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Abstract

predictors of HRQOL in HIV/AIDS patients.

CD4<200 cells/mL, and advanced HIV/AIDS stages.

Objectives: We assessed health-related quality of life (HRQOL), its associated factors, and examined measurement
properties of the EuroQol - 5 Dimensions - 5 Levels (EQ-5D-5L) in HIV/AIDS patients.

Methods: A cross-sectional multi-site survey was conducted in 1016 patients (age: 35.4 + 7.0 years; 63.8% male) in
three epicenters of Vietnam. Internal consistency reliability, convergent validity, and discriminative validity of the
EQ-5D-5L and a visual analogue scale (VAS) were evaluated. Tobit censored regression models were used to identify

Results: The mean EQ-5D-5L single index and VAS were 0.65 (95% Confidence Interval (Cl) = 0.63; 0.67) and

70.3 (95% Cl = 69.2; 71.5). Cronbach’s alpha of five dimensions was 0.85. EQ-5D-5L has a good convergent validity
with VAS (0.73). It discriminated patients at different HIV/AIDS stages, duration of ART, and CD4 cell count.
Predictors of poorer HRQOL included being female, lower education level, unemployment, alcohol and drug use,

Conclusion: The EQ-5D-5L has good measurement properties in HIV/AIDS patients and holds potentials for
monitoring ART outcomes. Integration of HRQOL measurement using EQ-5D-5L in HIV/AIDS clinical practice could
be helpful for economic evaluation of HIV/AIDS interventions.
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Introduction

Health-related quality of life (HRQOL) has become an
important indicator to assess outcomes of health inter-
ventions, as well as inform patient management and
policy development. In HIV research, HRQOL measure-
ment has advanced rapidly in recent years, especially
since antiretroviral treatment (ART) services were scaled-
up that transformed HIV/AIDS into a chronic illness [1].
Assessments of HRQOL supplements traditional mea-
sures of HIV-related morbidity and mortality. HRQOL
was found to be associated with physical and clinical
characteristics of HIV/AIDS patients, including oppor-
tunistic infections, immune status and viral load [2-4].
Moreover, HRQOL includes broader non-medical aspects
of patients living with HIV/AIDS, such as psychological,

* Correspondence: bach@hmu.edu.vn

"Equal contributors

'School of Public Health, University of Alberta, Alberta, Canada
’Institute for Preventive Medicine and Public Health, Hanoi Medical
University, Hanoi, Vietnam

Full list of author information is available at the end of the article

( BioMed Central

interpersonal, spirituality, and environment [5,6]. There-
fore, measurements of HRQOL can better reflect
changes in HIV/AIDS patients and inform economic
evaluation of HIV/AIDS treatment services.

Basically, HRQOL can be assessed using generic or
condition specific measures. Generic measure included
health status profile or utility (preference-based) mea-
sures that provide a summary of HRQOL. Specific mea-
sures are those instruments which focus on problems
associated with single disease states, patient groups, or
areas of function [7]. There have been a number of
instruments, both generic or HIV/AIDS specific, applied
in HIV/AIDS patients, for instance, the WHOQOL-HIYV,
MOS-HIV, EQ-5D, SF-6D [8-11]. While specific mea-
sures are sensitive to clinical aspects of HIV/AIDS, they
are often in the form of long profiles that might be time-
consuming and inconvenient in clinical practice. Generic
preference-based measures such as EQ-5D, SF-6D, in
contrast, come in a short and convenient form, thus,
would be easier to administer in HRQOL measurements
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[8]. Nonetheless, preference-based measures usually have
a high ceiling effect and might be less responsive to
monitor changes in HRQOL of patients during ART
[12]. Recently, the EuroQOL Group has introduced a
5-level version of the EQ-5D. This promises better
measurement properties in terms of improving the
instrument’s sensitivity and reducing ceiling effects by
increasing the number of severity levels [13,14]. How-
ever, since this version is newly introduced, evidence
of its improvements in psychometric properties is very
limited.

Vietnam has one of the fastest growing HIV epidemics
in Asia, which was largely driven by high-risk behaviors,
including unsafe sex and drug injection [15,16]. Compre-
hensive HIV/AIDS care and treatment is a cost-effective
intervention recognized in the National HIV/AIDS Stra-
tegic Plan [16,17]. Over the last five years, ART services
have been rapidly scaled-up, covering 59,000 HIV/AIDS
patients, approximately 18 times the ART coverage in
2005. There have been 318 ART clinics established in
the country, of those 50% at the district, 48% at the pro-
vincial, and 2% at the central level [18]. The expansion
and decentralization of ART services promise substantial
benefits to HIV/AIDS patients and society. However, at
the same time, concerns are raised about the service’s
quality [19]. This underscores the importance of moni-
toring HIV/AIDS treatment outcomes as well as identify-
ing feasible and valid methods of HRQOL assessments.
In the present study, we assessed health-related quality
of life (HRQOL), its associated factors, and examined
measurement properties of the EuroQol - 5 Dimensions -
5 Levels (EQ-5D-5L) in HIV/AIDS patients attending
ART clinics in Vietnam.

Methods

Study design and participant recruitment

A cross-sectional study was conducted in Hanoi, Hai
Phong, and Ho Chi Minh City in 2012. These metropoli-
tans represent different geographical areas with the
largest HIV epidemics in Vietnam. Ha Noi is the capital
of Vietnam with a population of 6 million, among those,
18,108 people living with HIV. Hai Phong is a port city
in northern Vietnam of about 1.8 million citizens, among
those, 6930 HIV-positive cases reported. Ho Chi Minh
City is the biggest southern metropolitan centre, which
has the largest HIV-positive population nationwide with
46,507 cases over 8 million residents [20,21]. Seven
hospitals across levels of the health system were pur-
posively selected for the study where 1016 patients were
interviewed (17% of the total sample frame). The sample
size was allocated 20% for central (the National Hospital
for Tropical Diseases), 40% for provincial (Dong Da,
Viet Tiep, and Ho Chi Minh City Tropical Diseases
Hospitals), and 40% for district clinics (Tu Liem, Le
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Chan, and Binh Tan district health center). The eligibility
criteria for ART in Vietnam during the period of this
study included a CD4 count less than 250 cells/mL.
Patients with HIV/AIDS, registering for care or treat-
ment at selected sites, and present at the clinics during
the period of the survey, were invited to participate in
the study. This included both inpatients and outpatients,
who came for receiving regular check-ups and ARV med-
ications. Selection of patients was basically convenient
until we got a sufficient sample size given the fact that
we could not develop a sample frame of HIV/AIDS
patients due to confidentiality. The response rate was
85-90% in different clinics.

Measures and instrument
Face-to-face interviews using a structured questionnaire
were carried out by well-trained health workers to collect
information about patient’s socioeconomic, HIV-related
characteristics, and HRQOL. The socioeconomic charac-
teristics included age, gender, marital status, education
level, employment, and income. Household’s monthly
income was self-reported by summing up all sources of
income from each member in 2011; and then stratified
into five quintiles. Health behaviors of interest, includ-
ing drug use, alcohol use, and adherence to ART, were
also self-reported by patients during the interview. We
used the Alcohol Use Disorders Identification Test -
Consumption (AUDIT-C) to assess alcohol use disorders
(AUD) in HIV/AIDS patients [22]. It includes three
questions: 1) How often do you have a dink containing
alcohol?; 2) How many standard drinks containing
alcohol do you have on a typical day?; and 3) How often
do you have six or more drinks on one occasion?
Responses to each question were assigned a score from
0 to 4 that make the AUDIT-C’s total score falls into a
scale of 0—12. Higher scores indicate higher likelihood
that the patients health and safety are at risk. An
AUDIT-C score of (4 or more) in men and (3 or more) in
women is considered positive and used for classifying
individuals with active AUD. The Vietnamese version of
AUDIT instrument was developed and validated [22,23].
Patients were asked if they had ever used opiates. In
a longitudinal study of drug users in Vietnam, self-
reported drug use was associated with changes in HRQOL
[24]. Patients’ adherence to ART over the last 30 days
was self-reported on a visual analogue scale (VAS). The
threshold for optimal adherence was defined at 95% and
above [25]. Clinical characteristic, including HIV/AIDS
stages, CD4 cell count, and the duration of ART were
extracted from medical records over the past three
months.

The EuroQOL - 5 Dimensions (EQ-5D) was employed
for measuring health-related quality of life of HIV/AIDS
patients. It consisted of a weighted sum of five dimensions:
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Mobility, Self-care, Usual activities, Pain/Discomfort
and Anxiety/Depression, which provided a simple de-
scriptive profile and a single index value for health status
[26]. The Vietnamese version of the EQ-5D 3-levels
has been applied in HIV/AIDS patients as well as general
population in Vietnam [27]. We used a recently devel-
oped version, the EQ-5D-5L, which includes five-level
response options: no problems, slight problems, moder-
ate problems, severe problems, and extreme problems
[14]. EQ-5D-5L defined 3125 health states, which were
converted into a single index. The Vietnamese version of
the EQ-5D was provided by the EuroQOL and culturally
adopted in Vietnam [27]. Prior to the survey, three focus
group discussions were carried out in researchers, inter-
viewers and HIV/AIDS patients to examine the relevance
of five new response options of the EQ-5D-5L. Since
population reference of Vietnam was not available, we
used the interim scoring for EQ-5D-5L from the cross-
walk value set of Thailand [28]. Besides, the EQ-5D-5L
also includes a visual analogue scale (EQ-VAS), which
recorded the patient’s self-rated health on a 20 ¢cm verti-
cal, visual analogue scale with endpoints (0; 100) labeled
‘the best health you can imagine’ and ‘the worst health
you can imagine’. Finally, patients also reported their
general HRQOL on a global rating scale of five response
options: very poor, poor, moderate, good, and very good.

Statistical analysis

Descriptive statistical analysis was used to describe the
socio-demographics and HIV-related characteristics, and
EQ-5D-5L health profile of respondents. ANOVA test
was used to examine the differences between means of
HRQOL of various patient groups.

Psychometric properties of the EQ-5D-5L measurement:
Internal consistency reliability of measurement was esti-
mated using Cronbach’s alpha. Although EQ-5D consists
of multiple dimensions with single items, the use of
Cronbach’s alpha for evaluating its reliability has been
reported in previous studies [29-32]. Discriminative
validity was assessed by testing “a priori” hypotheses
that the measure could distinguish patients who were
at different clinical groups: (1) HIV/AIDS stages, (2)
CD4 cell counts, and (3) Duration of ART; and who
had different health behaviors: (4) drug use and (5) alco-
hol use; and (6) who had suboptimal ART adherence
[18,24,27,33-36]. The differences between known groups
relative to standard deviation of EQ-5D index and VAS
score were estimated for assessing the effect size. Effect
size of (0.2-0.5), (0.5-0.8), and (>0.8) indicates small,
moderate and large differences in HRQOL. The percent-
age of respondents at floor and ceiling scores were exam-
ined for each dimension of the EQ-5D. The EQ-5D-5L
single index was correlated with VAS score and a global
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rating of health-related quality of life to examine the
convergent validity of the measurement.

Multivariable linear regression was used to determine
factors associated with HRQOL domain’s scores. Since
the range of EQ-5D-5L single index and VAS ranged at
(-0.452; 1) and (0; 100), these scales were left- and right
censored. Censoring from above and below the HRQOL
scores did not allow us to measure exactly the values
which were higher or lower than the range thresholds.
Therefore, in regression analysis, we employed censored
regression models (Tobit models) to determined factors
associated with EQ-5D-5L single index and VAS [37].
Candidates for multivariate models included those
variables that met one of the following three criteria:
(1) socio-economic status, (2) biological association with
the outcome of interest; and (3) previously shown to be
associated with the health-related quality of life among
Vietnamese population [18,27,33]. We identified a set
of candidate variables, including: (1) patient’s character-
istics: gender, age, education, marital status, employment
and income; (2) HIV/AIDS-related characteristics: CD4
cell count, HIV stages, and ART; and (3) patient’s adher-
ence to ART, alcohol use, and drug use [18,24,27,33,38].
This set of candidate variables were entered in the full
regression models. After that, we applied a stepwise
forward selection to determine the reduced model
that selected variables based on the log-likelihood
ratio test at a p-value < 0.1, and excluded variables at
p-values >0.2.

Ethical consideration

The use of survey data was approved by the Authority
of HIV/AIDS Control, Ministry of Health of Vietnam.
Ethical approvals granted by the University of Alberta’s
Health Research Ethics Board. Written informed consent
was obtained from all participants after clearly introduce
the survey. Respondents could refuse to participate or
withdraw from the interview at any time, and this did
not affect their continuation of health care services.
Confidentiality was assured using codes of patient’s
information, and secured storage was prepared for both
paper questionnaires and electronic data set.

Results

Socio-demographic and clinical characteristics of
respondents

Of 1016 patients interviewed, 63.8% were male, average
age was 35.4 (SD=7.0), 45% had high school education
and above, and 20.4% had stable jobs. The average
monthly income per capita of their households was
roughly US$ 100 in 2011. As for HIV-related charac-
teristics, Table 1 shows that more than one-third of
respondents were in AIDS stage (37.6%), half of them
were symptomatic HIV stage (50%) and only 12.4% were
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Table 1 EQ-5D-5L profile of patients by different disease stages
Asymptomatic Symptomatic AIDS All

N % N % N % N %
MOBILITY
- Unable to walk about 2 1.6 10 20 21 55 33 33
- Severe problems 7 56 24 4.7 22 58 53 52
- Moderate problems 9 7.1 49 9.7 34 89 92 9.1
- Slight problems 26 20.6 149 293 105 27.5 280 276
- No problems 82 65.1 276 543 200 524 558 54.9
SELF-CARE
- Unable to wash or dress myself 1 0.8 3 06 17 4.5 21 2.1
- Severe problems 15 30 11 29 26 26
- Moderate problems 1 0.8 22 43 18 47 41 4.0
- Slight problems 11 8.7 60 11.8 46 120 117 115
- No problems 13 89.7 408 80.3 290 759 811 79.8
USUAL ACTIVITIES
- Unable to do 2 1.6 8 1.6 24 6.3 34 34
- Severe problems 3 24 17 34 20 5.2 40 39
- Moderate problems 5 4.0 37 73 23 6.0 65 6.4
- Slight problems 21 16.7 119 234 81 21.2 221 21.8
- No problems 95 754 327 64.4 234 61.3 656 64.6
PAIN/DISCOMFORT
- Extreme pain 2 16 5 1.0 17 45 24 24
- Severe pain 19 37 18 47 37 36
- Moderate pain 5 40 52 10.2 38 10.0 95 94
- Slight pain 48 38.1 241 474 146 382 435 428
- No pain 71 564 191 376 163 427 425 418
ANXIETY/DEPRESSION
- Extremely 5 4.0 19 37 22 58 46 4.5
- Severely 6 4.8 49 9.7 32 84 87 86
- Moderately 17 135 96 189 59 155 172 16.9
- Slightly 50 39.7 225 443 157 411 432 425
- Not anxious or depressed 48 38.1 119 234 112 293 279 27.5

asymptomatic. There were 88.8% patients taking ART,
among those, 55.3% have been treated for more than two
years. The majority of patients remained low CD4 cell
counts, 86.4% had <= 500 cells/mL. A large proportion
of the sample were those patients who had a history of
drug use (46.1%), and who reported having AUD (30.1%),
and who reported suboptimal adherence to ART (24.7%).

Quality profile and psychometric properties of the
EQ-5D-5L in HIV/AIDS patients

Table 1 describes the HRQOL profile of HIV/AIDS
patients by different disease stages. We found a lower
proportion of having no problems across all 5 HRQOL
dimensions in patients at later disease stages compared
to asymptomatic patients. Overall, it was the highest in
“Self-care” (79.8%) and the lowest in “Anxiety/Depression”

(27.5%). The EQ-5D-5L showed a small proportion of
respondents reported “very poor” status; the highest was
6.3% in “Usual activities”. There were 18.8% patients
reported having no problem in all five dimensions. The
mean EQ-5D index and VAS were 0.65 (SD= 0.27) and
70.3 (SD=19), respectively.

Table 2 shows the “known groups” validity of the
EQ-5D-5L, both single index and VAS score, in dis-
criminating patients at different HIV/AIDS stages, CD4
cell count groups, duration of ART, and having AUD.
Differences between the highest and lowest HRQOL of
these known groups ranged from 0.2 (AUDIT-positive)
to 0.6 (CD4 counts), indicating “small” to “moderate”
effect sizes. In addition, the VAS could distinguish
IDU and non-IDU patients at a level of significance
p=0.09; however, the effect size was trivial. The
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Table 2 HRQOL of different patient groups and discriminative validity of the EQ-5D-5L

N % EQ-5D Index VAS

Mean p-value Mean 95% Cl p-value

All patients 1016 100.0 0.65 0.63 067 70.34 69.17 71.51
HIV Stages
- Asymptomatic 126 124 0.73 0.69 0.77 <0.01 76.67 7414 79.20 <0.01
- Symptomatic 508 50.0 0.65 063 0.67 70.72 69.15 72.29
- AIDS 382 376 0.62 0.59 0.66 67.79 65.66 69.91
CD4
<=200 249 311 0.58 0.54 061 <0.01 64.47 61.80 67.14 <0.01
200<cd4<=350 249 311 0.66 0.62 0.69 7162 6943 73.81
350<cd4<=500 194 24.2 0.73 0.70 0.75 7557 7348 77.65
>500 109 136 0.69 0.65 0.74 76.22 73.20 79.24
Duration of ART
Not yet 114 11.2 0.64 0.59 0.69 <0.01 68.15 64.50 71.80 <0.01
<=1yr 196 193 0.58 0.54 0.62 65.53 62.57 68.50
1, <=2 144 14.2 0.65 0.61 0.69 71.54 68.58 7449
2; <=4 270 26.6 0.68 0.65 0.71 71.76 69.56 7395
4; <=7 292 287 0.68 0.64 0.71 72.52 70.44 74.60
IDU
- No 548 539 0.66 0.63 0.68 048 71.29 69.72 72.85 0.09
- Yes 468 46.1 0.64 0.62 0.67 69.24 67.46 71.01
AUDIT-positive
- No 710 69.9 067 0.65 0.69 <0.01 71.73 70.40 73.07 <0.01
- Yes 306 30.1 0.60 0.57 0.63 6712 64.78 6947
Optimal ART adherence
-No 660 753 0.65 0.63 0.67 091 7115 69.69 7262 047
- Yes 217 24.7 0.65 0.62 0.69 70.09 67.73 7244

convergent validity of EQ-5D-5L index score with VAS
was good (0.73), and with the global rating of HRQOL
was fair (0.36). Cronbach’s alpha of five dimensions
was 0.85.

Factors associated with HRQOL in HIV/AIDS patients

The mean of EQ-5D-5L single index and VAS was 0.65
(95% Confidence Interval (CI) = 0.63; 0.67) and 70.3
(95% CI = 69.2; 71.5), respectively (Table 2). Table 3 pre-
sents associations between patient’s characteristics and
EQ-5D-5L single index and VAS scores in reduced
multivariate models. Patients at the provincial level
reported lower HRQOL than whom attending central
clinics. Socio-demographic characteristics of respon-
dents negatively correlated with EQ-5D-5L single index
and VAS score included female sex, lower education at-
tainment, and unemployment. Later stages of HIV/AIDS
infections and deterioration in immune function were
associated with poorer HRQOL. Over the course of
ART, VAS score was lower in the first year of ART com-
pared to those not-yet taking it; meanwhile, EQ-5D-5L
single index was stable and significantly increased after

the 2" year of treatment. Besides, health behaviors also
predicted HRQOL in HIV/AIDS patients. Drug users
reported lower VAS score than non-drug users. Patients
who had AUD reported lower score in both VAS and
EQ-5D-5L single index than others.

Discussion

We assessed the HRQOL of HIV/AIDS patients attend-
ing ART clinics using the EQ-5D-5L profile, single index,
and VAS, and determined the association of socioeco-
nomic and clinical characteristics and HRQOL. The in-
strument showed an excellent reliability and good
discriminative validity. We found a high proportion in
Anxiety/Depression and Pain/Discomfort among HIV/
AIDS patients who were taking ART. The health utility
of patients was 0.65 and 0.70 for EQ-5D-5L single
index and VAS, respectively. Gender, education, and
employment were significantly associated with HRQOL.
Advanced HIV/AIDS patients, poor immune status,
having AUD and drug use, were associated with poorer
HRQOL.
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Table 3 Determinants of HRQOL in HIV/AIDS patients using EQ-5D-5L and VAS

EQ-5D index (-0.452; 1)

VAS (0; 100)

Coef. 95% Cl Coef. 95% CI
Level of Health System (° Central)
- Provincial —0.17%** (-0.16; -0.66) —7.8%x (-10.5; -5.0)
Gender (° Male)
- Female —4 5r*x (=7.5;-1.6)
Education (° Below high school)
- High school and above 0.06** (0.01; 0.10) 3.8%** (1.0; 6.5)
Marital status (° Single)
- Live with spouse/partner -20 (-4.9;09)
Employment (* Unemployment)
- Free-lancer ° 0.12%** (0.06; 0.19) 9.6%¥* (5.9;134)
- Stable jobs 0.09%* (0.02;0.17) 9.1%%* (4.7, 13.6)
- Others 0.13*** (0.04; 0.23) 17.3%** (5.8; 16.8)
Income quintiles (° Poorest)
- Richest 0.05 (=0.01;0.11)
HIV/AIDS Stages (° Asymptomatic)
- Symptomatic —0.2%%* (-03;-0.1) —7.0% (=120;-22)
- AIDS —0.1%** (=0.2; -0.1) —8.1%*¥* (=13.2;-3.0)
CD4 cell count (° Less than 200)
200<cd4<=350 0.06** (0.00; 0.12) 4.5%* (1.0, 80)
350<cd4<=500 0.15%** (0.08; 0.22) 8.8%** (4.9;12.7)
>500 0.07* (-0.01; 0.15) 8.4%*¥ (3.7, 13.0)
Duration of ART (° Not yet)
<=1yr —4.8%¥* (-85;-1.2)
1- <=2 yrs
2— <=4 yrs 0.07** (0.01; 0.14)
4- <=7 yrs 0.08** (0.01; 0.14)
History of drug use —3.9%** (-6.8;-1.1)
Having AUD —0.06** (=0.11; -0.01) =31 (-6.2;-0.1)
Constant 0.65*** (0.55; 0.76) 74.0%%* (67.3; 80.8)

*** n<0.01, ** p<0.05, * p<0.1, * Reference group.
b Self-employed, non-salary basis.

This is the first study examining psychometric proper-
ties of the new version - EQ-5D-5L in HIV/AIDS patients.
It showed that the reliability was 0.85, which was close
to the threshold of 0.90, indicating the potential use of
EQ-5D-5L for measuring HRQOL at an individual level.
In the literature, applications of the EQ-5D-3L in HIV/
AIDS showed its convergent validity with the MOS-HIV,
and discriminative validity with AIDS-defining events,
disease severity (CD4, viral load, and HIV/AIDS stages)
[35,36,39]. We observed the same validity of the EQ-5D-
5L in discriminating patients at different CD4 groups,
and HIV/AIDS stages. In addition, we found that EQ-
5D-5L could distinguish patients at different clinically
meaningful duration of ART. Another important charac-
teristic of the EQ-5D-5L was that it had a smaller ceiling
effect and average HRQOL score of the HIV/AIDS

population than the previous 3-level version [27]. There-
fore, there will be room for assessing the improvements
of HRQOL overtime if one would like to use this tool for
longitudinal assessments. Consequently, findings of this
study contribute to the cumulative evidence of measure-
ment properties of the EQ-5D instruments in HIV/AIDS
population that may inform the selection of measures in
both cross-sectional and follow-up designs.

Compared with previous studies, we found some
similar influential factors of HRQOL in HIV/AIDS
patients, for example, employment was positively asso-
ciated with HRQOL [27,33]. As for the duration of ART,
there was a consistent finding that patients might experi-
ence HRQOL reduction during the ART compared to
those not-yet-eligible for ART [27]. This could be due to
the immune deterioration and negative impact of ART
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side effects. Moreover, we found that changes in HRQOL
during ART were non-linear: it decreased within the first
year of ART, but then increased afterwards. We also con-
firmed the negative impacts of alcohol use and drug use
on HRQOL outcomes of ART for HIV/AIDS patients
[24,27]. In practice, both alcohol and drug use are known
to be associated with delayed access to health care, sub-
optimal adherence, more severe co-morbidities, and
poorer outcomes of ART [22,24].

This study has helpful implications for both HRQOL
assessments and ART services. The measurement prop-
erties of the EQ-5D-5L holds potentials in monitoring
changes in HRQOL, which are associated with meaningful
clinical indicators, such as, CD4 thresholds, HIV/AIDS
progression, or responses to ART treatment. Moreover,
it helps identify areas for interventions to improve the
health outcomes of patients. In this study, we observed a
very high prevalence of reported problems in Anxiety/
Depression that suggests the necessity of psychological
support during ART for HIV/AIDS patients. As for the
patient management, the 1* year ART is an important
period when we observed a significant reduction in
HRQOL. During this period, patients had to adapt with
the strict compliance, residual opportunistic infections,
and side effects of antiretroviral medications. The adher-
ence should also be maintained during more stable peri-
ods of ART afterwards. In the Vietnamese settings,
stigma and discrimination were found to be a significant
barrier that affected adherence to and HRQOL outcomes
of ART [27]. The reduction in HRQOL observed in
women suggests that gender-specific impact mitigation
and support interventions should be in place. Previous
works identified that peer’s support, vocational training,
job referrals, and microfinance are potential interven-
tions to support women with HIV/AIDS [27,33,40-42].

The strengths of this study include the involvement
of patients in three epicenters across levels of health
systems and geographical areas of Vietnam. In addition,
we employed the Thailand tariff for deriving the EQ-
5D-5L index, which has close culture and other charac-
teristics with Vietnam. Besides, there were some limita-
tions that should be acknowledged. First, we did not have
viral load assessments, a gold standard in monitoring
ART outcomes, since viral load tests are costly and not
regularly assessed for all HIV/AIDS patients in Vietnam.
Second, tests of convergent validity compared only the
measures derived from the same EQ-5D instrument.
Moreover, the cross-sectional design might be less cap-
able for causal inference as well as for assessing the re-
sponsiveness of the EQ-5D-5L in this measurement. In
addition, patients at clinics were selected conveniently
making the sample not representative for the popula-
tion of HIV/AIDS patients and limiting the
generalizability of study findings.
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In conclusion, the EQ-5D-5L showed good properties
in measuring HRQOL of HIV/AIDS patients and has
potentials for monitoring ART outcomes. Integration of
HRQOL measurement using EQ-5D-5L in HIV/AIDS
clinical practice could be helpful for economic evalu-
ation of HIV/AIDS interventions. Further research to
develop a scoring system of the Vietnamese population
is recommended.

Competing interests
The authors declare no funding support or conflicts of interest.

Authors’ contributions

BXT and LTN designed and implemented the survey. BXT and AO analyzed
the data. BXT, AO, and LTN wrote the manuscript. All authors read and
approved the final manuscript.

Author details

'School of Public Health, University of Alberta, Alberta, Canada. 2Institute for
Preventive Medicine and Public Health, Hanoi Medical University, Hanoi,
Vietnam. 3Authority of HIV/AIDS Control, Ministry of Health, Hanoi, Vietnam.

Received: 20 August 2012 Accepted: 31 October 2012
Published: 1 November 2012

References

1. Grossman HA, Sullivan PS, Wu AW: Quality of life and HIV: current
assessment tools and future directions for clinical practice. AIDS Read
2003, 13:583-590. 595-587.

2. Call SA, Klapow JC, Stewart KE, et al- Health-related quality of life and
virologic outcomes in an HIV clinic. Qual Life Res 2000, 9:977-985.

3. Chenglong Liu DO, Detels R, Zheng H, Johnson L, Kingsley L, Jacobson LP:
Impacts of HIV infection and HAART use on quality of life. Qual Life Res
2006, 15:941-949.

4. Jayaweera D, Dejesus E, Nguyen KL, Grimm K, Butcher D, Seekins DW:
Virologic suppression, treatment adherence, and improved quality of life
on a once-daily efavirenz-based regimen in treatment-Naive HIV-1-
infected patients over 96 weeks. H/V Clin Trials 2009, 10:375-384.

5. Bajunirwe F, Tisch DJ, King CH, Arts EJ, Debanne SM, Sethi AK: Quality of
life and social support among patients receiving antiretroviral therapy in
Western Uganda. AIDS Care 2009, 21:271-279.

6. Ruiz Perez |, Rodriguez Bano J, Lopez Ruz MA, del Arco Jimenez A, Causse
Prados M, Pasquau Liano J, Martin Rico P, de la Torre Lima J, Prada Pardal
JL, Lopez Gomez M, et al: Health-related quality of life of patients with
HIV: impact of sociodemographic, clinical and psychosocial factors. Qual
Life Res 2005, 14:1301-1310.

7. Guyatt GH, Feeny DH, Patrick DL: Measuring health-related quality of life.
Ann Intern Med 1993, 118:622-629.

8. Garvie PA, Lawford J, Banet MS, West RL: Quality of life measurement in
paediatric and adolescent populations with HIV: a review of the
literature. Child Care Health Dev 2009, 35:440-453.

9. WHOQOL HIV Group: WHOQOL-HIV for quality of life assessment among
people living with HIV and AIDS: results from the field test. AIDS Care
2004, 16:882-889.

10. Stavem K, Froland SS, Hellum KB: Comparison of preference-based utilities
of the 15D, EQ-5D and SF-6D in patients with HIV/AIDS. Qual Life Res
2005, 14:971-980.

11. Shahriar J, Delate T, Hays RD, Coons SJ: Commentary on using the SF-36
or MOS-HIV in studies of persons with HIV disease. Health Qual Life
Outcomes 2003, 1:25.

12. Wu AW, Jacobson KL, Frick KD, Clark R, Revicki DA, Freedberg KA,
Scott-Lennox J, Feinberg J: Validity and responsiveness of the euroqol as
a measure of health-related quality of life in people enrolled in an AIDS
clinical trial. Qual Life Res 2002, 11:273-282.

13. van Hout B, Janssen MF, Feng YS, Kohlmann T, Busschbach J, Golicki D,
Lloyd A, Scalone L, Kind P, Pickard AS: Interim scoring for the EQ-5D-5L:
mapping the EQ-5D-5L to EQ-5D-3L value sets. Value Health 2012,
15:708-715.



Tran et al. Health and Quality of Life Outcomes 2012, 10:132
http://www.hglo.com/content/10/1/132

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32,

33.

34.

35.

Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, Bonsel G, Badia
X: Development and preliminary testing of the new five-level version of
EQ-5D (EQ-5D-5L). Qual Life Res 2011, 20:1727-1736.

UNAIDS: 2008 Report on the global AIDS epidemic. UNAIDS/0825E/JC1510E
2008, 30 pages. Available at: http://whglibdoc.who.int/unaids/2008/
9789291737116_eng.pdf. Accessed January 1, 2012.

The Commission on AIDS in Asia: Redefining AIDS in Asia: Crafting an
effective response. Oxford University Press; 2008. 258 pages Available at:
http://wwwunaidsorg/en/media/unaids/contentassets/dataimport/pub/
report/2008/20080326_report_commission_aids_enpdf. Accessed January 1,
2010.

Ministry of Health: National strategy on HIV/AIDS prevention and control
towards 2010. Hanoi, Vietnam: Medical Publishing House; 2008.

Tran BX: Quality of life outcomes of antiretroviral treatment for HIV/AIDS
patients in Vietnam. PLoS One 2012, 7:e41062.

Tran BX, Nguyen NPT Patient satisfaction with HIV/AIDS care and
treatment in the decentralization of services delivery in Vietnam. PLoS
One 2012, 7:e46680.

Vietnam Administration of HIV/AIDS Control: Report on the current situation
of HIV infection in 2009. Hanoi: Vietnam: 2010. Available at: http://www.vaac.
gov.vn/Desktop.aspx/Noi-dung/Tinh-hinh-dich/Tinh_hinh_dich_nhiem_
HIVAIDS_toan_quoc_nam_2009/. Accessed June 1, 2011.

VAAC: The annual report of HIV/AIDS in 2011; 2012.

Tran BX, Nguyen N, Ohinmaa A, Duong AT, Nguyen LT, Van Hoang M, Vu
PX, Veugelers PJ: Prevalence and correlates of alcohol use disorders
during antiretroviral treatment in injection-driven HIV epidemics in
Vietnam. Drug Alcohol Depend 2012.

Giang KB, Allebeck P, Spak F, Van Minh H, Dzung TV: Alcohol use and
alcohol consumption-related problems in rural Vietnam: an
epidemiological survey using AUDIT. Subst Use Misuse 2008, 43:481-495.
Tran BX, Ohinmaa A, Duong AT, Do NT, Nguyen LT, Nguyen QC, Mills S,
Jacobs P, Houston S: Changes in drug use are associated with health-
related quality of life improvements among methadone maintenance
patients with HIV/AIDS. Qual Life Res 2012, 21:613-623.

Simoni JM, Kurth AE, Pearson CR, Pantalone DW, Merrill JO, Frick PA: Self-
report measures of antiretroviral therapy adherence: a review with
recommendations for HIV research and clinical management. AIDS Behav
2006, 10:227-245.

EuroQOL Group: User guide. Basic information on how to use EQ-5D.
@Euro QOL 2009, 24 pages. Available at: http://www.eurogol.org/fileadmin/
user_upload/Documenten/PDF/User_Guide_v2_March_2009.pdf. Accessed
January 1, 2012.

Tran BX, Ohinmaa A, Nguyen LT, Nguyen TA, Nguyen TH: Determinants of
health-related quality of life in adults living with HIV in Vietnam. AIDS
Care 2011, 23:1236-1245.

Group EQOL: EQ-5D-5L User Guide: Basic information on how to use the £Q-
5D-5L instrument. Rotterdam, The Netherlands; 2011.

King JT Jr, Tsevat J, Roberts MS: Measuring preference-based quality of life
using the EuroQol EQ-5D in patients with cerebral aneurysms.
Neurosurgery 2009, 65:565-572. discussion 572-563.

Savoia E, Fantini MP, Pandolfi PP, Dallolio L, Collina N: Assessing the
construct validity of the Italian version of the EQ-5D: preliminary results
from a cross-sectional study in North Italy. Health Qual Life Outcomes
2006, 4:47.

Pickard AS, Neary MP, Cella D: Estimation of minimally important
differences in EQ-5D utility and VAS scores in cancer. Health Qual Life
Outcomes 2007, 5:70.

Bland JM, Altman DG: Cronbach’s alpha. BMJ 1997, 314:572.

Tran BX, Ohinmaa A, Nguyen LT, Oosterhoff P, Vu PX, Vu TV, Larsson M:
Gender differences in quality of life outcomes of HIV/AIDS treatment in
the latent feminization of HIV epidemics in Vietnam. AIDS Care 2012,
24:1187-1196.

Tran BX, Ohinmaa A, Duong AT, Nguyen LT, Vu PX, Mills S, Houston S,
Jacobs P: Cost-effectiveness of integrating methadone maintenance and
antiretroviral treatment for HIV-positive drug users in Vietnam's
injection-driven HIV epidemics. Drug Alcohol Depend 2012, 125:260-266.
Nosyk B, Sun H, Bansback N, Guh DP, Li X, Barnett P, Bayoumi A, Griffin S,
Joyce V, Holodniy M, et al: The concurrent validity and responsiveness
of the health utilities index (HUI 3) among patients with advanced
HIV/AIDS. Qual Life Res 2009, 18:815-824.

Page 8 of 8

36. Clayson DJ, Wild DJ, Quarterman P, Duprat-Lomon I, Kubin M, Coons SJ: A
comparative review of health-related quality-of-life measures for use in
HIV/AIDS clinical trials. Pharmacoeconomics 2006, 24:751-765.

37. Twisk J, Rijmen F: Longitudinal tobit regression: a new approach to
analyze outcome variables with floor or ceiling effects. J Clin Epidemiol
2009, 62:953-958.

38, Tran BX, Ohinmaa A, Duong AT, Do NT, Nguyen LT, Mills S, Houston S,
Jacobs P: Cost-effectiveness of methadone maintenance treatment for
HIV-positive drug users in Vietnam. AIDS Care 2012, 24:283-290.

39, Anis AH, Nosyk B, Sun H, Guh DP, Bansback N, Li X, Barnett PG, Joyce V,
Swanson KM, Kyriakides TC, et al: Quality of life of patients with advanced
HIV/AIDS: measuring the impact of both AIDS-defining events and
non-AIDS serious adverse events. J Acquir Immune Defic Syndr 2009,
51:631-639.

40.  Nguyen TA, Oosterhoff P, Ngoc YP, Wright P, Hardon A: Self-help groups
can improve utilization of postnatal care by HIV-infected mothers.

J Assoc Nurses AIDS Care 2009, 20:141-152.

41, Oosterhoff P, Anh NT, Hanh NT, Yen PN, Wright P, Hardon A: Holding the
line: family responses to pregnancy and the desire for a child in the
context of HIV in Vietnam. Cult Health Sex 2008, 10:403-416.

42. Oosterhoff P, Anh NT, Yen PN, Wright P, Hardon A: HIV-positive mothers in
Viet Nam: using their status to build support groups and access
essential services. Reprod Health Matters 2008, 16:162-170.

doi:10.1186/1477-7525-10-132

Cite this article as: Tran et al: Quality of life profile and psychometric
properties of the EQ-5D-5L in HIV/AIDS patients. Health and Quality of
Life Outcomes 2012 10:132.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central



http://whqlibdoc.who.int/unaids/2008/9789291737116_eng.pdf
http://whqlibdoc.who.int/unaids/2008/9789291737116_eng.pdf
http://wwwunaidsorg/en/media/unaids/contentassets/dataimport/pub/report/2008/20080326_report_commission_aids_enpdf
http://wwwunaidsorg/en/media/unaids/contentassets/dataimport/pub/report/2008/20080326_report_commission_aids_enpdf
http://www.vaac.gov.vn/Desktop.aspx/Noi-dung/Tinh-hinh-dich/Tinh_hinh_dich_nhiem_HIVAIDS_toan_quoc_nam_2009/
http://www.vaac.gov.vn/Desktop.aspx/Noi-dung/Tinh-hinh-dich/Tinh_hinh_dich_nhiem_HIVAIDS_toan_quoc_nam_2009/
http://www.vaac.gov.vn/Desktop.aspx/Noi-dung/Tinh-hinh-dich/Tinh_hinh_dich_nhiem_HIVAIDS_toan_quoc_nam_2009/
http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/User_Guide_v2_March_2009.pdf
http://www.euroqol.org/fileadmin/user_upload/Documenten/PDF/User_Guide_v2_March_2009.pdf

	Abstract
	Objectives
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Study design and participant recruitment
	Measures and instrument
	Statistical analysis
	Ethical consideration

	Results
	Socio-demographic and clinical characteristics of respondents
	Quality profile and psychometric properties of the �EQ-5D-5L in HIV/AIDS patients
	Factors associated with HRQOL in HIV/AIDS patients

	Discussion
	Competing interests
	Authors’ contributions
	Author details
	References

