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Abstract

Background

Psychosocial problems are common among people living with HIV (PLWH) and have been

cross-sectionally associated with health-related quality of life (HRQoL). We evaluated the

longitudinal relationship between psychosocial status and HRQoL among PLWH during the

first year after diagnosis.

Method

A consecutive sample of newly diagnosed PLWH was recruited from Changsha Center for

Disease Control and Prevention in Hunan Province, China. Assessments were conducted

at baseline and 1 year later. The measures used in this study included the Medical Out-

comes Study HIV Survey (MOS-HIV), the 9-item Patient Health Questionnaire (PHQ-9), the

HIV/AIDS Stress Scale (SS-HIV) and the Social Support Rating Scale (SSRS). The trajecto-

ries of depression from baseline to 1-year follow-up were categorized into four groups:

never (PHQ-9 < 10 at two time points), new-onset (PHQ-9 < 10 at baseline & PHQ-9� 10 at

follow-up), recovered (PHQ-9� 10 at baseline & PHQ-9 < 10 at follow-up) and persistent

depression (PHQ-9� 10 at two time points). In addition, the trajectories of stress and social

support were classified by calculating the proportions of participants whose stress and

social support scores changed between baseline and 1-year follow-up by more than 0.5

effect size in either direction. Generalized linear models were used to examine the potential

role of baseline and changes in psychosocial status in predicting the HRQoL at 1 year, after

adjusting for socio-demographic and clinical characteristics.

Results

A total of 410 participants completed both the baseline and 1-year follow-up surveys. Higher

stress levels at baseline predicted a lower HRQoL at 1 year, while baseline depression
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status and social support did not predict 1-year HRQoL scores. Compared to those who

were never depressed at both baseline and follow-up, participants who experienced new-

onset or persistent depression had lower HRQoL at 1 year. Additionally, the 1-year HRQoL

score of participants who recovered from depression by follow-up was comparable to that of

participants who were never depressed. Moreover, participants who experienced increases

in stress levels by follow-up had lower HRQoL scores at 1 year than those with decreases in

stress levels. Changes in social support did not predict 1-year HRQoL scores in this study.

Conclusions

Assessing psychosocial status regularly and implementing effective interventions targeted

at psychosocial problems may be particularly important for PLWH to improve their HRQoL.

Among PLWH, special attention should be given to those with new-onset or persistent

depression and those with high stress levels at the time of diagnosis and increased stress

levels 1 year after the new HIV diagnosis.

Introduction

Since the introduction of effective antiretroviral therapy (ART) in the 1990s, the morbidity

and mortality of people living with HIV (PLWH) has declined dramatically [1, 2]. As HIV

infection has been transformed from a rapidly fatal disease to a manageable chronic disease,

the aim of treatment for PLWH is not only to prolong the survival time but also to improve

health-related quality of life (HRQoL) [3]. Because of common psychosocial problems (such as

the presence of depression, high stress levels and lack of social support) among PLWH, under-

standing the associations between psychosocial factors and HRQoL has become an increas-

ingly important focus of studies [4, 5].

PLWH may suffer from multiple stressors, such as psychological reaction to HIV diagnosis,

social stigma, concerns for disclosure, and the side effects of ART [6]. It is widely accepted that

PLWH experience higher levels of stress than the general population [7]. In addition, the rate

of depression is nearly twice as high in PLWH than in the seronegative population, as found in

a meta-analytic review [8]. Moreover, unlike other diseases, the social support for PLWH may

be limited due to the stigma of HIV infection [9]. All these situations may have a harmful

impact on the HRQoL in this population [10–12].

Although the negative association between psychosocial problems and HRQoL among

PLWH has been well-documented in previous studies, most studies were cross-sectional in

design [13–15]. However, HRQoL and psychosocial status are dynamic phenomena that may

fluctuate across different stages of the disease. The first year of receiving an HIV diagnosis is a

very critical period for PLWH. A diagnosis of HIV infection itself can be a traumatic stressor

for PLWH [16]. It is also a critical time period when social support is most needed. However,

newly diagnosed PLWH may conceal their status for fear of possible consequences, which is a

behavior that actually keeps them from accessing social support [17]. More importantly, psy-

chosocial status among newly diagnosed PLWH may vary dramatically over the first year after

diagnosis [18, 19]. For instance, in terms of individuals who were newly diagnosed, a positive

change after experiencing trauma (HIV infection) may occur 1 year later in some individuals,

characterized by a psychosocial adaptation to the diagnosis [20]. Some may still suffer from a

negative psychological outcome resulting from a disruption in the recovery process [21].

Psychosocial status and health-related quality of life among newly diagnosed people living with HIV
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Nevertheless, the longitudinal association between psychosocial status and HRQoL among

newly diagnosed PLWH remains unclear.

Our group has previously assessed the overall changes and determinants of HRQoL among

newly diagnosed PLWH [22]. We found a significant improvement of HRQoL for the overall

sample 1 year after HIV diagnosis, and a significant association between HRQoL and psycho-

social variables such as depression, stress and social support. This study has provided impor-

tant information on the evolution of HRQoL following HIV diagnosis, and on the potential

psychosocial factors that affect HRQoL. However, at least two issues remain to be addressed.

First, it is unclear whether depression, stress and social support levels immediately after a new

diagnosis still affect HRQoL after 1 year. Second, the role of distinct psychosocial status trajec-

tories in the HRQoL levels at 1 year remains unknown (e.g., whether those with new-onset or

persistent depression 1 year after diagnosis would have a lower 1-year HRQoL than others).

Such information can be useful in preventing HRQoL from diminishing at the initial stage.

Moreover, it can lead healthcare providers and policy makers to pay attention to psychosocial

factors that should be intervened early in the course of HIV infection.

In light of the high level of psychosocial burden faced by individuals who were newly diag-

nosed with HIV and the aforementioned limitations in our previous report, the objectives of

this study were (1) to examine whether psychosocial status, including depression, stress and

social support at diagnosis, would predict HRQoL levels at 1 year, and (2) to determine the

extent to which distinct subgroups of psychosocial status change affect HRQoL levels at 1 year,

after adjusting for a range of socio-demographic and clinical characteristics.

Methods

Participants

This was a longitudinal study with a focus on the HRQoL of newly diagnosed PLWH. A

detailed description of the study design is available elsewhere [22]. In brief, from March 1,

2013 to September 30, 2014 (baseline survey), participants were consecutively recruited from

the HIV/AIDS Voluntary Counseling and Testing Clinic of the Changsha Center for Disease

Control and Prevention in Hunan Province, China. Individuals who received HIV diagnosis

for less than 1 month, aged 18 years or above and had lived in Changsha City for at least 6

months were eligible for this study. Information about socio-demographic, clinical and psy-

chosocial characteristics as well as HRQoL of the participants was collected at baseline and 1

year later. The Human Research Ethics Committee of Central South University approved this

study, and written informed consent was obtained from each participant before participation

in this study.

There were 1267 people who received HIV diagnosis between March 1, 2013 and Septem-

ber 30, 2014 in Changsha. Of them, 855 met the criteria of participating in this study. A total of

557 participants were surveyed at baseline. Among them, 410 (410/557, 73.6%) completed

1-year follow-up surveys. During the 1-year follow-up period, 2 (2/147, 1.4%) participants

died, 35 (35/147, 23.8%) transferred to other provincial care settings, 75 (75/147, 51.0%)

refused to enter the follow-up survey, and 35 (35/147, 23.8%) could not be contacted.

Measures

Outcome variables: HRQoL. HRQoL at two time points was evaluated using the Medical

Outcomes Study HIV Survey (MOS-HIV), a widely used HIV-specific HRQoL instrument

[23]. It includes 35 items which assess 10 dimensions of HRQoL including physical function-

ing (6 items), cognitive functioning (4 items), role functioning (2 items), social functioning (1

item), bodily pain (2 items), vitality (4 items), health distress (4 items), general mental health
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(5 items), health perception (5 items) and overall quality of life (1 item). In addition, one item

assesses health transmission. The measure of each dimension is linearly transformed into a

possible score ranging from 0 (worst HRQoL) to 100 (best HRQoL) on the basis of a standard-

ized algorithm. The physical health summary scores (PHS) and mental health summary scores

(MHS) could be generated from 10 dimensions according to an established scoring method.

The Chinese version of MOS-HIV has good validity and reliability as demonstrated by a previ-

ous study [24].

Primary determinants: Depression, HIV-related stress, social support. Depression. The

depressive symptoms experienced by participants were assessed by the 9-item Patient Health

Questionnaire (PHQ-9) [25]. This instrument is a brief self-assessment questionnaire used to

screen for the level of depressive symptoms over the previous two weeks, and each item is

rated on a 4-point Likert scale with 0 = not at all; 1 = several days; 2 = more than half the days;

and 3 = nearly every day. The total score is scored from 0 to 27, with higher scores indicating a

greater severity of depressive symptoms. A cut-off score of 10 has been recommended to

screen for major depressive disorder in systematic review and meta-analysis [26, 27]. The Chi-

nese version of the PHQ-9 has good validity and reliability with a Cronbach’s α coefficient of

0.86 [28].

HIV-related stress. HIV-related stress was measured with the HIV/AIDS Stress Scale

(SS-HIV), an instrument used to assess HIV-specific stress [29]. It is composed of 3 dimen-

sions: instrumental, social and emotional stress. Each item is rated on a 5-point scale with a

higher score indicating increased levels of HIV-related stress. The Chinese version of SS-HIV

translated by our study groups has shown high internal consistency and test-retest reliability

and adequate current validity, with an overall Cronbach’s α coefficient of 0.906 [30].

Social support. The Social Support Rating Scale (SSRS) was used to assess the level of social

support in this study, which includes 10 items with 3 dimensions: objective support (3 items),

subjective support (4 items) and use of social support (3 items) [31]. The total score is calcu-

lated by summing the scores of the 3 dimensions, with higher scores indicating greater social

support. The SSRS has been widely used in China due to its high reliability and validity [32–

34]. In this study, the Cronbach’s α coefficient for the entire scale was 0.805.

Covariates: Socio-demographic and clinical characteristics. Socio-demographic charac-

teristics, including gender, age, marital status, household registration, education, employment

status, individual income per month and the mode of HIV transmission, were collected in this

study. The married status was recorded as single, married, divorced and widowed. Household

registration was coded as rural and urban. Level of education was categorized as high school or

lower and college or higher. Employment status was defined as currently employed or not.

The individual income per month was dichotomized as less than 4000 Yuan ($581) or not

(corresponding to the per capita monthly income in Changsha City during the period of base-

line survey). Mode of HIV transmission was categorized as: heterosexual, homosexual, and

others. The group of “others” included intravenous drug use (IDU), blood products, and

uncertain.

Clinical characteristics, including disease-related symptoms, CD4 counts and whether they

had received ART during the follow-up period were also collected. Participants were asked in

the questionnaire whether they had experienced several symptoms, as follows: persistent fever,

expectorate or cough, unexplained diarrhea, unintentional weight loss, active tuberculosis, oral

thrush or recurrent herpes simplex. Any other perceived disease-related symptoms were

recorded. The CD4 counts information and ART status were obtained from the Chinese HIV/

AIDS Comprehensive Response Information Management System.
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Data analysis

All participants who completed both the baseline and follow-up surveys were included in the

analysis. The Mann-Whitney tests for continuous variables or χ2tests for categorical variables

were used to compare baseline sample characteristics between completers and dropouts from

the follow-up survey. A two-tailed alpha value of less than 0.05 was considered statistically sig-

nificant. All statistical analyses were performed in SPSS for Windows 24.0 (SPSS; Inc., Chi-

cago, IL, USA).

Changes in psychosocial status and HRQoL between baseline and follow-up. The

paired t-tests and Wilcoxon signed-rank tests were used to assess statistically significant differ-

ences in HRQoL, depression, stress and social support between baseline and 1-year follow-up.

The conventional standard effect-size (ES) calculation was adapted to identify the magni-

tude of any differences in HRQoL, stress and social support, with an effect size of 0.2 consid-

ered as a small change, 0.5 as a moderate change and 0.8 or greater as a large change [35]. An

effect size of 0.5 is conventionally recommended as the threshold for being clinically meaning-

ful [36]. Therefore, trajectories of changes in HRQoL, stress and social support were classified

by calculating the proportions of participants whose HRQoL, stress and social support scores

changed between baseline and 1-year follow-up by more than 0.5 ES in either direction.

Additionally, the trajectories of depression were categorized into four groups based on lon-

gitudinal changes in their depression status from baseline to 1-year follow-up: those without

probable depression at two time points (PHQ-9 < 10 at both time points; labeled “never”),

those with new probable depression at follow-up (PHQ-9 < 10 at baseline & PHQ-9� 10 at

follow-up; labeled “new-onset”), those with probable depression at baseline but no depression

at follow-up (PHQ-9� 10 at baseline & PHQ-9 < 10 at follow-up; labeled “recovered”) and

those with probable depression at both baseline and follow-up (PHQ-9� 10 at both time

points; labeled “persistent”).

Potential predictive role of baseline psychosocial variables for HRQoL at 1 year. We

used two separate generalized linear models to determine the potential predictive role of base-

line psychosocial factors for HRQoL at 1 year, with PHS and MHS at 1 year as dependent vari-

ables and the baseline psychosocial variables as independent variables. Each model was

adjusted for baseline age, gender, marital status, household registration, education, employ-

ment status, individual monthly income, HIV transmission, CD4 counts and HIV-related

symptoms, as well as ART status at follow-up.

Potential predictive role of changes in psychosocial variables for HRQoL at 1 year.

Another two different generalized linear models were also used to investigate the effects of the

changes in depression, stress and social support on the PHS and MHS at 1 year, controlling for

baseline age, gender, marital status, household registration, education, employment status,

individual monthly income, HIV transmission, CD4 counts and HIV-related symptoms as

well as ART status at follow-up.

Results

Baseline characteristics

No significant differences in any baseline characteristics were found between participants who

completed the follow-up survey and those who did not, except for employment rates. Partici-

pants who completed the follow-up survey had a lower rate of employment than those who did

not complete the follow-up survey (complete vs did not complete follow-up survey: 67.3% vs

78.2%, p = 0.013). The final 410 participants included in the analysis were predominately

younger (median 28; interquartile ranges [IQR]: 24–36), male (91.7%), single (61.5%), and had

Psychosocial status and health-related quality of life among newly diagnosed people living with HIV
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an individual monthly income less than ‘4000 Yuan’ (67.3%). Most participants (98.1%)

reported becoming infected through sexual transmission. The median CD4 counts at baseline

was 357 cells/mm3 (IQR: 254–471), and 37.3% of participants experienced at least one HIV-

related symptom at baseline. A total of 218 (53.2%) had received ART during the 1-year fol-

low-up period. The median time from ART initiation to a 1-year follow-up survey was 6 (IQR

4–9) months. Table 1 displays the sample characteristics of participants.

Changes in psychosocial status. The PHQ-9 score decreased for the overall sample, from

a median (IQR) of 8 (3–13) at baseline to 4 (1–8) at follow-up (p< 0.001), with the proportion

of depressed participants (PHQ-9 score�10) decreasing from 39.3% to 16.1%. A statistically

Table 1. Baseline sample characteristics of participants.

Characteristics Final participants Excluded participants p value

(n = 410) (n = 147)

Sex

Male 376 (91.7%) 139 (94.6%) 0.261 a

Female 34 (8.3%) 8 (5.4%)

Age, median (IQR) 28 (24–36) 29 (24–38) 0.538 b

Marital status

Married 110 (26.8%) 87 (59.2%) 0.159 a

Divorced/Widowed 48 (11.7%) 28 (19.0%)

Single 252 (61.5%) 32 (21.8%)

Residence

Urban 210 (50.2%) 73 (47.9%) 0.746 a

Rural 200 (48.8%) 74 (50.3%)

Education

Senior or lower 222 (51.1%) 80 (54.4%) 0.954 a

College or higher 188 (45.9%) 67 (45.6%)

Employment

Yes 276 (67.3%) 115 (78.2%) 0.013 a

No 134 (32.7%) 32 (21.8%)

Monthly income

� 4000 259 (63.2%) 80 (54.4%) 0.062 a

> 4000 151 (36.8%) 67 (45.6%)

HIV transmission

Heterosexual 172 (42.0%) 54 (36.7%) 0.507 a

Homosexual 230 (56.1%) 92 (62.6%)

Other 7 (1.9%) 1 (0.7%)

CD4 counts, median (IQR) 357 (254–471) 350 (258–458) 0.930 b

HIV symptom

Yes 153 (37.3%) 46 (31.3%) 0.191 a

No 257 (62.7%) 101 (68.7%)

PHQ-9 score (0–27)

No depression (<10) 249 (60.7%) 97 (66.0%) 0.260 a

Probable depression (�10) 161 (39.3%) 50 (34.0%)

HIV stress, median (IQR) 26 (15–40) 25 (14–38) 0.339 b

Social support, median (IQR) 29 (24–34) 30 (22–34) 0.852 b

a Chi square test
b Mann-Whitney test

https://doi.org/10.1371/journal.pone.0224322.t001

Psychosocial status and health-related quality of life among newly diagnosed people living with HIV

PLOS ONE | https://doi.org/10.1371/journal.pone.0224322 October 23, 2019 6 / 14

https://doi.org/10.1371/journal.pone.0224322.t001
https://doi.org/10.1371/journal.pone.0224322


significant decrease in the HIV-related stress median score was also observed (27 (16–40) at

baseline to 15 (8–26) at follow-up, p< 0.001). However, the median score of social support for

the overall sample declined from 29 (24–34) at baseline to 27 (22–34) at follow-up (p = 0.001).

The calculated ES on depression, stress and social support score was 0.56, 0.63 and 0.15,

respectively.

Of the 161 participants with probable depression (PHQ-9� 10) at baseline, 118 (28.8%)

participants recovered from depression, but 43 (10.5%) of them remained depressed at follow-

up. Of the 248 (60.7%) with no depression at baseline, 226 remained free of depression, but 23

(5.6%) had new-onset depression. In terms of stress and social support, more than half of the

participants (52.2%) experienced decreases in stress that exceeded 0.5 ES (improved) and only

9.8% experienced increases in stress that exceeded 0.5 ES (worsened). Over one-third of the

participants (40.0%) responded with a decline in social support that exceeded 0.5 ES (wors-

ened). Details about the individual variations in psychosocial status change are shown in

Table 2.

Changes in HRQoL. After 1 year of being diagnosed with HIV, the mean (standard devia-

tion [SD]) PHS and MHS significantly increased from 53.5 (7.1) and 44.2 (10.1) at baseline,

respectively, to 55.0 (6.5) and 49.0 (9.3) at follow-up, respectively, (PHS: p = 0.009: MHS:

p< 0.001). Although the mean HRQoL score of 410 participants increased significantly, not

all participants had increases in HRQoL. After 1 year, an ES of 0.15 and 0.48 for changes in

PHS and MHS was shown in our participants, respectively. Among them, 135 (32.9%) partici-

pants had an increase that exceeded 0.5 ES in PHS, while 92 (23.7%) experienced a decrease

that exceeded 0.5 ES. Concerning MHS, the sample proportions with greater than 0.5 ES

increases and decreases were 47.3% and 13.9%, respectively. Details about the individual varia-

tions in HRQoL change are shown in Table 3.

The predictive role of baseline psychosocial status for HRQoL at 1 year. Of the baseline

data of psychosocial variables, only baseline stress was significantly associated with HRQoL at

1 year. Higher levels of stress at baseline predicted a lower PHS and MHS at 1 year. Baseline

depression status and social support did not predict the HRQoL at 1 year (Table 4).

The predictive role of changes in psychosocial status for HRQoL at 1 year. Compared

to participants who had never had depression, participants who developed new-onset depres-

sion had lower PHS and MHS at 1 year (β = -7.13, p< 0.001; and β = -8.21, p = 0.005,

Table 2. Individual variations in psychosocial status change.

Psychosocial status Frequency Baseline Follow-up Change score

(%) Median (IQR) Median (IQR) Median (IQR)

Depression

Never 226 (55.1%) 4 (2, 6) 3 (0, 5) -1 (-3, 1)

Recovered 118 (28.8%) 15 (12, 18) 3 (0, 6) -11 (-14, -8)

Persistent 43 (10.5%) 17 (12, 21) 13 (11, 17) -2 (-7, 2)

New-onset 23 (5.6%) 6 (1, 8) 13 (11, 16) 9 (6, 12)

Stress status

Improved 214 (52.2%) 37 (25, 48) 13 (5, 21) -22 (-30, -13)

Unchanged 156 (38.0%) 27 (16, 40) 15 (8, 26) -1 (-5, 2)

Worsened 40 (9.8%) 15 (10, 23) 32 (25, 45) 17 (11, 23)

Social support

Improved 98 (23.9%) 26 (19, 30) 37 (30, 42) 9 (6, 15)

Unchanged 148 (36.1%) 28 (24, 33) 28 (23, 33) 0 (-2, 2)

Worsened 164 (40.0%) 32 (27, 37) 23 (17, 27) -8 (-12, -5)

https://doi.org/10.1371/journal.pone.0224322.t002
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respectively). Participants who reported persistent depression also showed lower PHS and

MHS at 1 year (β = -7.08, p< 0.001; and β = -12.82, p< 0.001, respectively). Notably, there

were no statistically significant differences in PHS and MHS at 1 year between participants

who recovered from depression and those who reported no depression at the two time points.

In terms of changes in stress, compared to participants who experienced decreased stress levels

(improved), participants with increased stress levels (worsened) had lower PHS and MHS at 1

year (β = -3.12, p = 0.004; and β = -5.55, p< 0.001, respectively). The differences in PHS and

MHS at 1 year between the different change groups of social support had no statistical signifi-

cance. Details about the effect of changes in psychosocial status on HRQoL at 1 year are shown

in Table 5.

Discussion

In this longitudinal study of people newly diagnosed with HIV, we demonstrated that,

although the HRQoL improved overall within the 1 year after diagnosis, from the individual

perspective, over half of participants rated their HRQoL as remaining unchanged or having

worsened. It is worth noting that the 1-year level of HRQoL differed according to different tra-

jectories of stress and depression, which indicated that HRQoL is sensitive to changes in psy-

chosocial status. Moreover, the baseline stress levels experienced by newly diagnosed PLWH

would also independently predict HRQoL at 1 year.

An important finding is that HIV-related stress at diagnosis prospectively affected HRQoL

1 year after diagnosis. The initial diagnosis may be disruptive for the majority of individuals

since they have to face a future life with HIV infection, and struggle with multiple HIV-specific

stressors such as stigma, disclosure, psychological adjustment and making treatment decisions

Table 3. Individual variations in HRQoL change.

HRQoL Frequency (%) Baseline Follow-up Change scores

Mean SD Mean SD Mean SD

PHS

Improved 135 (32.9%) 48.32 7.64 57.45 4.83 9.13 5.65

Unchanged 178 (43.4%) 56.60 4.72 56.72 4.42 0.12 1.90

Worsened 97 (23.7%) 56.86 4.85 48.26 7.02 -8.60 4.87

MHS

Improved 194 (47.3%) 38.61 9.31 52.50 8.03 13.89 7.65

Unchanged 159 (38.8%) 48.68 8.21 48.67 7.97 -0.01 2.64

Worsened 57 (13.9%) 50.49 7.43 38.36 8.48 -12.53 7.40

https://doi.org/10.1371/journal.pone.0224322.t003

Table 4. The effect of baseline psychosocial status on HRQoL at 1 year a.

Psychosocial status PHS MHS

β coefficient (95% CI) p value β coefficient (95% CI) p value

Baseline depression

No Ref Ref

Yes -0.17 (-1.67; 1.33) 0.822 -0.15 (-2.28; 1.99) 0.893

Baseline stress -0.05 (-0.09; -0.01) 0.028 -0.13 (-0.19; -0.07) < 0.001

Baseline social support 0.05 (-0.04; 0.13) 0.275 0.11 (-0.01; 0.22) 0.081

a All models were adjusted for baseline age, gender, marital status, household registration, education, employment status, monthly income, HIV transmission, CD4

counts and symptoms, as well as ART status at follow-up.

https://doi.org/10.1371/journal.pone.0224322.t004
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[6]. The fact that individuals who perceived higher levels of stress would be more vulnerable to

poor HRQoL has been well documented in previous cross-sectional studies [11, 37]. The

results from this study further highlighted that stress at the time of diagnosis had a long-term

negative impact on HRQoL for at least 1 year. An appropriate management of stress shortly

after HIV diagnosis may be a key component to improve HRQoL among this population.

We found a significant reduction in the stress score in the sample as a whole from baseline

to 1-year follow-up. However, an increased level of stress was also observed among one in ten

participants (9.8%) in this study. Participants who experienced increased stress levels over 1

year were more likely to have a lower HRQoL score at 1 year. Conversely, decreases in stress

levels during the follow-up period were prospectively associated with a better 1-year HRQoL.

The results from our research suggested that the levels of stress among PLWH would change

over time according to different stages of the disease, and distinct change patterns would exert

different influences on subsequent HRQoL outcomes. A meta-analysis examining the effect of

stress-management interventions on psychological outcomes among HIV-positive adults

revealed that, in PLWH, stress management significantly reduced the levels of distress and

improved HRQoL [38]. Future services for PLWH should include stress management and take

the dynamic stress status into account instead of solely focusing on one-time assessments of

stress status.

Baseline depression status did not predict the HRQoL at 1 year in this study. Participants

with probable depression at the time of diagnosis did not have a lower HRQoL score 1 year

after diagnosis than those with no depression. Inconsistent with this result, a longitudinal

study conducted in Uganda showed that higher levels of depressive symptoms at onset of ART

predicts lower improvements in HRQoL for HIV-positive patients for as long as 18 months

[39]. While Kim et al. proposed that, to have an accurate understanding of the influence of

depression on HRQoL, longitudinal changes in depression should be considered rather than

only one-time assessments of depression status at baseline [40]. Our findings lend support to

the latter viewpoints. In this study, we found that participants who had higher levels of depres-

sive symptoms after new diagnosis do not necessarily have a lower HRQoL at the 1-year

Table 5. The effect of changes in psychosocial status on HRQoL at 1 year a.

Changes in psychosocial status PHS MHS

β coefficient (95% CI) p value β coefficient (95% CI) p value

Depression

Never Ref Ref

Recovered -0.85 (-2.24 to 0.54) 0.231 -1.48 (-3.44 to 0.48) 0.139

New-onset -7.12 (-9.59 to -4.64) < 0.001 -8.37 (-11.86 to -4.87) < 0.001

Persistent -7.08 (-8.98 to -5.18) < 0.001 -12.83 (-15.52 to -10.14) < 0.001

Stress

Improved Ref Ref

Unchanged -1.40 (-2.65 to -0.14) 0.029 -1.06 (-2.84 to 0.71) 0.238

Worsened –3.12 (-5.13 to -1.11) 0.002 -5.55 (-8.38 to -2.71) < 0.001

Social support

Improved Ref Ref

Unchanged -0.70 (-2.16 to 0.76) 0.348 -0.16 (-2.22 to 1.90) 0.880

Worsened -0.47 (-1.93 to 0.99) 0.530 -1.73 (-3.80 to 0.33) 0.099

a All models were adjusted for baseline age, gender, marital status, household registration, education, employment status, monthly income, HIV transmission, CD4

counts and symptoms, as well as ART status at follow-up.

https://doi.org/10.1371/journal.pone.0224322.t005
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follow-up in this study, even though they were more likely to have a lower HRQoL at baseline.

The effect of changes in depression on HRQoL at 1 year should be further examined.

Instead of baseline depression, the longitudinal changes in depression are more important

for the 1-year follow-up HRQoL. In this study, we found that 10.5% of the participants still suf-

fered from persistent depression and that 5.6% had new-onset depression at follow-up. These

participants who experienced new-onset or persistent depression reported poorer HRQoL at 1

year compared to those who were never depressed. Of particular importance is that the

HRQoL at 1 year did not significantly differ between participants who achieved remission of

depression at follow-up and those who had never had depression at the two time points. In

other words, even if participants who reported a remission of depression presented a signifi-

cantly lower baseline HRQoL score compared to those who were never depressed, they still

achieve the same level of HRQoL at 1 year over time as those reported had never been

depressed at the two time points. These results underlined the opportunity to restore HRQoL

by alleviating depressive symptoms among PLWH. Furthermore, the results concerning base-

line depression status did not significantly predict the HRQoL in this study, while changes in

depression were significantly associated with HRQoL at 1 year remind us to be cautious about

using baseline depression to predict future HRQoL in clinical practice, especially in the early

stages of HIV infection.

We found that the HRQoL at 1 year was not significantly dependent on social support levels

at the time of diagnosis. A prospective study among men living with HIV in the US by Jia et al.

revealed that lower social support at baseline was predictive of diminished changes in HRQoL

over 12 months, suggesting that enhancing the initial social support of PLWH would signifi-

cantly improve PHS at the end of 12 months. While the average HIV infection duration was

8.3 years in that study, social support levels remained unchanged during the 12-month follow-

up period, which might partially explain why they found significant associations between base-

line social support and HRQoL change [41]. However, this result may not be generalizable to

patients who experience a fluctuated social support status. Additionally, a 4-year follow-up

study among HAART initiative individuals also found that changes in social support rather

than baseline social support are related to HRQoL [42]. Although participants reported being

HIV-diagnosed for a mean of 4.3 years in that study, which is different form the sample in our

study, a statistically significant change in social support during the follow-up period has been

similarly reported in that study.

From multiple regression analyses, changes in social support during the follow-up period

were not associated with HRQoL at 1 year. Although there were no statistically significant dif-

ferences in HRQoL scores at 1 year between different groups of changes in social support, the

HRQoL scores at 1 year were still larger for the improved group. The small changes in social

support within 1 year among participants (ES = 0.15) possibly contributes to the disappearance

of associations between changes in social support and HRQoL. Additionally, quite a few stud-

ies demonstrated that higher social support could positively influence HRQoL by decreasing

the deleterious effect of psychological distress on HRQoL, such as depression [43, 44]. We

should not ignore the importance of enhancing social support for PLWH.

Few previous studies focused on each HRQoL dimension among PLWH instead of two

summary scores of HRQoL (i.e. PHS and MHS) [45]. While Revicki et al. mentioned that the

use of summary scores rather than multiple subscale scores could simplify data analysis and

the interpretation of findings from clinical trials. Moreover, these two summary scores could

aid in comparisons across studies [46]. Therefore, in our study, we used the PHS and MHS

scores as outcome variables. Nevertheless, there is also another possibility that baseline or

change in depression, stress and social support scores would be associated with different

HRQoL dimensions. This information is likely to provide another important information to
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improve HRQoL among PLWH. We therefore also tried to conduct multivariate analyses,

with the 1-year follow-up score of each HRQoL domain designed as dependent variables, base-

line or changes in psychosocial variables as independent variables. However, we found that

baseline stress, changes in stress and depression were associated with almost all domains of

HRQoL at 1 year, while baseline depression, as well as baseline and changes in social support

were not associated with any HRQoL domains (S1 Table), which are in line with the results

regarding two summary scores.

These findings indicate that the HIV-related stress and depression might influence individ-

uals’ subjective satisfaction on each aspect of the HRQoL, highlighting the importance of being

aware of the depression and stress faced by PLWH. The result that social support was not sig-

nificantly associated with any dimension of HRQoL in this study suggests that the influence of

social support on HRQoL during the early post-diagnosis phase may be relatively smaller com-

pared to the influence of depression and stress levels, which is not surprising considering the

traumatic experience of being newly diagnosed with HIV. A prospective study design with a

longer observation period may be helpful to give a deeper understanding of the association

between social support and HRQoL.

Several limitations in the study should be considered. First, our sample was based on a con-

venience sampling method, which may limit the generalizability of our findings. Second, it

should be noted that a proportion of participants did not complete a 1-year follow-up survey.

These participants may display a different psychosocial status and HRQoL at follow-up, which

might bias the results. Another limitation is the possibility of a tautological relationship

between psychosocial variables (such as stress and depression) and the psychological outcome

measures of the MOS-HIV. The strong association between those two sets of variables could

be partially attributed to conceptual overlap. Additionally, only two time points were investi-

gated in this study, which could not reflect the changes in the psychosocial status of PLWH in

the whole HIV disease trajectory, and the effect of psychosocial factors on HRQoL may be dif-

ferent at various stages of the infection. Long-term assessment of psychosocial status and

HRQoL among PLWH should be performed in future studies.

Conclusion

As HIV infection becomes a chronic illness, studies need to focus on the dynamic trend of psy-

chosocial status and HRQoL rather than only one-time assessment. Stress levels at the time of

diagnosis, along with changes in stress and depression status within 1 year, could prospectively

influence the HRQoL 1 year after diagnosis among newly diagnosed PLWH. Assessing psycho-

social status regularly and implementing effective interventions targeted at psychosocial prob-

lems may be particularly important for this population to improve HRQoL. Among PLWH,

special attention should be paid to those with new-onset or persistent depression and those

with high baseline stress levels and increased stress levels 1 year after the new HIV diagnosis.
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