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Abstract  

Background  

HIV/AIDS has transformed into a chronic controllable but not yet curable disease as 

other chronic diseases. The first-three 90% was an epidemic control, the addition of 

so-called fourth 90% that included the improved HRQoL for PLWHIV required 

solutions beyond ART and viral load suppression. To explore the effects of specific 

factors on HRQoL could help to appreciate the quality of health care they received 

and to support the policy making during the whole prevention process. Our study will 

explore the role of personality, social economic and prevention strategy effects in 

health-related quality of life among people living with HIV/AIDS. 

Methods 

A cross-sectional study was conducted among PLWHIV aged more than 16 years old 

in the 10 municipals in Yunnan province, China. Individual-level HRQoL data were 

measured by SF-12 and EQ-5D-5L. We assembled municipal-level data about social 

economic from the Yunnan Statistical Yearbook in 2020 carried out by Statistical 

Bureau of Yunnan Province. Another municipal-level data about prevention strategy 

was from the evaluation system for the quality of strategy implemented. We used the 

principal component analysis to build the social economic and strategy effect on each 

area respectively and used multi-level model (MLM) to explore the personality, social 

economic and strategy effects in health-related quality of life among PLWHIV.  

Results 

According to the principal component analysis, all the ten areas were classified into 

ten models by the social-economic level and four kinds by the prevention strategy 

practice level. About area effect, the significant difference of global HRQoL measured 

by EQ-5D-5L index score was found between strategy 1 and strategy 2 (Z=2.14, 

P<0.05). The significant difference of mental component of HRQoL measured by 

PCS-12 was found between strategy 1 and strategy 3 (Z=-3.23, P<0.001). About 

individual effect, the significant difference of global HRQoL measured by EQ-5D-5L 



and also demonstrated in the variables of all have known HIV status and not clear 

whether to know compared to no one know the infectious status(Z=-4.89, 

P<0.001,Z=-2.65, P<0.01). The significant difference was found in the physical 

component of HRQoL measured by PCS-12 between partial have known HIV status, 

all have known HIV status and not clear whether to know compared to no one know 

the infectious status(Z=-2.29, P<0.01,Z=-3.49, P<0.001, Z=-2.58, P<0.05). We also 

found the significant difference between the all have known HIV status and no one 

know the infectious status (Z=-3.160, P<0.01). The significant difference also existed 

in the variables of anxiety score and depression score (Z=-7.84, P<0.001, Z=-2.58, 

P<0.05). These significant differences were also found in the physical component and 

mental component of the HRQoL measured by PCS-12 and MCS-12 (Z=-7.07, 

P<0.001,Z=-2.98, P<0.05; Z=-16.81, P<0.001,Z=-11.25, P<0.05). Otherwise the 

social support score contributed positively to predict the PCS-12 and the MCS-12 

(Z=3.34, P<0.001,Z=8.14, P<0.001). The interaction effect demonstrated between the 

individual-level variable of anxiety and the area-level variable of strategy practice 

whatever in global HRQoL or PCS-12 and MCS-12(Z=3.3.32, P<0.001; Z=3.28, 

P<0.001; Z=3.27, P<0.001). It demonstrated that the effects of individual-level 

predictors of others know HIV status, transmission model, recent CD4 counts, social 

support, anxiety and depression on HRQoL were different among different areas. 

Discussion 

Our study identified the possible strategy determinant of individual HRQoL of 

PLWHIV and we also found the area effect on the HRQoL. In our study, we 

considered the social-economic model to explain the area effect. The area-level 

predictors explained a proportion of the between-area variation of the HRQoL scores, 

whatever the physical component and the mental component. Our study demonstrated 

the impact of the stigma, social support, anxiety, depression and social economic 

status on the HRQoL in the individual-level. This study also showed the evidence of 

initial casual heterogeneity on the effects of HRQoL. The impact of the 

individual-level factors on a respondent’s HRQoL may be modified by the area-level 



characteristics to some extents. Finally our study demonstrated a model combined of 

area-level social-economic and prevention strategy practice and individual effect on 

the HRQoL, which could be a valuable resource for evaluating the overall health of 

the areas and help improve local decision making. 

Key words: Health-related quality of life, HIV/AIDS, Multi-level model, Personality 

factors, social economic, prevention strategy 

  



Background 

With advanced access to antiretroviral therapy (ART) and effective ART delivering of 

sustained virological suppression, the health outcomes of people living with 

HIV/AIDS (PLWHIV) have been significantly enhanced. HIV/AIDS has transformed 

into a chronic controllable but not yet curable disease as other chronic diseases [1,2]. 

Health-related quality of life (HRQoL) was a pivotal aspect for both clinical and 

research in chronic diseases, which often required the complex and life-long 

management and therapies [3]. Otherwise, we could not consider HRQoL as a unitary 

construct, which included several domains of psychological, social, occupational and 

physical to cope with the complicated progressions of chronic diseases [4]. The 

UNAIDS 90-90-90 targets (that by 2020, 90% of all people living with HIV will 

know their status, 90% of people diagnosed with HIV infection will receive sustained 

ART, and 90% of those receiving ART will virally suppressed) [1] are increasingly 

being achieved in the future. The first-three 90% was an epidemic control, the 

addition of so-called fourth 90% that included the improved HRQoL for PLWHIV 

required solutions beyond ART and viral load suppression [5]. Suitable HRQoL could 

become equal significance to the first-three. Therefore, to explore the effects of 

specific factors on HRQoL could help to appreciate the quality of health care they 

received and to support the policy making during the whole prevention process. 

Previous studies have shown the determinants of HRQoL among PLWHIV [6-9]. Most 

of them have emphasized on the positive role of ART to improve the HRQoL of 

PLWHIV. Some social-demongraphic factors, such as education level, family 

economic status and employment status could also contribute to the good global 

HRQoL. Published reviews and meta analyses have shown insufficient social support, 

stigma and discrimination, week adherence to ART, Low CD4+T cell count and 

advancing HIV stage were linked with poor HRQoL. These factors could consider as 

the indictors of the strategies and interventions which implemented in the contexts. 

Some researchers have hypothesized that the individual’s HRQoL was not only 

defined by their personal-level characteristics, but also was socially determined by 



both physical and social environmental characteristics [10]. So we could summarize the 

predictors of HRQoL for PLWHIV as the three categories: personality, social 

economic and strategies. For the PLWHIV on ART, the effect of ART was strongly 

associated with the adherence to ART, HIV care clinics and specialized HIV services, 

which often defined by the local strategy inclination and professional technology level. 

We could consider the effect of ART on the HRQoL to be a cluster at the strategy 

level. Otherwise, education level, family economics and employment status could 

generate anther cluster at the area-specific social economic level. These factors could 

also generate the effect on the HRQoL of PLWHIV on the individual level. One study 

has explored the area deprivation that was an independent effect isolated with the 

individual effect on adult depressive symptoms in China [11]. One study revealed the 

family level factors which influent the adolescents’ global physical self- concept. The 

same result was also found in a research to determine the family clustering of 

depressive symptoms [12]. For the CD4 cell count, a research adopted the same 

analyses train of thought and demonstrated that the variation existed between patients 

occupied 63% and within patients occupied 37% [13]. One study calculated the 

proportion of between-county variation in HRQoL that was explained by 

country-level contextual variables. All these research have explored the determinants 

from different levels to predict the dependent variables and found the casual 

heterogeneity of level-1 factors on dependent variables modified by level-two factors. 

HRQoL of PLWHIV was an indicator that had multi-dimensions [14], the effects from 

predictors associated with HRQoL were always complicated. To guide public health 

policy, it would be informative to examine the variation of HRQoL among geographic 

areas and strategy differences. Few study was conducted to explore the effects on 

HRQoL of PLWHIV from different levels, especially on the strategy and area level, 

which is critical for the policy making to accomplish the fourth 90. Our study will 

explore the role of personality, social economic and prevention strategy effects in 

health-related quality of life among people living with HIV/AIDS and the casual 

heterogeneity modified by level-two factors on level-one factors to predict dependent 



variables. 

Methods 

Study design and study population 

A cross-sectional study was conducted among PLWHIV aged more than 16 years old 

in the 10 municipals in Yunnan province from October, 2019 to May, 2020. A 

convinced sampling method was used to include 1,997 participants. All the 

investigators from local CDCs and social organizations were trained strictly to 

implement the investigation face to face.   

Data collection 

Health-related quality of life 

Individual-level HRQoL data were measured by SF-12 and EQ-5D-5L. 

SF-12(12-item Short Form Health Survey), which is the shortened version of SF-36 

(36-item Short Form Health Survey) and could explain at least 90% accuracy of 

SF-36[15]. The SF-12 consists of eight domains to generate finally two separate 

summary scores,physical functional scores (PCS) and mental functionalscores (MCS) 

ranging from 0 to 100. Higher scores indicated the better HRQoL. We also used 

EQ-5D-5L to measure the HRQoL simultaneously. The EQ-5D-5L could define the 

3,125 possible health states by the different combinations. We adept the Chinese 

population-based preference trade-off time (TTO) to transform the measures into UI 

(Table 1), thereby producing a single preference-based index ranging from -0.391 to 

1.000, where 0 was equal to death and -0.391 meant worse than death. For example, 

when we calculated a combination of “21145”, the UI equaled to 

1-0.066-0-0-0.252-0.258=0.424 [16].  

Demographic and HIV diagnosis variables 

All the demographic data, including age, race/ethnicity, education level, marital status, 

household income per year, whether infection status known to others or nor and so on, 

and HIV diagnosis variables, including initial infection status, transmission model, 



duration of ART and the most recent CD4 counts were obtained by self-designed 

questionnaires.  

Social support, depression and anxiety 

We used the Social Support Rating Scale (SSRS) established by Xiao Shuiyuan in 

1986 primarily for the Chinese population [17]. It comprised ten items and three 

dimensions. A respondent’s social support was measured on three scales: objective 

social support, subjective social support and support utilization. The final social 

support was obtained by averaging all items scores from three dimensions. A higher 

total score demonstrated a higher level of perceived social support. Anxiety and 

depression were measured by the Chinese version of the Hospital Anxiety and 

Depression Scale (HADS) [18], which was a short scale with 14 items designed for 

anxiety and depression diagnose in non-psychiatric patients. Anxiety and depression 

were assessed by seven items respectively. Higher scores demonstrated more serious 

depression or anxiety symptoms.  

Area-level data collection 

We assembled municipal-level data about social economic from the Yunnan Statistical 

Yearbook in 2020 carried out by Statistical Bureau of Yunnan Province [19]. We used 

the data of GDP per capital, employment rate, birth rate, mortality rate and natural 

growth rate to calculate the municipal-level social economic effect, which was 

encouraged to measure the social economic status of the areas. Another 

municipal-level data about prevention strategy was from the evaluation system for the 

quality of strategy implemented designed by Yunnan Center for Disease Control and 

Prevention, which included epidemic surveillance, the high-risk behavior intervention, 

PLWHIV management and follow-up and experimental management to construct the 

prevention strategy.  

Data statistical analysis 

Our study used the five indicators (GDP per capital, employment rate, birth rate, 

mortality rate and natural growth rate) to demonstrate the social economic effect. The 



epidemic surveillance score, the comprehensive score of female sex workers 

intervention, the comprehensive score of men has sex with men intervention, the 

comprehensive score of PLWHIV management and follow-up and the score of HIV 

laboratory testing quality. All the six indicators demonstrated the strategy 

implemented effect of each area. We used the principal component analysis to build 

the social economic and strategy effect of each area respectively. In view of the 

sensitivity to the dimensions for principal component analysis, all the calculated 

indicators were adjusted between 0 to 1 by min-max standardization to eliminate the 

influential of dimension inconformity [11]. The standardization equation has shown as 

flowing. 

( mi n)

( max) ( mi n)

i j i j

i j

i j i j

x x
S

x x




  

Sijdemonstrated the transferred i indicator of j area, xij demonstrated the original i 

indicator of j area, xij(min) andxij(max) demonstrated the max and the min i indicator in 

all the areas.  

We defined the first and the second principal component as the social economic effect 

and strategy effect respectively. 

Our study used multi-level model (MLM) to explore the personality, social economic 

and strategy effects in health-related quality of life among PLWHIV [12,20]. We set 

individual-level as the level-1 and area-level as the level-2. We adapted random 

coefficient model to fit. Let yijbe the score of HRQoL for individual i from area j. We 

use one individual-level and one area-level predictor respectively to keep the notation 

simple and without loss of generality, indicated by xij and zj. We listed the traditional 

single-level model
0 1 2i j i j j i j

y x z       . 

The casual heterogeneity was expressed by adding an interaction term,
3 i j j
x z , to the 

model.  

For the MLM, the individual-level model includes only individual-level predictors 



and its regression coefficients were not fixed but varied across areas and fitted into 

area-level model. 

Individual-level model: 
0 1i j j j i j i j

y x      

Area-level intercept model: 
0 00 01 0j j j

z       

Area-level slope model: 
1 10 11 1j j j

z       

The area-level errors 
00 01
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01 11
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  and were assumed to be 

independent from the individual-level errors 2~ (0, )
i j

N  . Both the intercept and 

slope of the individual-level model were determined by the area-level variable. The 

main effect of area-level variables and the casual heterogeneity were determined by 

examining the intercept and slope of the individual-level model respectively.  

The MLM divided the total variance of HRQoL into between-country (i.e.,  ) 

and within-country (i.e., 2 ) variance.  

We also could include the multiple independent variables to the full MLM like the 

multivariate models. In our study, the individual level independent variables would 

beage, race/ethnicity, education level, household income per year, recent CD4+T 

counts, transmission model, duration of ART, social support, anxiety and depression. 

The area-level predictors in the study weresocial economic effect and strategy effect. 

Results 

Research field and subjects 

A total number of 1,997 respondents were enrolled in our study, with a mean age of 

45.1±11.8, ranging from 16 to 82. 66.4% respondents were Han nationality and others 

were from minority ethnic groups, e.g. Yi minority, Zhuang minority, Dai 

minority ,Bai minority and so on. 58.5% respondents reported themselves divorced, 

unmarried and separated. 71.1% respondents have accepted the education less than 



nine years. 40.3% of respondents worked as the farmers. The average income per 

capital of their households was 11,600 yuan in 2020. For their HIV-related 

characteristics, 70.5% of respondents were in HIV stage, 28.2% of respondents were 

in AIDS stage when they were firstly diagnosed. 70.2% of the samples were those 

patients with heterosexual transmission, 18.2% of respondents reported that they had 

the history of Intravenous Drug Use (IDU). 98.8% of respondents have kept in ART, 

among those, 58.9% have been treated more than four years. 71.3% of respondents 

had a high CD4 cell counts (≥350 cells/μl), 50.0% of respondents had more than 500 

cells/μl of CD4 cell counts. The more details have shown in Table 2.  

Health related quality of life 

The global score of quality of life measured by EQ-5D-5L was range from -0.391 to 

1.000, with a mean score(SD) estimated of 0.901±0.146. The median was 0.951 and 

the IQR was 0.107. The HRQoL score measured by PCS-12 was range from 22.63 to 

62.31, with a mean score (SD) estimated of 46.62±8.55. The median was 48.22 and 

the IQR was12.80. And by MCS-12 was range from 9.70 to 62.66, with a mean score 

(SD) estimated of 47.80±9.71. The median was 48.19 and the IQR was 13.76. The 

significant difference of EQ-5D-5L index score, PCS-12 and MCS-12 were found 

between the age groups(P<0.001), race/ethnicity groups(P<0.05), occupation 

groups(P<0.001), household income per year groups(P<0.001), Others know HIV 

status groups(P<0.001), initial infectious status groups(P<0.05), transmission model 

groups(P<0.001) and duration of ART groups(P<0.001). Significant difference of 

EQ-5D-5L index scores and PCS-12 were found between the most recent CD4 counts 

(P<0.001). The more details have shown in Table 3. 

The social economic and strategy effect construction 

For the social economic effect, the component analysis showed the result that the 

initial eigenvalue of the first and second component were 2.43 and 1.73 respectively, 

which totally explained 83.34% of variance. The first and second component scores 

were calculated as following: 



The first component score=-0.170×GDP per capital-0.229×employment rate+0.387

×birth rate+0.222×mortality rate+0.362×natural growth rate 

The second component score=0.488× GDP per capital+0.434 × employment 

rate+0.183×birth rate+0.322×mortality rate+0.112×natural growth rate 

By the standardization, we constructed the social economic effect as showing in 

Figure 1. We could consider that the ten areas formed the ten kinds of social economic 

models. 

For the strategy practice effect, the component analysis showed the result that the 

initial eigenvalue of the first and second component were 2.38 and 1.41 respectively, 

which totally explained 75.76% of variance. The first and second component scores 

were calculated as following: 

The first component score=0.127 × epidemic surveillance score+0.343 × the 

comprehensive score of female sex workers intervention +0.372×the comprehensive 

score of men has sex with men intervention+0.379×the comprehensive score of 

PLWHIV management and follow-up +0.062×the score of HIV laboratory testing 

quality  

The second component score=0.428× epidemic surveillance score-0.324× the 

comprehensive score of female sex workers intervention +0.033×the comprehensive 

score of men has sex with men intervention +0.011×the comprehensive score of 

PLWHIV management and follow-up +0.648×he score of HIV laboratory testing 

quality 

By the standardization, we constructed the strategyeffect as showing in Figure 2. We 

could consider that the ten areas formed four kinds of strategy practice models. 

The effect of area level exploring 

Based on the nesting of individual scoresinto the areas, we began our MLM analyses 

with construction of the zero two-level model (area-individual) for HRQoL index 

score, PCS-12 and MCS-12 to investigate the variance among different areas. We 



found that the variance for HRQoL index score, PCS-12 and MCS-12 on the area 

level has demonstrated the normal distribution (0, 0.003), (0, 12.69) and (0, 15.12). 

The variance for all the three scores on the area level has shown the significant 

differences (P<0.001). The variance partition coefficient (VPC) of HRQoL index 

score, PCS-12 and MCS-12 was 13.6%, 17.2% and 15.8% respectively. Table 4 

showed the partition of variance based on the MLM. 

Social economic effect, strategy effect and individual effect associated with 

HRQoL 

Table 5 to Table 7 showed the details of the predictors from the area-level and 

individual-level associated with the HRQoL, PCS-12 and MCS-12. Based on the 

social economic models and the strategy practice models by component analyses, we 

mainly examined the strategy effect as the area-level variables to predict the HRQoL. 

With age, race/ethnicity, marital status, education level, occupation, household income 

per year, others know HIV status, initial infectious status, transmission model, 

duration of ART, the most recent CD4 counts, social support score, anxiety score and 

depression score as individual-level variables to predict the HRQoL. About area effect, 

the significant difference of global HRQoL measured by EQ-5D-5L index score was 

found between strategy 1 and strategy 2 (Z=2.14, P<0.05). The significant difference 

of mental component of HRQoL measured by PCS-12 was found between strategy 1 

and strategy 3 (Z=-3.23, P<0.001). About individual effect, the significant difference 

of global HRQoL measured by EQ-5D-5L and also demonstrated in the variables of 

all have known HIV status and not clear whether to know compared to no one know 

the infectious status(Z=-4.89, P<0.001,Z=-2.65, P<0.01). The significant difference 

was found in the physical component of HRQoL measured by PCS-12 between partial 

have known HIV status, all have known HIV status and not clear whether to know 

compared to no one know the infectious status(Z=-2.29, P<0.01,Z=-3.49, P<0.001, 

Z=-2.58, P<0.05). We also found the significant difference between the all have 

known HIV status and no one know the infectious status (Z=-3.160, P<0.01). The 

significant difference also existed in the variables of anxiety score and depression 



score (Z=-7.84, P<0.001, Z=-2.58, P<0.05). It demonstrated that the global HRQoL 

scores increased to 0.010 by the decreasing of anxiety scores to 1 and that the global 

HRQoL scores increased to 0.003 by the decreasing of depression scores to 1.These 

significant differences were also found in the physical component and mental 

component of the HRQoL measured by PCS-12 and MCS-12 (Z=-7.07, 

P<0.001,Z=-2.98, P<0.05; Z=-16.81, P<0.001,Z=-11.25, P<0.05). Otherwise the 

social support score contributed positively to predict the PCS-12 and the MCS-12 

(Z=3.34, P<0.001,Z=8.14, P<0.001). Both the physical component and the mental 

component of the HRQoLmeasured by PCS-12 and MCS-12 were significantly lower 

for the group of Intravenous Drug User than the group of heterosexual transmission 

(Z=-3.86, P<0.001,Z=-2.96, P<0.05). The physical component of the HRQoL 

measured by PCS-12 was significantly lower for the group with less than 200 cell/μl 

CD4 counts recently than the group with more than 500 cell/μl CD4 counts 

recently(Z=-3.09, P<0.05). 

The interaction effect on HRQoL by area-level and individual-level 

We calculated the interaction coefficients of area-level predictor and selected 

individual-level predictors. Table 7 showed the analyses results. The interaction effect 

demonstrated between the individual-level variable of anxiety and the area-level 

variable of strategy practice whatever in global HRQoL or PCS-12 and 

MCS-12(Z=3.3.32, P<0.001; Z=3.28, P<0.001; Z=3.27, P<0.001). We alsoconsidered 

the plots to visualize the effects of HRQoL, PCS-12 and MCS-12 scores from selected 

individual-level predictors modified by area-level effect. Figure3 to Figure5 indicated 

that the variability within and among areas existed in the selected area-level predictor 

of strategy and in the selected individual-level predictors of others know HIV status, 

transmission model, recent CD4 counts, social support, anxiety and depression. It 

demonstrated that the effects of these variables on HRQoL were different among 

different areas. 

Discussion 



Nowadays the HRQoL of PLWHIV has approached to a high level with the mean 

index score more than 0.9 measured by EQ-5D-5L in Yunnan province. However it’s 

still necessary to explore the predictors associated with the HRQoL based on the 

diversity within and among areas and individuals. Our study applied MLM as an 

advanced statistical analytical tool to qualify the effect of area-level social economic 

and prevention strategy and the effect of individual-level variables on the HRQoL of 

PLWHIV in the era of the fourth 90 for HIV/AIDS. Firstly, we applied component 

analyses to classify the social economic model and prevention strategy model for the 

ten municipals in Yunnan province. Finally, ten kinds of social economic models were 

formed based on the GDP per capital, employment rate, birth rate, mortality rate and 

natural growth rate. By the MLM, we found the area-level effect in ten municipals on 

the HRQoL, which was considered that the social economic development status might 

inform the independent effect on the HRQoL, especially on the psychological 

component of the HRQoL. These results were accordance with one study carried out 

in China to explore the effect of area deprivation on adult depressive symptoms, 

which has found that the area deprivation has an independent contextual effect. 

Otherwise, the area-level of prevention strategy also configured four kinds of models 

based on the indicators of the epidemic surveillance score, the comprehensive score of 

female sex workers intervention, the comprehensive score of men has sex with men 

intervention, the comprehensive score of PLWHIV management and follow-up and 

the score of HIV laboratory testing quality. We considered that Kunming, Yuxi and 

Honghe municipal informed a strategy that had a good quality to practice the 

prevention strategy. Dehong municipal still kept a strategy practice model of 

demonstrative plot [21]. Other two kinds of strategy practice model consisted of 

Zhaotong, Lijiang, Puer and Wenshan, Lincang, Dali respectively could be considered 

as a general strategy model. In our study, we found that the effect of the second and 

the third strategy model (Zhaotong, Lijiang, Puer strategy model and Wenshan, 

Lincang, Dali strategy model) on HRQoL and the psychological component of 

HRQoL decreased compared to the first strategy model(Kunming, YuxiandHonghe 

model). The prevention strategy generally contained the early testing and counseling, 



supplying the timely and free ART and humanistic care. A good quality of strategy 

practice could form a good quality of prevention system. 

Stigma was a traditional predictor in the HIV/AIDS prevention field [22], which could 

negatively influent happiness, self-esteem, sexual and social relationship and the 

sense of purpose in PLWHIV [1]. Our study found that whether the HIV infectious 

status known by others or not has a main individual-level effect on the HRQoL and 

whatever the physical component and the mental component. The infectious status 

known by partial or all of the friends and relatives could more or less lead to the 

stigma and discrimination so that the group when their HIV infectious status were 

open to others demonstrated the worse HRQoL. Previous research has shown that the 

HIV-related stigma and discrimination were strongly associated with self-assessed 

overall HRQoL and especially mental wellbeing [2]. It could also be an obstacle 

inhabited in the factors to prevent health seeking behavior and timely diagnosis. So 

one study has been conducted to assess the effect of stigma on HRQoL so as to 

develop the stigma reduction interventions for PLWHIV[1]. One study implemented in 

the children living with HIV/AIDS found that the disclosure concerns would be a 

relevant target for interventions to decrease stigma and improve the HRQoL [23].  

It’s considered that the social support, anxiety and depression were the 

social-psychological characteristics associated with HRQoL[24,25]. In our study, social 

support was an individual effect that was positively correlated with the physical and 

psychological components of the HRQoL. Many previous studies have proved the 

mediation effect to predict the HRQoL of PLWHIV [26, 27]. A good social support has 

been shown a protective resource for improved HRQoL, which was associated with 

better health outcomes in PLWHIV. Anxiety and depression were the two main mental 

health metrics, which were coexist with chronic disease [28]. Our study also showed 

the negative correlation between the depression and anxiety as the individual-level 

effects with the HRQoL. The individual with the more serious depression and anxiety 

symptoms often indicated a worse HRQoL. HRQoL was suggested that at two least 

factors were required[4], one factor assessed physical and functional limitations to be 



considered as the measure of physical QoL and the other reflected the impact of 

health on psychological state to be thought of a measure of psychological QoL. 

Generally, psychological influences on HRQoL was considered to be long and 

powerful when people reported how they felt. Otherwise the mediation effect among 

the depression, anxiety, social support and the HRQoL make it necessary to advance 

the humanistic care and poverty relief for PLWHIV. 

Others the individuals with a higher household income per year contribute to 

improved physical and mental component of the HRQoL, which was consistent with 

some of the previous studies [2]. It’s not surprising that PLWHIV who had a low 

income often reported a low HRQoL. It could be have relationship between the 

income and the social-economic status, which could facilitate the social integration 

for a better opportunity for health protection and promotion. Our study demonstrated 

that a low recent CD4 counts predicted a poor physical component of HRQoL ,the 

same result as other study[29]. It emphasized on the importance of the timely ART and 

effective ART.  

The MLM analysis had a greatest advantage to have the ability to fit both area and 

individual level, accord to the structure of the data measurement. The main objective 

of our study was to identify the social-economic and strategy effect form the 

area-level with impact on individual HRQoL and quantify the impact. Although  

predicting the HRQoL has some difficulties to get the stable perceived measurements, 

the results of our analysis with MLM demonstrate a goodness-of-fit, which was that a 

proportion of between area variation explained by the country-level predictors. Our 

study found that the effect of the predictors on the HRQoL has changed by the 

different areas. So another advantage of MLMs was to allow different 

individual-models in different areas. We could examine the initial casual 

heterogeneity by the relationship between slopes of individual-level effects and 

area-level variables directly. So we could determine whether the impact of an 

individual-level factors on a respondent’s HRQoL was modified by some area-level 

characteristics.  



Several limitations were noted in our study. First, the adequate area-level variables 

were hard to acquire and therefore, there was some difficulties to configure the 

accurate models for social economic and prevention strategy. Second, the effects 

inhabited in the variables to predict the HRQoL were complicated, such as the direct, 

indirect and mediated effects. Our study did not clarify these relationships. Third, our 

study did not emphasized more on the variance explanation for the different levels, 

which was considered to be an advantage of the MLM analysis. Fourth, our study 

didn’t use the professional measurement scale to define the stigma for PLWHIV.  

Conclusion 

Our study identified the possible strategy determinant of individual HRQoL of 

PLWHIV and we also found the area effect on the HRQoL. In our study, we 

considered the social-economic model to explain the area effect. The area-level 

predictors explained a proportion of the between-area variation of the HRQoL scores, 

whatever the physical component and the mental component. Our study demonstrated 

the impact of the stigma, social support, anxiety, depression and social economic 

status on the HRQoL in the individual- level. This study also showed the evidence of 

initial casual heterogeneity on the effects of HRQoL. The impact of the 

individual-level factors on a respondent’s HRQoL may be modified by the area-level 

characteristics to some extents. Finally our study demonstrated a model combined of 

area-level social-economic and prevention strategy practice and individual effect on 

the HRQoL, which could be a valuable resource for evaluating the overall health of 

the areas and help improve local decision making. 

 

 

Abbreviation 

ART  Antiretroviral Therapy 

PLWHIV  People Living with HIV/AIDS 



HRQoL  Health-related Quality of Life 

SF-12  12-item Short Form Health Survey 

PCS  physical functional scores    

MCS  mental functional scores 

SSRS  Social Support Rating Scale 

HADS  Hospital Anxiety and Depression Scale  
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Figure legends 

Figure 1 the standardization component score of social economic effect 

Figure 2 the standardization component score of strategy practice effect 

Figure 3 the effect pattern on HRQoL (a: strategy, b: others know HIV status, c: transmission 

model, d:anxiety, e: depression) 

Figure4 the effect pattern on PCS-12 (a: others know HIV status, b: transmission model, c: recent 

CD4 counts, d:social support, e:anxiety, f: depression) 

Figure 5 the effect pattern on MCS-12 (a: strategy, b: others know HIV status, c: transmission 

model, d: social support, e:anxiety, f: depression) 

Table legends 

Table 1 Chinese value set for EQ-5D-5L health status 

Table 2 Study sample characteristics 

Table3 HRQoL of different groups 

Table4 the partition of variance of HRQoL 

Table5 Predictors associated with HRQoL 

Table6 Predictors associated with PCS-12 

Table7 Predictors associated with MCS-12 

Table 8 the interaction of selected individual-level predictors and area-level strategy practice 

 

 

 

 



 

 

 

 

 

 

 



Figures

Figure 1

the standardization component score of social economic effect

Figure 2



the standardization component score of strategy practice effect

Figure 3

the effect pattern on HRQoL (a: strategy, b: others know HIV status, c: transmission model, d:anxiety, e:
depression)



Figure 4

the effect pattern on PCS-12 (a: others know HIV status, b: transmission model, c: recent CD4 counts,
d:social support, e:anxiety, f: depression)



Figure 5

the effect pattern on MCS-12 (a: strategy, b: others know HIV status, c: transmission model, d: social
support, e:anxiety, f: depression)


