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AbstrAct
Objectives This study aims to assess the psychometric 
properties of the Chinese version of the WHOQOL-HIV 
BREF.
Design Cross-sectional study.
setting Centers for Disease Control and Prevention and 
infectious disease hospitals in three Chinese provinces.
Participants Sample of 1100 people living with HIV/AIDS 
(PLWHA).
Interventions We recruited 1100 PLWHA to evaluate their 
quality of life (QOL) using the WHOQOL-HIV BREF. Of these 
participants, 57 were randomly selected to repeat the QOL 
evaluation 2 weeks later.
Main outcome measures The reliability of the WHOQOL-
HIV BREF was assessed in terms of its internal consistency 
and test–retest reliability. The construct, concurrent, 
convergent, discriminant and known-group validity were 
also analysed. In addition, the factorial invariance across 
genders was assessed.
results Cronbach’s α coefficient for the overall scale 
was 0.93. Except for the spirituality domain, which had 
an α below 0.70 (0.66), the other five domains showed 
adequate internal consistency. The test–retest reliability 
revealed a statistically significant intraclass correlation 
coefficient of 0.72–0.82 (p<0.001). Confirmatory factor 
analysis found that the six-domain structure produced an 
acceptable fit to the data. The instrument showed factorial 
invariance across gender groups. All domains were 
significantly correlated with the general items and the 
SF-36 (p<0.01). The correlation coefficients were >0.40 
(r=0.40–0.67), except for the association between the 
spirituality domain and two general items (QOL: r=0.33; 
health status: r=0.36). Subjects with lower CD4 counts 
had lower scores for all domains (p<0.05). Symptomatic 
participants had significantly lower scores than 
asymptomatic participants on the physical, psychological 
and independence domains (p<0.05).
conclusions The WHOQOL-HIV BREF revealed good 
psychometric characteristics among Chinese PLWHA. 
These findings offer promising support for the use of the 
WHOQOL-HIV BREF as a measure of QOL among Chinese 
PLWHA and in cross-cultural comparative studies on 
QOL.

IntrODuctIOn
The number of people living with HIV/AIDS 
(PLWHA) in China increased from 351 709 
in 20111 to 577 423 in 2015.2 According to 
national data, as of February 2016, China had 
591 632 PLWHA.3 Although the number of 
PLWHA is rising, the fatality rate for AIDS has 
decreased gradually since 2011 as the result of 
increasing availability of highly active antiret-
roviral therapy (HAART).1 The national 
epidemic data showed that the number of 
PLWHA receiving HAART increased from 
295 358 in 20141 to 382 139 in 2015.2 The 
expanded use of HAART has increased the 
life expectancy of PLWHA.4 5

Since the advent of HAART, AIDS has 
progressed from an acute fatal infection 
into a manageable chronic disease.4 6 The 
evaluation of quality of life (QOL) has 
proven to be crucial in chronic disease 
treatment over the past decades.7 8 More-
over, because AIDS is an incurable disease, 
PLWHA will continue to suffer from the 
disease.7 Thus, QOL assessments have 
recently become an essential element in 
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 ► This study offers promising support for the use of 
the WHOQOL-HIV BREF as a measure of quality of 
life (QOL) among Chinese people living with HIV/
AIDS (PLWHA) and in cross-cultural comparative 
studies on QOL.

 ► In our study, the tool’s psychometric properties were 
analysed comprehensively.

 ► The study sample was recruited from three 
provinces encompassing the geographic diversity of 
northern, central and southern China.

 ► A longitudinal design might further measure the 
sensitivity of this instrument to changes in HIV-
related indicators such as CD4 count and HIV stage.
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AIDS care,7 9–12 and improving the QOL of PLWHA 
has become a priority.13

In recent years, there has been much research on 
AIDS-related QOL.12–17 To better understand and evaluate 
the QOL of PLWHA, a reliable and valid measurement 
tool for QOL is important.7 11 Several instruments have 
been applied to assess the QOL of PLWHA such as the 
EQ-5D,15 SF-36,17 WHOQOL-HIV BREF,16 MOS-HIV,14 
AIDS-HAQ18 and FAHI.19 Compared with generic ques-
tionnaires, AIDS-specific questionnaires have greater 
relevance and sensitivity.20 Reychler also suggested that 
disease-specific tools for assessing QOL are of particular 
relevance for patients infected with HIV.7 Some instru-
ments have been developed within a single culture, 
particularly the Western culture. In addition, versions 
that have been translated into a different language often 
present less equality between the semantics and the 
concept, as demonstrated by their poorer psychometric 
characteristics.13 21 22 Furthermore, previous studies have 
suggested that a cross-culturally valid QOL measure may 
be important for assessing health delivery in various 
cultural conditions.6 20

In 2003, the WHO developed the WHOQOL-HIV 
with 120 items (100 generic items and 20 HIV-related 
items).20 23 The WHOQOL-HIV is a multidimensional 
instrument developed through a multinational collab-
oration. Furthermore, the instrument has been proven 
by a field test to be promising for assessing QOL in 
different cultural contexts.24 The Chinese version of the 
WHOQOL-HIV was developed by the research team from 
Sun Yat-sen University and China Academy of Chinese 
Medical Sciences.25 26 The translation and cross-cul-
tural adaptation of the original English version of the 
WHOQOL-HIV into Chinese were performed according 
to the method proposed by the WHO. The implementa-
tion of this method includes the following steps: forward 
translation, expert panel review, back translation, pretest 
and cognitive interviews and formulation of the final 
version.25 26

The WHOQOL-HIV BREF is the short version of 
the WHOQOL-HIV and includes 31 items covering 
six domains.9 Additionally, it has been translated into 
different languages and has been proven to be reliable 
and valid.9 16 27 Although a few studies have applied this 
instrument to Chinese PLWHA,28 29 its psychometric 
properties have not been fully assessed. This study was 
designed to assess the psychometric properties of the 
WHOQOL-HIV BREF among Chinese PLWHA. These 
findings may be of great importance for better under-
standing their QOL.

MAterIAls AnD MethODs
Ethics statement
The ethical protocol was obtained from the Bioethics 
Advisory Commission of China Medical University. 
The investigators informed all participants about the 
purpose of the study and assured them before the 

research began that their privacy would be protected. 
All subjects provided written informed consent and 
voluntarily completed self-administered questionnaires.

study population and procedures
A convenience sample was recruited from five cities 
(Shenyang, Dalian, Dandong, Zhengzhou and Ningbo) 
encompassing the geographic diversity of northern, 
central and southern China. Shenyang, Dalian and 
Dandong are three cities in the Liaoning province, 
which is situated in the northeast region of China. 
Zhengzhou is the capital of the Henan province in the 
central region of China. Ningbo is a city in the Zhejiang 
province, which is in the southern region of China. The 
inclusion criteria were that participants were 18 years or 
older, infected with HIV and without cognitive impair-
ment. In total, 1201 PLWHA were recruited from local 
Centers for Disease Control and Prevention branches 
and infectious disease hospitals between February 
2015 and January 2016. All subjects received a self-ad-
ministered questionnaire and were compensated with 
50 Chinese Yuan after completing the questionnaire. 
To ensure the quality of the questionnaire, specially 
trained investigators inspected the questionnaires after 
their completion and identified those that were missing 
answers or had more than one answer. If >20% of the 
responses on one questionnaire were missing, the 
questionnaire was considered invalid. Questionnaires 
with valid responses were collected from 1100 partic-
ipants total, and the valid response rate was 91.6%. 
Shoukri et al suggested that the required sample size 
for a test–retest reliability study to estimate an intraclass 
correlation coefficient (ICC) of 0.8 and a 95% CI with 
a width of 0.2 (ie, the value of ICC is between 0.7 and 
0.9) was 52.30 To examine the test–retest reliability, 57 
participants were randomly selected to complete the 
QOL evaluation again 2 weeks later.

Questionnaire
The questionnaire comprised four sections including 
sociodemographic information, HIV-related char-
acteristics, the WHOQOL-HIV BREF and the SF-36. 
The sociodemographic information included age, 
gender and work status. The HIV-related characteristics 
consisted of HIV stage, CD4 cell counts, mode of HIV 
transmission and time since diagnosis. As categorised 
by the clinically meaningful cut-off points,31 CD4 cell 
counts were stratified into three groups. The HIV stage 
was divided into two groups: HIV-asymptomatic and 
HIV-symptomatic.13 21 32

The WHOQOL-HIV BREF consisted of 31 items rated 
on a five-point Likert scale. Among the 31 items, 29 
domain-specific items were used to measure individual 
QOL across six domains. The other two items were used 
to measure participants’ perception of their general 
QOL and health status. The domain scores were calcu-
lated by multiplying the mean of all items within the 
domain by 4. All domain scores ranged from 4 to 20. 
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Table 1 Sociodemographic and HIV-related characteristics 
of the sample (n=1100)

Characteristic Number Percentage (%)

Gender

  Male 965 87.7

  Female 135 12.3

Work status

  Employed full time 643 58.4

  Employed part time 420 38.2

  Unemployed 37 3.4

Marital status

  Single 450 40.9

  Married 443 40.3

  Divorced/widowed 207 18.8

Education level

  Primary school or lower 138 12.5

  Junior high school 331 30.1

  Senior high school 235 21.4

  Junior college 184 16.7

  College or above 212 19.3

Residence

  Shenyang 193 17.6

  Dalian 205 18.6

  Dandong 123 11.2

  Zhengzhou 381 34.6

  Ningbo 198 18.0

Monthly income (Yuan)

  <1000 222 20.2

  1001–2000 256 23.3

  2001–3000 314 28.5

  ≥3001 308 28.0

HIV stage

  Symptomatic 409 37.2

  Asymptomatic 691 62.8

CD4 count (cells/mm3)

  <200 99 9.0

  200–499 642 58.4

  ≥500 359 32.6

Mode of HIV transmission

  Male homosexual sex 713 64.8

  Heterosexual sex 210 19.1

  Drug abuse 11 1.0

  Blood product 112 10.2

  Unknown 54 4.9

Higher scores in each domain indicated higher QOL 
for that domain.

The SF-36 is a generic QOL measurement tool that has 
proven to be reliable and clinically valid for assessing 
the QOL of PLWHA.33–36 The SF-36 included 36 items 
covering eight domains, and the domain scores formed 
two summary scores7: the physical component summary 
(PCS) and the mental component summary (MCS) 
scores, which ranged from 0 to 100.37 38 Higher scores 
indicated a better QOL. The reliability of this instru-
ment in our study was satisfactory, with the α equal to 
0.93.

statistical analysis
Missing data were replaced by a median. The mean, SD, 
skewness, kurtosis, floor effects and ceiling effects of each 
item and domain were computed. Floor or ceiling effects 
were significant if the percentage of subjects with the 
lowest or the highest score was >20%.27 39 A Cronbach’s 
α coefficient of ≥0.70 was considered to be an accept-
able level of internal consistency. An ICC was applied for 
test–retest reliability, with an ICC ≥0.70 indicating good 
test–retest reliability.40

To test the construct validity, a confirmatory factor 
analysis (CFA) was used.41 Goodness of fit was evaluated 
using the indexes including χ2, root mean square error 
of approximation (RMSEA), comparative fit index (CFI) 
and adjusted goodness-of-fit index (AGFI). An RMSEA 
value <0.08 and a CFI value >0.90 indicated a good 
fit.41 For AGFI, a value >0.85 was considered to be an 
adequate model fit.41 A multiple-group CFA analysis was 
conducted to investigate whether the WHOQOL-HIV 
BREF measured the same constructs across gender 
groups. First, we assessed the configural invariance. The 
next step involved assessing the metric invariance by 
examining if the factor loadings were the same across 
gender groups. Changes in CFI (ΔCFI≤0.01) were used 
to demonstrate factorial invariance across groups.13 42

Regarding concurrent validity, all domains were 
correlated with two general items (QOL and health 
status) and the SF-36.7 25 The scale’s convergent and 
discriminant validity were tested by calculating item-do-
main Pearson’s correlations. A correlation coefficient 
>0.4 for items and their respective domains was consid-
ered to be satisfactory.7 27 Items revealing correlations 
with their respective domains that were higher than 
those with other domains indicated good discriminant 
validity.43

Known-group validity was used to test how well 
the WHOQOL-HIV BREF discriminated among the 
subgroups of participants with regard to CD4 count 
and HIV stage. A multivariate analysis of variance was 
conducted to analyse the known-group validity. Post 
hoc tests were conducted to examine significant differ-
ences in domain scores among the three CD4 groups. 
It was hypothesised that HIV-symptomatic participants 
and PLWHA with lower CD4 counts would have signifi-
cantly lower QOL domain scores. Values of p<0.05 
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Table 2 Descriptive statistics of the WHOQOL-HIV BREF (n=1100)

Domain or item Mean±SD Skewness Kurtosis Floor (%) Ceiling (%)

General QOL 3.27±0.92 −0.18 0.5 5.0 9.8

General health status 3.10±0.94 −0.09 −0.09 5.2 6.6

Physical 13.76±2.94 −0.19 −0.25 0.1 1.5

  Pain and discomfort 4.01±0.99 −0.98 0.46 1.8 35.9

  Symptoms of PLWHA 3.48±1.08 −0.49 −0.64 3.9 15.3

  Energy and fatigue 3.19±1.19 −0.02 −0.91 7.9 17.6

  Sleep and rest 3.08±1.04 −0.19 −0.33 8.7 8.3

Psychological 12.16±2.81 0.26 −0.16 0.1 0.8

  Positive feelings 2.83±1.09 0.04 −0.71 12.5 5.9

  Cognition 2.90±1.00 0.01 −0.47 8.3 5.0

  Body image and appearance 3.07±1.11 0.10 −0.50 8.1 13.3

  Self-esteem 3.17±0.98 −0.25 −0.18 5.8 7.4

  Negative feelings 3.24±0.99 0.03 −0.25 4.0 12.5

Independence 13.19±2.82 −0.13 0.17 0.2 1.6

  Dependence on medication/treatment 3.02±1.12 0.07 −0.78 8.3 10.7

  Mobility 3.57±0.96 −0.42 0.13 3.5 17.2

  Activities of living 3.32±0.91 −0.29 0.20 3.9 8.9

  Working capacity 3.28±0.96 −0.36 0.03 5.4 8.6

Social relationships 12.15±2.91 −0.02 0.16 0.9 0.9

  Social inclusion 2.60±1.20 0.28 −0.81 22.4 7.2

  Personal relationships 3.27±0.90 −0.36 0.27 4.4 6.8

  Sex life 2.96±0.94 −0.23 0.04 8.5 4.2

  Social support 3.31±0.91 −0.35 0.28 4.4 8.3

Environment 12.05±2.88 0.01 −0.05 0.5 0.5

  Physical safety and security 2.85±1.03 −0.01 −0.53 10.5 4.9

  Home environment 2.97±1.00 −0.09 −0.24 8.5 6.0

  Financial resources 2.54±1.19 0.33 −0.70 24.2 7.1

  Opportunities for information and skills 2.95±1.13 0.03 −0.72 11.0 9.2

  Opportunities for recreation and leisure 2.89±1.21 0.11 −0.89 14.2 11.0

  Physical environment 3.25±0.94 −0.37 0.08 5.3 7.4

  Access to health and social care 3.38±1.00 −0.48 0.06 6.0 11.5

  Transport 3.26±0.94 −0.31 0.08 4.9 8.2

Spirituality 13.07±3.44 −0.32 −0.41 0.8 1.0

  Spiritual 2.89±1.14 −0.01 −0.78 13.4 7.9

  Forgiveness 3.32±1.23 −0.22 −0.84 7.5 20.2

  Fear of the future 3.39±1.22 −0.43 −0.83 8.4 19.2

  Death and dying 3.46±1.30 −0.51 −0.87 11.0 25.1

PLWHA, people living with HIV/AIDS; QOL, quality of life.

were considered to be statistically significant. SPSS 
19.0 and LISREL 8.5 software for Windows were used.

results
Basic characteristics of the study sample
The mean age of the 1100 participants was 39.62 years, 
with an SD of 12.73. Most of the participants were male 
(965, 87.7%). Of the 1100 participants, 713 (64.8%) were 
infected with HIV through male homosexual sex. A total 
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Table 3 Internal consistency and test–retest reliability of 
the WHOQOL-HIV BREF

Domain

Cronbach’s 
α coefficient 
(n=1100) ICC (95% CI) (n=57)

Physical 0.71 0.76 (0.63–0.85)***

Psychological 0.70 0.73 (0.57–0.83)***

Independence 0.85 0.82 (0.71–0.89)***

Social relationships 0.71 0.80 (0.69–0.88)***

Environment 0.83 0.74 (0.59–0.84)***

Spirituality 0.66 0.72 (0.56–0.82)***

*p<0.001.
ICC, intraclass correlation coefficient.

of 691 (62.8%) were asymptomatic. The average time 
since diagnosis was 3.91 years (SD=2.85). The sociode-
mographic and HIV-related characteristics are shown in  
table 1.

score distributions
The descriptive statistics of each item and domain are 
displayed in table 2. The skewness and kurtosis coeffi-
cients of all items and domains ranged from −1.00 to 1.00, 
which were acceptable. No significant floor or ceiling 
effects were found in the six domains. However, the item 
measuring pain and discomfort showed a significant 
ceiling effect (35.9%), and floor effects were detected in 
the items measuring social inclusion (22.4%) and finan-
cial resources (24.2%). Across domains, the physical 
domain had the highest score (13.76±2.94), and the envi-
ronment domain score was the lowest (12.05±2.88).

reliability
The internal consistency was excellent, with an overall 
Cronbach’s α coefficient of 0.93. The spirituality domain 
had an α of 0.66, which was slightly below the cut-off value 
of 0.70 for acceptable internal consistency. The other 
five domains were confirmed to have adequate internal 
consistency. The test–retest reliability showed a statisti-
cally significant ICC for all domains. The test–retest values 
were good, with the ICC ranging from 0.72 (spirituality 
domain) to 0.82 (independence domain) (p<0.001). The 
results are reported in table 3.

construct validity
The CFA results showed that the six-domain structure 
of the WHOQOL-HIV BREF produced an acceptable 
fit to the data (χ2=5662.69, df=362, p<0.001; CFI=0.81; 
RMSEA=0.07 [90% CI: 0.04 to 0.08]; AGFI=0.87). Except 
for the item measuring spiritual, the factor load of each 
item with its respective domain was acceptable, ranging 
from 0.35 to 0.89, as shown in figure 1.

concurrent validity
The correlation coefficients of all domains with the two 
general measures (general QOL and general health 
status) and two component summary scores of the SF-36 

(PCS and MCS) are displayed in table 4. All domains 
correlated with both general QOL and health status 
significantly (p<0.01). The correlation coefficients were 
>0.40 (r=0.44–0.57), with the exception of the association 
between the spirituality domain and the two items (QOL: 
r=0.33; health status: r=0.36). In addition, the coeffi-
cients between all domains and two component summary 
scores were >0.40 (r=0.40–0.67, p<0.01). Generally, these 
results indicated satisfactory concurrent validity of the 
WHOQOL-HIV BREF.

convergent and discriminant validity
Concerning item-domain correlations, each item correlated 
with its respective domain score, and r coefficients ranged 
from 0.47 to 0.84 (p<0.01). With regard to discriminant 
validity, the majority of items revealed a higher correlation 
with their respective domains than with other domains 
(p<0.01). However, the item ‘spiritual’ showed a higher 
correlation with the psychological domain (r=0.65, p<0.01) 
than with its respective (ie, spirituality) domain (r=0.50, 
p<0.01). Generally, convergent and discriminant validity 
were considered to be good (table 5).

Known-group validity
A significant multivariate effect was found for CD4 counts 
(Wilks’ λ=0.956, F12, 2184=4.12, p<0.001, η2

P = 0.022). Subse-
quent univariate F-tests, which are shown in table 6, 
indicated that all six domains contributed to the multi-
variate effect. Among the three groups divided by CD4 
count, the mean scores for the six domains in group C 
(CD4 count ≥500 cells/mm3) were the highest, and the 
subjects with a CD4 count <200 cells/mm3 showed the 
lowest scores (p<0.05).

DIscussIOn
Our results suggested that the WHOQOL-HIV BREF is 
reliable and valid for Chinese PLWHA. The skewness 
and kurtosis coefficients of all items and domains were 
in the acceptable range (−1.00 to 1.00), which was a 
similar result to previous studies conducted among 
Taiwanese patients infected with HIV and ageing Portu-
guese patients with HIV.6 44 In line with other studies,6 44 
the ceiling effect of the item measuring pain and discom-
fort was above the accepted threshold of 20%. It is likely 
that the ceiling effect is dependent on population distri-
bution.44 Although previous studies have not reported 
the floor effects of the WHOQOL-HIV BREF,6 7 21 44 we 
detected floor effects for two items (social inclusion and 
financial resources).

Except for the spirituality domain, all domains showed 
satisfactory reliability. The results are consistent with 
other reliability studies in Malaysia, Portugal and Ethi-
opia.21 44–46 Saddki and Pereira suggested that the content 
and size of the spirituality domain could result in lower 
reliability.21 44 Tesfaye et al noted that the limitations 
of the spirituality domain in this instrument should 
be acknowledged.46 Chandra also indicated that the 
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Figure 1 The structure of the Chinese version of the WHOQOL-HIV BREF based on confirmatory factor analysis. The six-
factor structure of the WHOQOL-HIV BREF was tested across gender groups to evaluate factorial invariance. The results of 
configural invariance showed the invariance of the factor structure across gender groups: χ2=6982.87, p<0.001, CFI=0.808 
and RMSEA=0.072. The findings for metric invariance showed that the factor loadings were the same across gender groups: 
χ2=6960.17, p<0.001, CFI=0.809 and RMSEA=0.073. In addition, the change of CFI was 0.001, which was lower than 0.01. The 
Chinese version of the WHOQOL-HIV BREF showed factorial invariance for PLWHA across gender groups. CFI, comparative fit 
index; PLWHA, people living with HIV/AIDS; RMSEA, root mean square error of approximation.
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Table 4 Concurrent validity of the WHOQOL-HIV BREF (n=1100)

Domain

Correlation coefficient

General QOL General health status PCS MCS

Physical 0.56*** 0.54*** 0.67*** 0.66***

Psychological 0.54*** 0.50*** 0.55*** 0.62***

Independence 0.57*** 0.53*** 0.63*** 0.61***

Social relationships 0.47*** 0.44*** 0.46*** 0.49***

Environment 0.53*** 0.46*** 0.49*** 0.52***

Spirituality 0.33*** 0.36*** 0.40*** 0.49***

***p<0.01; MCS, mental component summary; PCS, physical component summary; QOL, quality of life.

Table 5 Convergent and discriminant validity of the WHOQOL-HIV BREF (n=1100)

Domain

Correlation coefficient range Convergent validity Discriminant validity

Convergent 
validity

Discriminant 
validity Success/total Percentage (%) Success/total Percentage (%)

Physical 0.66–0.72*** 0.24–0.66*** 4/4 100 4/4 100

Psychological 0.57–0.73*** 0.15–0.67*** 5/5 100 5/5 100

Independence 0.47–0.84*** 0.02–0.68*** 4/4 100 4/4 100

Social relationships 0.68–0.78*** 0.26–0.57*** 4/4 100 4/4 100

Environment 0.65–0.72*** 0.19–0.64*** 8/8 100 8/8 100

Spirituality 0.50–0.84*** 0.14–0.65*** 4/4 100 3/4 75

***p<0.01.

spirituality domain in the WHOQOL-HIV BREF may be 
inadequate, and he suggested that having more items 
in the spirituality domain on the WHOQOL-HIV could 
increase sensitivity in this regard.47 We also found that 
the WHOQOL-HIV BREF has satisfactory test–retest reli-
ability, which is consistent with the French version.7

The results of the CFA suggested that the original 
six-domain structure could provide a generally good fit 
for our study data, which is consistent with other studies 
using the WHOQOL-HIV BREF.9 44 46 However, the 
exploratory factor analysis (EFA) of the WHOQOL-HIV 
BREF conducted with Portuguese and Malaysian patients 
positive for HIV yielded a five-factor model, which 
contradicts the original six-domain model.21 45 In addi-
tion to the EFA, Canavarro also conducted a CFA of the 
WHOQOL-HIV BREF and found that both the five-factor 
model and the original six-domain model fit relatively 
well.45 Moreover, Peltzer’s results from a multivariate 
logistic regression showed that four domains (psycho-
logical, independence, environment and spirituality) 
were major predictors of overall QOL.48 Some studies 
have suggested that the original model fit would improve 
if some items were modified.45 46 The factor load of the 
spiritual item with its respective domain (ie, ‘Spirituality’ 
domain) was 0.11, which was much lower than others. 
As previously suggested, we reassigned this item to the 
‘Psychological’ domain in our study and then assessed the 
construct validity again. The result showed that the factor 
load of the spiritual item with the ‘Psychological’ domain 

was 0.67, and the model fit also improved, with CFI=0.87, 
RMSEA=0.07 (90% CI: 0.05 to 0.08) and AGFI=0.89.

Concurrent validity was demonstrated by the signif-
icant correlations between two general items and the 
SF-36. All domains correlated significantly with self-per-
ceived general QOL (r=0.33–0.57, p<0.01), health status 
(r=0.36–0.54, p<0.01) and two component summary 
scores of the SF-36 (r=0.40–0.67, p<0.01). The correla-
tion coefficient was comparable to that reported in the 
validation study of the Malay version21 but was somewhat 
lower than the results of other validation studies of the 
WHOQOL-HIV BREF.7 44 It was noted that the spiri-
tuality domain showed the lowest correlation with the 
general QOL (r=0.33, p<0.01) and health status (r=0.36, 
p<0.01). This finding is consistent with results found by 
Saddki.21 More specifically, regarding the findings related 
to discriminant validity, the item measuring spiritu-
ality showed a higher correlation with the psychological 
domain (r=0.65, p<0.01) than with its initially assigned 
domain (ie, spirituality; r=0.50, p<0.01). Canavarro also 
found this correlation in the European Portuguese 
version, and he suggested that this item should be modi-
fied or reassigned to the psychological domain.45

Demonstrating its known-group validity, the 
WHOQOL-HIV BREF discriminated between the CD4 
count groups (p<0.05), which is consistent with previous 
studies.45 49 We also observed that the subjects with higher 
CD4 counts reported better QOL. This was also observed 
by other researchers.47 48 However, Pereira indicated that 
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Table 6 Known-group validity for subgroups of participants by CD4 count (n=1100)

Domain
Group A (<200 cells/
mm3)

Group B (200–499 cells/
mm3)

Group C (≥500 cells/
mm3) F η2

P

Physical†‡§ 12.63±2.56 13.63±2.97 14.30±2.87 14.34*** 0.025

Psychological†‡§ 11.01±2.29 12.05±2.75 12.68±2.93 15.24*** 0.027

Social relationships†‡§ 11.32±2.32 11.99±2.92 12.65±2.96 10.43*** 0.019

Independence†‡§ 12.09±2.50 13.03±2.86 13.77±2.72 16.50*** 0.029

Environment‡§ 11.49±2.33 11.93±2.81 12.40±3.10 5.09** 0.009

Spirituality§ 12.39±2.86 12.98±3.46 13.40±3.51 3.81* 0.007

*Group A is significantly different from group C.
†p<0.05; **p<0.01; ***p<0.001.
‡Group A is significantly different from group B.
§Group B is significantly different from group C.
¶Regarding HIV stage, the multivariate effect was also significant (Wilks’ λ=0.924, F6,1093=6.92, p<0.001, η2

P = 0.076), and follow-up tests 
indicated that the symptomatic participants had significantly lower scores than asymptomatic participants in the physical (13.54±3.03), 
psychological (11.69±2.78) and independence (12.75±2.73) domains (p<0.05, see table 7).

Table 7 Known-group validity for subgroups of participants by HIV stage (n=1100)

Domain Symptomatic Asymptomatic F η2
P

Physical 13.54±3.03 14.10±3.00 4.11** 0.008

Psychological 11.69±2.78 12.70±2.81 15.43*** 0.029

Social relationships 12.02±3.03 12.42±2.77 2.39 0.005

Independence 12.75±2.73 13.56±2.78 10.28** 0.020

Environment 12.01±2.87 12.42±2.85 2.49 0.005

Spirituality 13.62±3.17 13.07±3.58 3.07 0.006

*p<0.05; **p<0.01; ***p<0.001.

domain scores were not significantly different across CD4 
counts among ageing adults with HIV, and he implied that 
associations between biological markers and QOL may 
conflict.44 Another result was that the physical, psycholog-
ical and independence domains discriminated relatively 
well between symptomatic and asymptomatic PLWHA 
(p<0.05). A multinational pilot study also showed that the 
physical and independence domains discriminated better 
than other domains between different stages of HIV disease 
progression.9 The failure of the spirituality domain to 
discriminate between PLWHA in two HIV stages may imply 
that although AIDS is now a non-fatal disease, the extent 
of suffering from the related emotional distress remains 
similar at different HIV stages.21 A previous study suggested 
that, due to problems with understanding, the ‘safety and 
security’ item could not discriminate between symptomatic 
and asymptomatic PLWHA.46 This may partly explain the 
failure of the environment domain. The social relation-
ships domain may face the same problems, and further 
studies are needed to clarify this point. Other studies have 
found that the WHOQOL-HIV BREF has good validity with 
respect to disease stage, and asymptomatic PLWHA have 
better QOL than do symptomatic subjects.15 49

There are limitations to this study that should be 
acknowledged. First, potential limitations are introduced 
by convenience sampling and self-administration of an 

assessment. All subjects were enrolled by convenience, 
and the self-administered assessment resulted in the 
exclusion of PLWHA with difficulty in reading, which 
may have made the sample not representative of Chinese 
PLWHA. Second, various methods of administering the 
questionnaire such as self-administered and interview-
er-administered methods should have been applied to 
assess its technical validity. Third, the difference of mean 
QOL between CD4 count subgroups is small but statis-
tically significant. A longitudinal design might further 
measure the sensitivity of this instrument to changes in 
HIV-related indicators such as CD4 count and HIV stage; 
this improved sensitivity could clarify whether the differ-
ence is clinically meaningful. In addition, the percentage 
of missing values per item ranged from 0.2% to 2.3%. 
Missing values were imputed as the median score of those 
who answered the item. As a result, the estimated vari-
ances underestimated the variances of the underlying 
distributions. Furthermore, there may be some prob-
lems in the spirituality domain, and the next step of our 
research should be to assess the psychometric properties 
again after translating and modifying this domain.
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cOnclusIOns
The WHOQOL-HIV BREF revealed good psychometric 
characteristics among Chinese PLWHA. These findings 
offer promising support for the use of the WHOQOL-HIV 
BREF as a measure of QOL among Chinese PLWHA and 
in cross-cultural comparative studies on QOL. Further 
studies on the spirituality domain should be conducted 
to ensure the effectiveness of the WHOQOL-HIV BREF.
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