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Context: Persons living with HIV (PLWH) commonly experience mental health
symptoms. However, little is known about the core mental health symptoms and
their relationships.

Objective: This study aimed to evaluate the prevalence of various mental health
symptoms and to explore their relationships in symptom networks among PLWH.

Methods: From April to July 2022, we recruited 518 participants through convenience
sampling in Beijing, China, for this cross-sectional study. Forty mental health
symptoms, including six dimensions (somatization symptoms, negative affect,
cognitive function, interpersonal communication, cognitive processes, and social
adaptation), were assessed through paper-based or online questionnaires. Network
analysis was performed in Python 3.6.0 to explore the core mental health symptoms
and describe the relationships among symptoms and clusters.

Results: Of the 40 mental health symptoms, the most common symptoms were
fatigue (71.2%), trouble remembering things (65.6%), and uncertainty about the future
(64.0%). In the single symptom network, sadness was the most central symptom
across the three centrality indices (rg = 0.59, rc = 0.61, rg = 0.06), followed by
feeling discouraged about the future (rg = 0.51, rc = 0.57, rg = 0.04) and feelings
of worthlessness (rg = 0.54, rc = 0.53, rg = 0.05). In the symptom cluster network,
negative affect was the most central symptom cluster across the three centrality
indices (rg =1, rc =1, rg = 0.43).

Conclusion: Our study provides a new perspective on the role of each mental
health symptom among PLWH. To alleviate the mental health symptoms of PLWH
to the greatest extent possible and comprehensively improve their mental health, we
suggest that psychological professionals pay more attention to pessimistic mood and
cognitive processes in PLWH. Interventions that apply positive psychology skills and
cognitive behavioral therapy may be necessary components for the mental health
care of PLWH.

KEYWORDS
HIV, AIDS, mental health symptom, symptom management, network analysis
1. Introduction

Persons living with HIV (PLWH) have achieved a satisfactory life expectancy due
to the development and popularization of antiretroviral therapy (ART) (1, 2). The Joint

United Nations Programme on HIV/AIDS (UNAIDS) advocated that the final goal was not
virologicalsuppression but rather improving the health-related quality of life of PLWH (3).
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However, PLWH commonly suffer from mental health symptoms,
which have become one of the major barriers to achieving the “90-
90-90-90” goal (4). The global depression prevalence among PLWH
is greater than 30% (5). Mental health issues are even more severe
in Chinese PLWH (6), with depression and anxiety noted in 61%
and 43%, respectively (7). PLWH who are virologically suppressed
have more severe mental health problems than the general population
(8, 9). This dire situation may be associated with various factors,
including but not limited to multiple symptoms, ART side effects,
economic and medical burdens, social stigma and discrimination,
and/or the loss of social support (10, 11). Given that mental health
symptoms may lead to many negative consequences, such as engaging
in risky behaviors, decreasing medication and medical follow-up
adherence, and increasing mortality rates (12-14), it is necessary and
urgent to pay more and continuous attention to the mental health
issues of PLWH.

Although there have been many studies focusing on mental
health issues in PLWH, including prevalence evaluations (15-17),
associated factor exploration (18, 19), intervention development
and applications (20, 21), most previous studies have focused
on a single mental health symptom. Other important dimensions
of mental health symptoms, such as somatization symptoms,
cognitive process symptoms, and social adaptation symptoms, are
seldom comprehensively assessed. Moreover, previous studies more
frequently studied mental health symptoms from a common cause
perspective (22). More studies from the causal systems perspective,
i.e,, describing the possibility that symptom co-occurrence is
due to direct symptom-to-symptom relationships rather than a
common cause, are needed to help understand the mechanisms and
relationships among mental health symptoms (23).

Network analysis can be applied to examine complex associations
between symptoms and may help explain unanswered questions
of comorbidities at the symptom level from the causal systems
perspective (24, 25). To our knowledge, only one study has
described the mental health symptom network for PLWH (26).
However, this study only included 16 symptoms, which may not be
sufficient to comprehensively understand the complex relationships
of mental health symptoms for PLWH. Therefore, we aimed to
extend the mental health symptom network analysis study using
a 40-item mental health symptoms questionnaire that contains
six dimensions (somatization symptoms, negative affect, cognitive
function, interpersonal communication, cognitive processes, and
social adaptation), thus identifying the core symptoms and describing
the complex symptom relationships in the network. This attempt
may provide a theoretical reference to understand the relationships of
mental health symptoms among PLWH and guide the development
of more precise and effective interventions to help improve the
mental health of PLWH.

2. Methods
2.1. Setting and study participants

This study was conducted according to the World Medical
Association Declaration of Helsinki and approved by the Peking
University Biomedical Ethics Committee (IRB00001052-21055).
From April 2022 to July 2022, we recruited participants in
Beijing Youan Hospital Affiliated with Capital Medical University
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TABLE 1 Participant characteristics (N = 503).

Characteristics N (%), M &+ SD

Sex

Male 498 (99.0)
Female 5(1.0)
Age 35.73 £ 8.60
Ethnicity

Han 463 (92.0)
Minority 40 (8.0)
Religion

Yes 54 (10.7)
No 449 (89.3)
Educational attainment

Middle school or below 48 (9.5)
Senior high school 105 (20.9)
University 302 (60.0)
Master’s degree or above 48 (9.5)
Marital status

Single 363 (72.2)
Married 91(18.1)
Divorced 46 (9.1)
Widowed 3(0.6)
Employment status

Employed 231 (45.9)
Self-employed 227 (45.1)
Unemployed 45 (9.0)
Monthly income

2500 RMB or below 44 (8.7)
2500 RMB - 5000 RMB 174 (34.6)
5000 RMB or above 285 (56.7)
Transmission mode

Blood 18 (3.6)
Sexual behavior 342 (68.0)
Unknown 143 (28.4)
Months since HIV diagnosis 79.94 £ 45.21
CD4+ T-cell count 563.5 £ 267.40
Viral load

Detectable 38 (8.8)
Undetectable 393 (91.2)
Comorbidity

Yes 56 (11.1)
No 447 (88.9)
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using convenience sampling. Two clinical nurses were trained to
collect data via paper-based questionnaires and verify participants’
clinical information in the hospital’s medical record databases. They
explained the study objectives and procedures to the participants
face-to-face and obtained their informed consent from them.
Participants usually spent 7-10 min completing the questionnaires
and received 10 RMB as compensation. The inclusion criteria
included (1) being diagnosed with HIV-1 infection; (2) being aged
18 years or older; (3) having at least one visit to Youan Hospital
and having clinical data available in the databases; and (4) signing
the informed consent form. The exclusion criteria were as follows:
(1) the inability to complete the questionnaire by themselves for any
reason, including but not limited to illiteracy, being blind or deaf,
and severe comorbidities, such as various opportunistic infections
and HIV-associated neurocognitive disorder (HAND); and (2) taking
part in other HIV-related research projects simultaneously during
our research. Ultimately, 518 PLWH participated in our study, 15 of
whom (2.9%) were excluded because of missing data.

2.2. Measures

2.2.1. Demographic and clinical characteristics

The demographic variables in the questionnaire included sex,
age, ethnicity, religion, educational attainment, marital status,
employment status, and monthly income. Clinical variables included
monthly income, transmission mode, months since HIV diagnosis,
CD4+ T-cell count, viral load, and comorbidities.

2.2.2. Mental health symptoms

A total of 40 items were used to assess mental health in the
questionnaire. Each item score ranged from 0 to 3. Higher scores
indicated more severe mental health symptoms. According to the
concept analysis of mental health (27, 28), mental health refers to
the normal state of mental state, mental process, and mental activity.
We assessed six dimensions for mental health symptoms, including
somatization symptoms and negative affect to reflect metal state;
cognitive processes and cognitive function to reflect mental process;
interpersonal communication and social adaptation to reflect mental
activity. The somatization subscale and interpersonal sensitivity
subscales of the Brief Symptom Inventory (BSI-53) were applied to
evaluate somatization symptoms and interpersonal communication,
including seven items and four items, respectively (29). The 10-
item negative affect subscale of the Positive and Negative Affect
Schedule (PANAS) was applied to assess negative affect symptoms
(30). Cognitive function symptoms were measured by five items from
the subscale of the AIDS Health Assessment Questionnaire (AIDS-
HAQ) (31). Three items were used to evaluate the social adaptation
dimension, including escaping from reality, being unable to integrate
into society, and being unable to handle daily work and study, which
were also applied in our previous study (32). Cognitive processes were
measured by seven items, including uncertainty about the future,
feeling discouraged about the future, the belief that one should be
punished for their sins, a lack of confidence around others, feeling
that one is being watched or talked about by others, feelings of
worthlessness, and suicidal ideation. Four additional mental health
symptoms were included, including sleep satisfaction, loneliness,
sadness, and anger.
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2.3. Data analysis

We used SPSS 24.0 and Python 3.6.0 for data analysis.
Descriptive analysis used the mean and standard deviation (SD) for
continuous variables and frequencies and percentages for categorical
variables. The Cronbach’a coefficient was used to evaluate the
internal consistency of the mental health symptom subscales in our
recruited participants. Network analysis was performed to describe
the relationships among mental health symptoms and symptom
clusters. In the network analysis, the Spearman correlation was
applied to estimate the correlation relationships between the nodes
in the networks; the Fruchterman-Reingold algorithm was applied
to place nodes with the strongest correlations at the center of the
network (33). Centrality indices, including strength, closeness, and
betweenness, were used to identify the most central symptoms and
symptom clusters in the networks (34). All the centrality indices
were standardized (reporting r between 0 and 1) to make the nodes
more comparable.

3. Results

Table 1 shows the demographic and clinical characteristics of the
participants. The majority of the participants were male (99.0%), of
Han ethnicity (92.0%), non-religious (89.3%), and single (72.2%).
The average age of the participants was 35.73 years. Nearly 70%
of the participants had obtained a bachelor’s degree or above.
Approximately half of the participants (56.7%) earned more than
5000 RMB per month. Only 45.9% of the participants had formal
jobs. The main transmission mode was sexual behavior (68.0%).
The average time since HIV diagnosis was 79.94 months. The
mean CD4+ T-cell count was 564/jLL. Most of the participants had
undetectable viral loads (91.2%) and did not have comorbidities.

As presented in Table 2, all six subscales showed satisfactory
Cronbach’s o values, which were all >0.85. The top three prevalent
mental health symptom clusters were somatization symptoms
(78.5%), negative affect (75.9%), and cognitive function (72.2%).
Of the 40 mental health symptoms, the most common symptoms
were feeling weakness in parts of the body (71.2%), forgetting
things that occurred recently (65.6%), uncertainty about the future
(64.0%), sleep disturbance (59.2%), and nervousness (59.2%). The
most severe symptom was uncertainty about the future, followed by
feeling weakness in parts of the body, forgetting things that occurred
recently, sleep disturbance, and loneliness.

Figure 1 shows the association network and centrality indices
among the 40 mental health symptoms. The top three strongest edges
were between “nervousness” and “jittery” (r = 0.85), “loneliness” and
“sadness” (r = 0.84), and “uncertainty about the future” and “feeling
discouraged about the future” (r = 0.81). In the entire network,
“sadness” (rg = 0.59, rc = 0.61, rg = 0.06) was the most central
symptom across the three centrality indices, followed by “feeling
discouraged about the future” (rs = 0.51, rc = 0.57, rg = 0.04) and
“feeling of worthlessness” (rs = 0.54, rc = 0.53, rg = 0.05).

Figure 2 shows the association network and centrality indices
among the six mental health symptom clusters and four mental health
symptoms. In the entire network, the top three strongest edges were
between “loneliness” and “sadness” (r = 0.84), “negative affect” and
“cognitive processes” (r = 83), and “interpersonal communication”
and “cognitive processes” (r = 0.82). In the entire network, “negative
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TABLE 2 Prevalence and severity of mental health symptoms (N = 503).

Mental health symptoms Prevalence, N (%) Severity Cronbach’s Alpha
(Mean =+ SD)

Somatization symptom 394 (78.5) 3494372 0.868
Faintness or dizziness 194 (38.6) 0.50 £ 0.73

Pain in the heart or chest 136 (27.0) 0.34 £+ 0.63

Nausea or upset stomach 89 (17.7) 0.23 + 0.56

Trouble catching your breath 152 (30.2) 0.41+0.71

Hot or cold spells 163 (32.6) 0.45 £+ 0.73

Numbness or tingling in parts of your body 201 (40.0) 0.53+£0.75

Feeling weak in parts of your body 358 (71.2) 1.02 £ 0.85

Cognitive function 363 (72.2) 3.48 +3.55 0.921
Difficulty concentrating 258 (51.3) 0.75 + 0.86

Forgetting things that occurred recently 330 (65.6) 0.94 £ 0.86

Difficulty reasoning 186 (37.0) 0.50 £0.76

Becoming confused 183 (36.4) 0.52 £+ 0.79

Having slow reactions 282 (56.1) 0.77 £ 0.81

Negative affect 382 (75.9) 7.25+7.54 0.953
Distressed 206 (41.0) 0.63 +0.89

Upset 284 (56.5) 0.84 £0.91

Guilty 224 (44.5) 0.71 £ 0.94

Scared 233 (46.3) 0.72 £ 0.92

Hostile 148 (29.4) 0.424+0.75

Irritable 268 (53.3) 0.81 £0.91

Ashamed 183 (36.4) 0.56 £ 0.88

Nervous 296 (58.8) 0.88 £ 0.91

Jittery 269 (53.5) 0.81 4 0.92

Afraid 233 (46.3) 0.72 £ 0.92

Interpersonal communication 303 (60.2) 2.45+2.90 0.899
Your feelings are easily hurt 234 (46.5) 0.66 + 0.83

Feeling that people are unfriendly or dislike you 178 (35.4) 0.47 £0.74

Feeling inferior to others 227 (45.1) 0.68 £ 0.90

Feeling very self-conscious around others 232 (46.1) 0.65 + 0.84

Cognitive processes 351 (69.8) 4.45+5.04 0.915
Uncertainty about the future 322 (64.0) 1.07 £ 1.01

Feeling discouraged about the future 247 (49.1) 0.79 £+ 0.96

The belief that I should be punished for my sins 148 (29.4) 0.44 +0.79

Lack of confidence around others 216 (42.9) 0.65 + 0.88

Feeling that I am being watched or talked about by others 145 (28.8) 0.39£0.70

Feelings of worthlessness 203 (40.4) 0.61 +0.87

Suicidal ideas 156 (31.0) 0.49 £+ 0.85

Social adaptation 231 (45.9) 1.43+2.13 0.880
Escaping from reality 212 (42.1) 0.63 £0.87

Unable to integrate into society 154 (30.6) 0.46 +0.80

Unable to handle daily work and study 120 (23.9) 0.34 £0.69

(Continued)
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TABLE 2 (Continued)
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Other symptoms — — —
Sleep disturbance 298 (59.2) 0.92 +0.93
Loneliness 285 (56.7) 0.90 £ 0.98
Sadness 240 (47.7) 0.78 +0.98
Anger 189 (37.6) 0.56 £ 0.85

affect” (rs = 1, rc = 1, rg = 0.43) was the most central symptom
cluster across the three centrality indices, followed by “cognitive
processes” (rs = 0.78, rc = 0.82, rg = 0.04).

4. Discussion

Our study contributes to the current literature on the
comprehensive assessment of mental health symptoms, exploring
core symptoms and symptom clusters through network analysis
among PLWH. The top three most prevalent mental health
symptoms were weakness in parts of the body, trouble remembering
things, and uncertainty about the future. The top three most
central symptoms in the network were sadness, feeling discouraged
about the future, and feelings of worthlessness. Of the six mental
health symptom dimensions, negative affect was the most central
symptom cluster.

The results indicated that PLWH experienced prevalent and
multiple mental health symptoms. Parcesepe et al. reported that the
prevalence of psychiatric comorbidities among PLWH was as high as
42% (35). In our study, eleven of the forty symptoms had a prevalence
of more than 50%. All six symptom clusters showed a prevalence
of more than 45%, which hinted at the necessity and urgency of
mental health service implementation and a comprehensive view of
mental health symptoms rather than focusing on only a single or
several symptoms. Both the symptom network and symptom cluster
network presented a large network density, which indicated a high
probability of mental health symptom comorbidity and emotional
neuroticism. This phenomenon also suggested the importance of
intervening in core mental health symptoms to improve the efficiency
and effectiveness of interventions (36, 37).

Of the 40 investigated mental health symptoms, feeling weak
in parts of your body, forgetting things that occurred recently,
uncertainty about the future, and sleep disturbance showed the
top four highest incidences and severity. Previous studies also
showed these symptoms were prevalent among PLWH. For
instance, the incidence of fatigue and memory loss was reported
to be ~50% among PLWH (38-40). The incidence of sleep
disturbance was as high as 57.6-75% among PLWH (41, 42).
PLWH also reflected multiple reasons for uncertainty about the
future, such as health challenges, financial uncertainty, symptom
distress, caregiver uncertainty, and medical uncertainty (43, 44).
Moreover, interventions for these symptoms usually did not
consider their correlations with other symptoms and tended to use
comprehensive strategies. Fatigue management strategies for PLWH
include behavioral activation counseling, exercise, diet intervention,
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and relaxation activities (45, 46). Physical activity, medication
therapy, and adjunctive therapy are common strategies for cognitive
symptom management (47, 48). Sleep management strategies for
PLWH include sleep hygiene training and medication therapy (49).

Previous symptom management usually pays more attention to
the more prevalent symptoms or treats PLWH’s multiple symptoms
as an integrated problem (50-52). However, the most common
symptoms or most severe symptoms were usually different from
the most central symptoms in the network analysis. Zhu et al.
described the contemporaneous symptom network for PLWH.
Of the 27 symptoms, fatigue was the most common and severe
symptom, while “feeling nervous” was the most central symptom
in the network (53). In our study, the top three most central
symptoms were not the most common or severe symptoms.
These results remind researchers and clinical practitioners to
reconsider the priorities of clinical practice according to the
causal systems perspective. If mental health interventions are
designed according to the prevalence and/or severity of mental
health symptoms and ignore the interconnection between different
symptoms, these interventions may not be the most cost-effective
approaches to improve the mental health of PLWH. A previous
study reported “sadness”, “panic”, and “self-abasement” were
the top three most central psychological symptoms (26). While
in this study, the top three most central symptoms among
our participants were “sadness’, “feeling discouraged about the
future”, and “feeling of worthlessness”. These results highlight
that researchers and clinical practitioners should understand the
importance of the influence of pessimistic mood and cognitive
processes caused by HIV infection on the mental health of
PLWH. Psychological skills that target these central mental
health symptoms and can promote positive moods and cognitive
processes, such as positive psychology skills and cognitive behavioral
therapy, may be necessary components for the mental health
care of PLWH (54, 55).

In the symptom cluster network, “negative affect” was the
most central symptom cluster across the three centrality indices,
which did not report in a similar previous study (26). These
results indicated that clinical practitioners should pay attention
to helping PLWH improve negative moods. Previous studies
indicated that PLWH showed a huge unmet need for emotional
support (56, 57). Timely and effective regulation of negative moods
may be more efficient in helping regulate other mental health
symptom dimensions, such as cognitive process symptoms and
social adaptation symptoms. The catharsis of negative emotions
requires clinical practitioners to help PLWH appeal to their
emotions, apply listening and reflective techniques, and demonstrate
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FIGURE 1

Network of mental health symptoms and centrality indices. 1. Feeling weak in parts of your body; 2. Faintness or dizziness; 3. Hot or cold spells; 4.
Numbness or tingling in parts of your body; 5. Nausea or upset stomach; 6. Pain in the heart or chest; 7. Trouble catching your breath; 8. Difficulty
concentrating; 9. Having slow reactions; 10. Forgetting things that occurred recently; 11. Difficulty reasoning; 12. Becoming confused; 13. Jittery; 14.
Nervous; 15. Afraid; 16. Upset; 17. Distressed; 18. Guilty; 19. Hostile; 20. Ashamed; 21. Irritable; 22. Scared; 23. Your feelings are easily hurt; 24. Feeling
that people are unfriendly or dislike you; 25. Feeling inferior to others; 26. Feeling very self-conscious around others; 27. Uncertainty about the future; 28.
Feeling discouraged about the future; 29. The belief that | should be punished for my sins; 30. Lack of confidence around others; 31. Feeling that | am
being watched or talked about by others; 32. Feelings of worthlessness; 33. Suicidal ideas; 34. Escaping from reality; 35. Unable to integrate into society;
36. Unable to handle daily work and study; 37. Sleep disturbance; 38. Loneliness; 39. Sadness; 40. Anger.
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FIGURE 2
Network of mental health symptom clusters and centrality indices. 1. Somatization symptom cluster; 2. Negative affect symptom cluster; 3. Cognitive
function symptom cluster; 4. Interpersonal communication symptom cluster; 5. Cognitive process symptom cluster; 6. Social adaptation symptom
cluster; 7. Sleep disturbance; 8. Loneliness; 9. Sadness; 10. Anger.

care, empathy, and comfort in an atmosphere of acceptance
(58-60). Moreover, peer volunteers who are also PLWH may
be more effective in empathizing with and helping PLWH
vent their negative moods because of their similar experiences,
which have irreplaceable advantages in the context of HIV-related
discrimination (61).

Several limitations of this study should be noted. First, the
cross-sectional design determines that we can only describe
the unidirectionally contemporaneous mental health symptom
networks, which makes it difficult to explore causal relationships.

Frontiers in Psychiatry

Dynamic network exploration using longitudinal data is needed in
the future to provide insights into potential predictive associations
between mental health symptoms. Second, the convenience sampling
and single-center study setting make the sociodemographic
characteristics of our participants difficult to generalize to
the population of PLWH in China. Third, the small sample
size makes it difficult to conduct subgroup analysis. Future
studies with larger sample sizes are needed to compare mental
health symptom network centrality indices among different
demographic groups.
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5. Conclusion

This study generated new knowledge about mental health
symptom networks in PLWH. We found that sadness, feeling
discouraged about the future, and feelings of worthlessness were the
top three most central symptoms in the network. Of the six mental
health symptom dimensions, negative affect was the most central
symptom cluster. Our study suggests that psychological professionals
should emphasize the significant influence of pessimistic mood
and cognitive processes on the mental health of PLWH. These
core symptoms may lead be pivotal breakthroughs for designing
precise interventions and improving the mental health of PLWH.
Psychological skills that target these core mental health symptoms,
such as positive psychology therapy and cognitive behavioral therapy,
may be necessary components for the mental health care of PLWH.
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