determinants of quality of life in people who live with
HIV/AIDS infection: evidence from a meta-analysis. Biodemography Soc
Biol. 2020;,65:57-72.

14. Mekuria LA, Sprangers MAG, Prins JM, Yalew AW, Nieuwkerk PT. Health-
related quality of life of HIV-infected adults receiving combination antiret-
roviral therapy in Addis Ababa. AIDS Care. 2015;27:934-45.

15. George S, Bergin C, Clarke S, Courtney G, Codd MB. Health-related quality
of life and associated factors in people with HIV: an Irish cohort study.
Health Qual Life Outcomes. 2016;14:115.


https://www.cdc.gov/hrqol/concept.htm
https://doi.org/10.1093/jnci/djv391
https://www.healthypeople.gov/2020/about/foundation-health-measures/Health-Related-Quality-of-Life-and-Well-Being
https://www.healthypeople.gov/2020/about/foundation-health-measures/Health-Related-Quality-of-Life-and-Well-Being
https://www.healthypeople.gov/2020/about/foundation-health-measures/Health-Related-Quality-of-Life-and-Well-Being
https://www.unaids.org/en/resources/fact-sheet
https://www.unaids.org/en/resources/fact-sheet
https://www.avert.org/technology-e-health-and-hiv-programming
https://www.avert.org/technology-e-health-and-hiv-programming
https://doi.org/10.1371/journal.pone.0135705
https://doi.org/10.1371/journal.pone.0135705
https://doi.org/10.1155/2017/6806951

Nigusso and Mavhandu-Mudzusi Health Qual Life Outcomes

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

35.

Hoffmann R. Concepts of Social Inequality. In: Hoffmann R, editor. Socio-
economic differences in old age mortal. Dordrecht: Springer; 2008. p.
29-55.

Binelli C, Loveless M, Whitefield S. What is social inequality and why

does it matter? Evidence from Central and Eastern Europe. World Dev.
2015;70:239-48.

Hajizadeh M, Sia D, Heymann SJ, Nandi A. Socioeconomic inequalities in
HIV/AIDS prevalence in sub-Saharan African countries: evidence from the
demographic health surveys. Int J Equity Health. 2014;13:18.

Fox AM. The social determinants of HIV serostatus in Sub-Saharan Africa:
an inverse relationship between poverty and HIV? Public Health Rep.
2010;125:16-24.

Tesfaye M, Kaestel P, Olsen M, Girma T, Yilma D, Abdissa A, Ritz C, Prince M,
Friis H, Hanlon C. Food insecurity, mental health and quality of life among
people living with HIV commencing antiretroviral treatment in Ethiopia: a
cross-sectional study. BioMed Cent. 2016. https://doi.org/10.1186/51295
5-016-0440-8.

Palermo T, Rawat R, Weiser SD, Kadiyala S. Food access and diet quality
are associated with quality of life outcomes among HIV-infected individu-
als in Uganda. PLoS ONE. 2013;8:62353.

Gebremichael DY, Hadush KT, Kebede EM, Zegeye RT. Food insecurity,
nutritional status, and factors associated with malnutrition among peo-
ple living with HIV/AIDS attending antiretroviral therapy at public health
facilities in West Shewa Zone, Central Ethiopia. BioMed Res Int. 2018a.
https://doi.org/10.1155/2018/1913534.

Gebremichael DY, Hadush KT, Kebede EM, Zegeye RT. Gender difference
in health related quality of life and associated factors among people
living with HIV/AIDS attending anti-retroviral therapy at public health
facilities, western Ethiopia: comparative cross sectional study. BMC Public
Health. 2018b. https://doi.org/10.1186/512889-018-5474-x.
Gebremichael DY, Hadush KT, Kebede EM, Zegeye RT. Gender difference
in health related quality of life and associated factors among people
living with HIV/AIDS attending anti-retroviral therapy at public health
facilities, western Ethiopia: comparative cross sectional study. BMC Public
Health. 2018¢;18:537.

Melaku T, Mamo G, Chelkeba L, Chanie T. Health-Related Quiality of Life
Among People Living with Human Immunodeficiency Virus on Highly
Active Antiretroviral Therapy in Ethiopia: PROQOL-HIV Based Survey.
Patient Relat Outcome Meas. 2020;11:73-86.

Tiyou A, Belachew T, Alemseged F, Biadgilign S. Food insecurity and
associated factors among HIV-infected individuals receiving highly active
antiretroviral therapy in Jimma zone Southwest Ethiopia. Nutr J. 2012.
https://doi.org/10.1186/1475-2891-11-51.

Bevans M, Ross A, Cella D (2014) Patient-reported outcomes measure-
ment information system (PROMIS®): efficient, standardized tools to
measure self-reported health and quality of life. https://www.ncbi.nlm.
nih.gov/pmc/articles/PMC4179871/. Accessed 8 Feb 2020.

Northwestern University (2020) PROMIS. http://www.healthmeasures.
net/explore-measurement-systems/promis. Accessed 8 Feb 2020.

CODE Technology (2020) PROMIS Global-10 | patient-reported outcome
measure. https://www.codetechnology.com/promis-global-10/.
Accessed 8 Feb 2020.

Shim J, Hamilton D. Comparative responsiveness of the PROMIS-10
Global Health and EQ-5D questionnaires in patients undergoing

total knee arthroplasty. Bone Jt. 2019. https://doi.org/10.1302/0301-
620X.101B7.BJJ-2018-1543.R1.

Lam KH, Kwa VIH. Validity of the PROMIS-10 Global Health assessed by
telephone and on paper in minor stroke and transient ischaemic attack in
the Netherlands. BMJ Open. 2018;8:019919.

Hays R, Bjorner J, Revicki D, Spritzer K, Cella D (2009) Development of
physical and mental health summary scores from the patient-reported
outcomes measurement information system (PROMIS) global items.
https://www.ncbi.nlm.nih.gov/pubmed/19543809. Accessed 8 Feb 2020.
Beavers AS, Lounsbury JW, Richards JK, Huck SW, Skolits GJ, Esquivel SL.
Practical considerations for using exploratory factor analysis in educa-
tional research . Pract Assess Res Eval. 2013;18:6.

Yong A, Pearce P. A beginner’s guide to factor analysis: focusing on
exploratory factor analysis. Tutor Quant Methods Psychol. 2013;9:79-94.
US Department of Agriculture (2019) Definitions of food security. https://
www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-
us/definitions-of-food-security.aspx. Accessed 8 Apr 2019.

(2021) 19:63

36.

37.

38.
39.
40.
41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Page 10 of 11

Coates J, Swindale A, Bilinsky P (2007) Household Food Insecurity Access
Scale (HFIAS) for measurement of food access: indicator guide: Version
3:(576842013-001). https://doi.org/https://doi.org/10.1037/e576842013
-001.

Filmer D, Pritchett LH. Estimating wealth effects without expenditure
data-or tears: an application to educational enrollments in states of India.
Demography. 2001;38:115-32.

US National Library of Medicine (2019) Malnutrition: definition. https://
medlineplus.gov/ency/article/000404.htm. Accessed 8 Apr 2019.
Tabachnick B, Fidell L. Using multivariate statistics. 5th ed. New York: Allyn
and Bacon; 2007.

PROMIS-Global-Health (2017) PROMIS Global Scoring Manual.

Abera K, Gedif T, Engidawork E, Gebre-Mariam T. Quality of life of people
living with HIV/AIDS and on highly active antiretroviral therapy in Ethio-
pia. Afr J AIDS Res. 2010,9:31-40.

Ferreira AC, Teixeira AL, Silveira MF, Carneiro M, Ferreira AC, Teixeira AL,
Silveira MF, Carneiro M. Quality of life predictors for people living with
HIV/AIDS in an impoverished region of Brazil. Rev Soc Bras Med Trop.
2018;51:743-51.

Ferreira B, Oliveira |, Paniago A. Quality of life of people living with HIV/
AIDS and its relationship with CD44- linphovytres, viral load and time of
diagnosis. Rev Bras Epidemiol. 2012;15:75-84.

. Sun W, Wu M, Qu P, Lu C, Wang L. Quality of life of people living with HIV/

AIDS under the new epidemic characteristics in China and the associated
factors. PLoS ONE. 2013;8:e64562.

Williams L. Larkin R African-American women with HIV/AIDS. Hum

Behav Soc Environ from an African-American Perspect Second Ed.
2013;6(2):479-550.

Weber SR, Pargament KI. The role of religion and spirituality in mental
health. Curr Opin Psychiatry. 2014;27:358-63.

Anderson N, Bulatao R, Cohen B. National Research Council (US) Panel
on race, ethnicity, and health in later life: critical perspectives on racial
and ethnic differences in health in late life. Washington, DC: National
Academies Press (US); 2004.

Oliveira FBM, Moura MEB, de Aratjo TME, Andrade EMLR, Oliveira FBM,
Moura MEB, de Aradjo TME, Andrade EMLR. Quality of life and associated
factors in people living with HIV/AIDS. Acta Paul Enferm. 2015;28:510-6.
Williams L, Larkin R. African-American women with HIV/AIDS. Hum Behav
Soc Env Afr-Am Perspect. 2013;6:479-500.

Weiser SD, Gupta R, Tsai AC, Frongillo EA, Grede N, Kumbakumba E,
Kawuma A, Hunt PW, Martin JN. Bangsberg DR (2012) Changes in food
insecurity, nutritional status, and physical health status after antiretro-
viral therapy initiation in rural Uganda. J Acquir Immune Defic Syndr.
1999;61:179-86.

Choi SKY, Fielden S, Globerman J, et al. Food insufficiency, housing and
health-related quality of life: results from the Positive Spaces, Healthy
Places study. AIDS Care. 2015;27:1183-90.

Maluccio JA, Palermo T, Kadiyala S, Rawat R. Improving health-related
quality of life among people living with HIV: results from an impact
evaluation of a food assistance program in Uganda. PLoS ONE.
2015;10:e0135879.

Degroote S, Vogelaers D, Vandijck DM. What determines health-related
quality of life among people living with HIV: an updated review of the
literature. Arch Public Health. 2014;72:40.

Rueda S, Raboud J, Mustard C, Bayoumi A, Lavis JN, Rourke SB. Employ-
ment status is associated with both physical and mental health quality of
life in people living with HIV. AIDS Care. 2011;23:435-43.

Tesfaye T, Darega J, Belachew T, Abera A. Health-related quality of life and
associated factors among people living with HIV/AIDS following ART
clinic in Jimma University Specialized Hospital, Southwest Ethiopia: a
facility-based cross-sectional study. Open Public Health J. 2018. https://
doi.org/10.2174/1874944501811010572.

Vo QT, Hoffman S, Nash D, El-Sadr WM, Tymejczyk OA, Gadisa T. Gender
differences and psychosocial factors associated with quality of life among
ART initiators in Oromia, Ethiopia. Aids Behav. 2016;20(1682):1691.
Heylen E, Panicker ST, Chandy S, Steward WT, Ekstrand ML. Food inse-
curity and its relation to psychological well-being among South Indian
people living with HIV. AIDS Behav. 2015;19:1548-58.

Poole-Di Salvo E, Silver EJ, Stein REK. Household food insecurity and
mental health problems among adolescents: what do parents report?
Acad Pediatr. 2016;16:90-6.


https://doi.org/10.1186/s12955-016-0440-8
https://doi.org/10.1186/s12955-016-0440-8
https://doi.org/10.1155/2018/1913534
https://doi.org/10.1186/s12889-018-5474-x
https://doi.org/10.1186/1475-2891-11-51
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4179871/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4179871/
http://www.healthmeasures.net/explore-measurement-systems/promis
http://www.healthmeasures.net/explore-measurement-systems/promis
https://www.codetechnology.com/promis-global-10/
https://doi.org/10.1302/0301-620X.101B7.BJJ-2018-1543.R1
https://doi.org/10.1302/0301-620X.101B7.BJJ-2018-1543.R1
https://www.ncbi.nlm.nih.gov/pubmed/19543809
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-of-food-security.aspx
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-of-food-security.aspx
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-of-food-security.aspx
https://doi.org/10.1037/e576842013-001
https://doi.org/10.1037/e576842013-001
https://medlineplus.gov/ency/article/000404.htm
https://medlineplus.gov/ency/article/000404.htm
https://doi.org/10.2174/1874944501811010572
https://doi.org/10.2174/1874944501811010572

Nigusso and Mavhandu-Mudzusi Health Qual Life Outcomes

59.

60.

61.

62.

63.

64.

65.

Tolassa B, Demissie D, Tesfaye T, Belachew T. Food insecurity and associ-
ated factors among people living with HIV attending ART Clinic in Fitche
Zonal Hospital, Ethiopia. J Pharm Altern Med. 2015;8.

Abebe Weldsilase Y, Likka MH, Wakayo T, Gerbaba M. Health-related qual-
ity of life and associated factors among women on antiretroviral therapy
in health facilities of Jimma Town, Southwest Ethiopia . Adv Public Health.
2018. https://doi.org/10.1155/2018/5965343.

Abebe Y (2018) Health related quality of life and associated factors
among women on anti-retroviral therapy in health facilities of Jimma
Town, Southwest Ethiopia: a cross-sectional study. J HIV Retro Virus.
https://doi.org/https://doi.org/10.21767/2471-9676-C1-003

Akinboro AO, Akinyemi SO, Olaitan PB, Raji AA, Popoola AA, Awoyemi OR,
Ayodele OE. Quality of life of Nigerians living with human immunodefi-
ciency virus. Pan Afr Med J. 2014;18:234.

Passos SMK, de Souza LD, M, . An evaluation of quality of life and its
determinants among people living with HIV/AIDS from Southern Brazil.
Cad Saude Publica. 2015;31:800-14.

Imam MH, Karim MR, Ferdous C, Akhter S. Health related quality of life
among the people living with HIV. Bangladesh Med Res Counc Bull.
2011;37:1-6.

Andrinopoulos K, Clum G, Murphy DA, Harper G, Perez L, Xu J, Cunning-
ham S, Ellen JM, Network AMT, for HIV, AIDS Interventions, . Health related

(2021) 19:63

66.

67.

68.

69.

Page 11 of 11

quality of life and psychosocial correlates among HIV-infected adolescent
and young adult women in the US. AIDS Educ Prev Off Publ Int Soc AIDS
Educ. 2011;23:367-81.

Feng M-C, Feng J-Y, Yu C-T, Chen L-H, Yang P-H, Shih C-C, Lu P-L. Stress,
needs, and quality of life of people living with human immunodeficiency
virus/AIDS in Taiwan. Kaohsiung J Med Sci. 2015;31:485-92.

Negera G, Mega T. Health-related quality of life among admitted HIV/
AIDS patients in selected ethiopian tertiary care settings: a cross-sectional
study. Open Public Health J. 2019. https://doi.org/10.2174/1874944501
912010532.

Jia H, Uphold CR, Zheng Y, Wu S, Chen GJ, Findley K, Duncan PW. A fur-
ther investigation of health-related quality of life over time among men
with HIV infection in the HAART era. Qual Life Res. 2007;16:961-8.
Wakawa IA, Said JM, Abba WM, Shehu S, Rabbebe IB, Beida O. The impact
of comorbid clinical depression on the health-related quality of life of
adults on highly active antiretroviral therapy in Maiduguri, northeastern
Nigeria. Indian J Psychol Med. 2014;36:408.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1155/2018/5965343
https://doi.org/10.21767/2471-9676-C1-003
https://doi.org/10.2174/1874944501912010532
https://doi.org/10.2174/1874944501912010532

	Health-related quality of life of people living with HIVAIDS: the role of social inequalities and disease-related factors
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study design and population
	Measurement of study variables
	Health-related quality of life (HRQoL)
	Outcome measures
	Statistical analyses

	Results
	Sociodemographic and clinical characteristics
	Health-related quality of life (HRQoL)
	Factors associated with Global Physical HRQoL
	Factors associated with Global Mental HRQoL

	Discussions
	Limitations

	Conclusions
	Acknowledgements
	References


