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Abstract
Objective To describe how mental health and sleep status influence the health-related quality of life (HRQOL) of 
people living with HIV/AIDS (PLWHA) during the novel coronavirus disease 2019 (COVID-19) pandemic, and to apply 
targeted interventions to improve the HRQOL.

Methods A web-based online questionnaire survey was administered. Descriptive analysis was used to depict the 
mental health and sleep status. Correlation analysis and the structural equation model (SEM) method were used to 
analyze the influence of mental health and sleep status on HRQOL in PLWHA.

Results After excluding 24 unqualified questionnaires, a total of 490 participants in this survey were included in 
the statistical analysis. Of the participants, 66.1% and 55.1% reported mild or worse symptoms of depression and 
anxiety, respectively. Overall, 70.0% had varying degrees of sleep problems. Correlation analysis showed that anxiety 
had the strongest correlation with sleep disturbances and sleep quality (R = 0.588 and 0.551, respectively), while 
depression had the strongest correlation with the HRQOL psychological and physical domains (R = − 0.759 and 
− 0.682, respectively). SEM analysis showed that depression, sleep quality, and psychological domains had the greatest 
item load on mental health, sleep status, and HRQOL (093, 0.82, and 0.89, respectively). Mental health had a more 
significant influence than sleep status on HRQOL, as indicated by factor loading (− 0.75 and − 0.15, respectively).

Conclusions There were more severe mental health and sleep problems among PLWHA during the COVID-19 
pandemic, thus, mental health intervention, especially to relieve depression symptoms, may be the most important 
approach to improve the HRQOL among PLWHA.
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Introduction
By the end of 2020, the number of human immunode-
ficiency virus (HIV) infection survivors in China had 
reached 1.053  million, and the cumulative number of 
reported deaths was 351,000 [1]. Because acquired 
immune deficiency syndrome (AIDS) has become a con-
trollable disease and the number of people living with 
HIV/AIDS (PLWHA) continues to increase, so more 
attention has been paid to the health-related quality of 
life (HRQOL) among PLWHA [2]. Indeed, it has been 
shown that PLWHA often have a lower HRQOL than 
healthy people [3]. Many factors have been reported to 
affect the HRQOL of PLWHA, such as age, educational 
status, social support, economic status, stigma, CD4 
lymphocyte count, antiretroviral therapy, and body mass 
index [4–9]. Intervention measures target these factors 
will contribute to improve the HRQOL for PLWHA.

Since the end of 2019, the outbreak of novel corona-
virus disease 2019 (COVID-19) has profoundly changed 
people’s lifestyles and behaviors [10], also significantly 
influenced the PLWHA, who are a special sub-popula-
tion in society. The emergency prevention and control 
of COVID-19 requires a substantial amount of health-
care resources. It may be difficult for PLWHA patients to 
receive HIV-related treatment and regular medical care 
due to the restrictions imposed to control the COVID-
19 epidemic, especially when PLWHA are infected with 
COVID-19. It has been previously reported that mental 
health problems are common in PLWHA [11]. During 
the COVID-19 global pandemic mental health problems 
increased among the global population, including the 
general population and populations with specific condi-
tions [12, 13]. In this context, the mental health and sleep 
status of PLWHA warrant more attention. With the rapid 
development and growth of the Chinese economy and 
society, sleep disorders have become a general problem 
faced by an increasing number of people. According to 
the 2019 China Sleep Quality Survey Report, 83.81% of 
the respondents were frequently troubled by sleep prob-
lems [14]. PLWHA also face sleep problems due to their 
unique health issues [15]. The incidence of psychologi-
cal and sleep problems in HIV-infected Chinese patients 
has been reported to be high; specifically, approximately 
three-fifths (60.3%) of PLWHA reported poor sleep 
quality, 50.0% and 36.3% exhibited depression and anxi-
ety symptoms, respectively [16, 17]. We speculate that 
during the COVID-19 pandemic, with concerns about 
the epidemic and restrictive measures implemented to 
control the COVID-19 epidemic, many people includ-
ing PLWHA were at risk of unemployment and loss of 
financial resources or were affected by the prolonged 
lockdown measures. Thus, the psychological and sleep 
problems would be much more severe than before. The 
possible association between the psychological effect 

and sleep disturbances have attracted attention [18, 19]. 
The HRQOL of PLWHA may be inevitably affected by 
these factors and are worthy of consideration during the 
COVID-19 pandemic.

The purpose of this study was to describe the mental 
health and sleep status, and HRQOL among PLWHA 
in China during the COVID-19 pandemic, analyze how 
mental health and sleep status influence HRQOL among 
PLWHA, and propose targeted interventions to improve 
HRQOL, especially during the infectious disease pan-
demics such as COVID-19.

Methods
Participants and study design
A cross-sectional study was designed, and a web-based 
questionnaire survey was administered to PLWHA in 
China. The questionnaire was compiled through the 
“Survey Star” online platform, then distributed to the 
patients’ WeChat groups via their clinicians from the 
cities of Changchun, Beijing, and Shenzhen. The con-
tent of the questionnaire included the participants’ 
basic demographic characteristics, HRQOL, and men-
tal health status, such as anxiety, depression, and sleep 
status. The demographic characteristics included date 
of birth, gender, household registration, city of medi-
cal treatment, marital status, education level, infection 
route, occupation, monthly income, treatment status, and 
recent CD4 + T lymphocyte count. The HRQOL among 
PLWHA was based on the brief version of the World 
Health Organization quality of life questionnaire for HIV 
(WHOQOL-HIV-BRIEF), which consists of six domains 
(physical, independence, relationship, spirituality, psy-
chological, and environment). The questionnaire scale of 
HRQOL has been widely used before [20, 21].

The Zung self-rating anxiety scale (SAS) and Zung self-
rating depression scale (SDS) were used to determine the 
anxiety and depression status among PLWHA, respec-
tively. SAS and SDS consist of 20 items each. The scores 
of the 20 items are added to yield a rough total score, 
then multiplied by 1.25 to obtain the integer for the stan-
dard score. Higher scores correspond to more severe 
symptoms. SAS scores are categorized as follows: < 50, 
normal; 50–59, mild; 60–69, moderate; and > 69, severe 
anxiety. SDS scores are categorized as follows according 
to the standard of Chinese norms [22–24]: < 53, normal; 
53–62, mild; 63–72, moderate; and > 72 severe depres-
sion. The usage of SAS and SDS has been described 
detailedly in study [25], and widely used and confirmed 
to have adequate reliability and validity in previous stud-
ies [5, 22].

Sleep status was investigated and assessed using the 
Pittsburgh sleep quality index (PSQI) scale, which was 
used to assess the sleep status of the participants in the 
last month. This self-report questionnaire has 19 items, 
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of which 18 items participate in scoring and forming 
seven components, including sleep duration, sleep effi-
ciency, sleep latency, sleep disturbances, sleep quality, 
use of sleeping medications, and daytime dysfunction. 
The cumulative score of each domain is the total PSQI 
score, and the total score ranges from 0 to 2 l, with higher 
scores corresponding to worse sleep status. Based on the 
manual of the index, a score ≥ 5 is defined as poor qual-
ity sleep, scores from 0 to 5 are defined as “very good 
sleep,” scores from 6 to 10 are defined as “not too bad” 
sleep status, scores from 11 to 15 are defined as “generally 
poor” sleep status, and scores from 16 to 21 are defined 

as “poor sleep” [26, 27]. The reliability and validity of the 
PSQI used in Chinese PLWHA has been confirmed pre-
viously [28].

The respondents had no special restrictions. The 
respondents had to be diagnosed with an HIV infection 
or AIDS, voluntarily participated in the study, and had 
the physical and mental ability to complete the ques-
tionnaire using a web-based procedure program. The 
purpose and significance of the survey was explained to 
the potential respondents before the questionnaire was 
distributed, and the respondents were informed that 
the survey was based on the principles of voluntary par-
ticipation, confidentiality, and respect. The respondents 
volunteered to participate in the study and complete the 
questionnaires according to their own actual situation. 
Finally, the names of the respondents were not recorded 
on the questionnaires. Based on these principles, all par-
ticipants were not required to sign an informed consent 
document. The survey carried out from May–September 
2021. A total of 514 PLWHA from 28 provinces or auton-
omous regions and municipalities participated in the sur-
vey. After excluding unqualified questionnaires, such as 
censored data, a total of 490 respondent questionnaires 
were included and underwent subsequent statistical anal-
ysis, and all data were de-identified and analyzed anony-
mously. The study has been approved by the Medical 
Ethics Committee of Jilin Medical University.

Data analysis
Descriptive analysis was used to reveal the basic char-
acteristics and state of mental health and sleep status 
among PLWHA. Pearson correlation analysis was used 
to analyze the correlation among mental health status, 
each PSQI domain, and HRQOL using SPSS 26.0 soft-
ware (IBM Corp., Armonk, NY, USA ). A structural equa-
tion model (SEM) was built to examine the relationship 
among mental health, PSQI, and HRQOL, after which 
the factor loading of each domain on these three dimen-
sions, and the path coefficient among mental health, 
PSQI, and HRQOL were calculated. A SEM diagram was 
drawn with SPSS AMOS 23.0 statistical software (IBM 
Corp.).

Results
Characteristics of the participants
Most participants (38.8%) were 30–39 years of age and 
94.7% of the participants were male. The main route of 
infection was attributed to homosexual activity (80.6%), 
followed by heterosexual activity (9.4%). Urban house-
hold registration accounted for 61.8% of the partici-
pants, most of whom were single (59.4%). The income per 
month was < 5000 RBM in the majority of participants 
(61.5%). Most of the participants were civil servants or 
enterprise personnel (25.7%; Table 1).

Table 1 Basic demographic characteristics of participants
Variables Number

(N = 490) %
Age
 < 30 127 25.90
 30–39 190 38.80
 40–49 113 23.10
 ≥ 50 60 12.20
Genders
 Male 464 94.70
 Female 26 5.30
Routes of infection
 Homosexual 395 80.60
 Heterosexual 46 9.40
 Intravenous drug 3 0.60
 Blood/Blood Products 12 2.40
 Mother-to-child transmission 0 0.00
 Others 34 6.90
Census register
 City 303 61.80
 Country 187 38.20
Marital status
 Single 291 59.40
 Married 128 26.10
 Divorced 67 13.70
 Widowed 4 0.80
Educational level
 Below junior high school 65 13.30
 High School/technical secondary School 128 26.10
 College or above 264 53.90
 Graduate and above 33 6.70
Incomes
 < 3000 136 27.80
 3000–5000 165 33.70
 5000–10,000 131 26.70
 > 10,000 58 11.80
Profession
 Farmer 23 4.70
 Student 28 5.70
 Civil servant, enterprises personnel 126 25.70
 Self-employed 55 11.20
 Others 258 52.70
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Of the participants, 66.1% and 55.1% had mild or worse 
depression and anxiety symptoms, respectively, of whom 
11.6% and 12.7% had severe depression and anxiety 
symptoms, respectively. Only 30.0% of the participants 
had good sleep status and 70.0% had varying degrees of 
sleep problems, of whom 23.7% had general or very poor 
sleep status. The mean and SD for each grade of depres-
sion, anxiety and sleep status were also presented, which 
showed that the higher the score, the worse the mental 
status and sleep quality. (Table 2).

Correlation of each domain among mental health, PSQI, 
and HRQOL
Pearson correlation analysis showed that anxiety and 
depression were positively correlated with each domain 
of the PSQI. The correlation coefficient between anxiety 
and sleep disturbances and sleep quality were maximal 
(0.588 and 0.551, respectively). Anxiety and depression 
had the strongest correlation with the psychological and 
physical domains of the HRQOL, the correlation coef-
ficients were maximal between depression, and psy-
chological and physical domains (− 0.759 and − 0.682, 
respectively; Table 3).

Each domain of the PSQI was negatively correlated 
with the HRQOL domains, but showed the strongest 
correlation with the HRQOL physical domain. The cor-
relation between sleep quality and physical domain was 
the strongest (− 0.614), followed by daytime dysfunction 
(− 0.536), and sleep disturbances (− 0.503). Sleep quality, 
daytime dysfunction, and sleep disturbances also had a 
strong negative correlation with the HRQOL psycho-
logical domain; the correlation coefficients were − 0.477, 
− 0.508, and − 0.446, respectively. The correlation coef-
ficient between the PSQI and HRQOL total score was 
− 0.557.(Table 3).

SEM analysis among mental health, PSQI, and HRQOL
The SEM analysis results were as follows, which indicated 
that the model fit the data well: χ2 = 483.013; p < 0.001; 
root mean square error of approximation (RMSEA), 
0.096; and goodness of fit (GFI), 0.883. The SEM results 
also showed that within the mental health dimension, 
depression had the largest factor loading (0.93). Sleep 
quality had the largest factor loading (0.82) within the 
PSQI. The HRQOL psychological domain had the larg-
est factor loading (0.89), followed by the physical and 
environmental domains (0.83 and 0.84, respectively). The 
path coefficients of mental health on HRQOL and PSQI 
were − 0.75 and 0.72, respectively, while the path coeffi-
cient of sleep status on HRQOL was only − 0.15(Fig. 1).

Discussion
With the COVID-19 global pandemic, mental health has 
become a common issue for the general public. People 
in different regions or countries have been reported to 
experience severe mental health and sleep problems dur-
ing the COVID-19 pandemic [29, 30]. Although mental 
health and sleep status have been reported to impact 
the quality of life among PLWHA [31, 32], with the 
implementation of strict preventive policies during the 
COVID-19 epidemic in China, PLWHA may not only 
experience the mental stress from HIV infection and 
treatment, but also face stress from life and work, which 
might cause severe mental health or sleep problems for 
PLWHA than usual. Our results showed a higher inci-
dence of anxiety and depression than previous stud-
ies conducted involving Chinese PLWHA prior to the 
COVID-19 outbreak. More severe mental health and 
sleep problems among PLWHA existed during COVID-
19 epidemic based on the findings in current study [28, 
33, 34]. The same results were also found in other regions 
outside China [35, 36]. More severe psychological and 
sleep problems during COVID-19 pandemic may result 
in more adverse effects on the HRQOL for PLWHA.

Correlation analysis showed that anxiety and depres-
sion had a strong positive correlation with sleep distur-
bances and sleep quality. Mental health status is usually 
considered to be a cause, rather than a consequence of 
sleep disturbance among HIV-infected patients [37, 38]. 
Anxiety had a closer correlation with sleep disturbances 
and sleep quality than depression among PLWHA. Anxi-
ety and depression also had a significant negative cor-
relation with the psychological and physical domains of 
HRQOL, but depression was more significantly associ-
ated with psychological health. In brief, anxiety may lead 
to more adverse effects on sleep status, while depres-
sion may more affect the psychological health among 
PLWHA.

The present study showed that all domains of the PSQI 
exhibited the strongest negative correlativity with the 

Table 2 State of mental health and sleep status of participants
Number % Mean SD

Depression
 Not 166 33.9 42.2 0.6
 Mild 143 29.2 58.5 0.2
 Moderate 124 25.3 67.0 0.3
 Severe 57 11.6 79.4 0.6
Anxiety
 Not 220 44.9 39.6 0.5
 Mild 125 25.5 54.1 0.3
 Moderate 83 16.9 63.4 0.3
 Severe 62 12.7 78.1 0.9
PSQI
 Good 147 30.0 3.8 0.1
 Not too bad 227 46.3 7.9 0.1
 General 97 19.8 12.9 0.1
 Very poor 19 3.9 17.9 0.3
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HRQOL physical domain. The most notable correla-
tion was between sleep quality and the physical domain 
(coefficient, − 0.614). Moreover, daytime dysfunction, 
sleep disturbances and sleep quality of the PSQI also had 
a significant correlation with the HRQOL psychologi-
cal domain. Studies revealed that improved sleep quality 
promotes improvement in the HRQOL among patients 
with HIV, and better sleep helps reduce anxious per-
sonality and depressive symptoms [39, 40]. Our study 
revealed that sleep quality, daytime dysfunction, and 
sleep disturbances can exert a greater effect on physical 
and psychological health among PLWHA. Intervention 
for sleep status is more effective in improving HRQOL, 
especially for taking measures to improve sleep quality, 
daytime dysfunction, and sleep disturbances not only 
benefit physical health, but also promote psychologi-
cal health among PLWHA. Although some studies have 
identified influencing factors, such as social support 
and socioeconomic status on the quality of life among 
PLWHA [5, 41], intervention targeting social support and 
economic status may not be an effective measure that can 
achieve a short-term effect. Intervention strategies to 
improve mental health and sleep are feasible methods to 
evaluate the intervening effect in anytime because imple-
menting mental health and sleep status interventions are 

likely to be quick and facilitated to improve the quality of 
life among PLWHA.

The SEM showed that the HRQOL psychological, envi-
ronmental, and physical domains exhibited the largest 
factor loadings, indicating psychological, environmental, 
and physical health status among PLWHA had the most 
significant influence on the overall HRQOL. The sig-
nificant feature of the environmental domain influence 
on HRQOL suggests that improving the environmental 
health among PLWHA may also be an important mea-
sure to improve HRQOL. This viewpoint is in agreement 
with a previously published finding [4] that emphasized 
the important role of the environmental domain on influ-
encing the quality of life among PLWHA. In addition, the 
results of the SEM analysis revealed that the path coef-
ficient of the HRQOL mental health domain (− 0.75) was 
far greater than the HRQOL sleep status domain (− 0.15). 
When compared with sleep status, intervention for men-
tal health will have a greater effect on improving the qual-
ity of life among PLWHA. Moreover, considering that the 
depression and psychological domains had the largest 
loading factors in mental health and the HRQOL, and a 
strong positive correlation existed between depression 
and the psychological domain according to the results 
of correlation analysis, interventions for depression 

Fig. 1 The structural equation model for the hypothesis that mental health domains and sleep status (PSQI) influence the health-related quality of life in 
people living with HIV/AIDS.

 



Page 7 of 8Du et al. BMC Public Health         (2024) 24:1445 

among PLWHA should be the most effective manner for 
improving HRQOL. Interventions for depression will 
have a direct role in improving the HRQOL psychologi-
cal health domain, and can be regarded as the most effec-
tive way to improve the quality of life among PLWHA.

The present study was conducted using a web-based 
online survey. This online-based survey of PLWHA is 
very popular [30, 42, 43], and during the COVID-19 pan-
demic, this survey method was seemingly most appro-
priate and useful, because it was convenient for PLWHA 
to respond and reply using a web-based method under 
the COVID-19 strict control measures. Moreover, this 
method can also protect the privacy issues for this special 
population. Overall, it was possible to obtain accurate 
information compared to an off-line face-to-face mode; 
however, the obtained samples may have been subject to 
selection bias. During the survey, although the clinicians 
informed their patients to cooperate as much as possible 
to complete the questionnaires, some candidates may 
still not take part according to the principle of voluntary 
participation, leading to the study were more made up of 
voluntary samples. In conclusion, the results of this study 
showed the significance of mental health on sleep sta-
tus and quality of life among PLWHA. Interventions for 
depression among PLWHA are the most effective manner 
to improve HRQOL and promote psychological health. 
Given the high incidence of depressive symptoms among 
Chinese PLWHA [34, 44], treatment, if supplemented 
with mental health interventions, such as controlling 
or alleviating depression symptoms, will achieve a bet-
ter treatment effect. Physicians should not only focus 
on the results of antiviral treatment of patients, but also 
pay more attention to their mental health status and take 
appropriate intervention measures, which will improve 
the quality of life among PLWHA, especially during the 
infectious disease pandemic such as COVID-19.
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