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Background: An estimated 301 million people worldwide suffer from anxiety

disorders. People living with HIV/AIDS (PLWHA) are particularly prone to anxiety

disorders that could interfere with the important developmental process in an

individual’s development and ultimately result in a wide range of negative mental,

physical, and psychosocial consequences, as well as poor quality of life in those

population groups. Early intervention for anxiety disorders can reverse some of

the physical damage caused by anxiety. However, based on systematic reviews

and meta-analyses, the specific prevalence of anxiety disorders in PLWHA

remains unknown.

Method: We conducted a literature search on PubMed, Embase, and Web of

Science up to 22 October 2022. A random-effects meta-analysis was used to

pool prevalence rates from the included studies. Sensitivity and subgroup

analyses were performed to identify the possible sources of heterogeneity and

to compare the prevalence estimates across groups. The Joanna Briggs

Institute’s Quality Assessment Checklist was used to assess the quality of the

included studies. Cochran’s Q and I2 tests were used to assess the between-

study heterogeneity.

Results: Ten studies with a total of 238,570 cases were included for the final

analysis. Results showed that 15.5% of HIV/AIDS patients had anxiety disorders.

The prevalence was higher in females (20.8%) than males (20.7%). The mean age

of PLWHA with anxiety disorders was 46.58 ± 11.15 years in these included

studies. The subgroup analyses showed significant higher prevalence in non-

heterosexual (32.1%).

Conclusion: We attempted to quantify literature that could allow for stronger

inferences to be made regarding the significantly higher prevalence of anxiety

disorders in PLWHA, a finding that suggests the imperativeness of intervention

strategies to alleviate suffering and reduce the probable negative ramifications.
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1 Introduction

There were about 39.0 (33.1 - 45.7) million people living with

human immunodeficiency virus (HIV)/acquired immunodeficiency

syndrome (AIDS) (PLWHA) globally in 2022 (1). While much

progress has been made in the care of HIV/AIDS patients, a variety

of challenges still lie ahead. The intersectionality of HIV/AIDS is

rooted in the structural and environmental factors such as

underdevelopment and poverty, instability of legal and policy

environments, and social stigma that have negatively impacted

the physical and mental health of PLWHA, especially among

identified key populations, including men who have sex with

men, prisoners, people who inject drugs, sex workers and

transgender people (2).

The availability of antiretroviral therapy (ART) has transformed

HIV/AIDS into a chronic disease that is treatable but presently

difficult to cure completely (3). With the prolonged survival of

PLWHA, HIV-associated neurocognitive and psychiatric disorders

(such as anxiety disorders, depressive disorders, etc.) will not only

affect the choice of ART regimens and patient compliance but also

may lead to treatment failure (4), which has. Comorbidities have

become a major contributor to the quality of survival and prognosis

of HIV-infected patients.

There are many potential crisis points in dealing with HIV,

from the initial diagnosis to co-morbidities, daily strict medication

intake, hospitalization, permanent disability, disfigurement and

stigma. For PLWHA, having a psychiatric condition often means

worse treatment adherence and outcomes (5, 6).

There are a variety psychiatric disorders associated with HIV/

AIDS. Disorders including depression, psychosis, substance use

disorder, and post-traumatic stress disorder are 1.5 to 8 times

higher among PLWHA (6). As for PLWHA, anxiety disorders are

one of the most common psychiatric illnesses in HIV-associated

mental disorders (7, 8). Overall, different studies have reported the

incidence of anxiety disorders among people living with HIV/AIDS

ranging from 0.6% to 68.2% (9–18). In the general population,

anxiety is a risk factor for cognitive impairment (19), it can

adversely affect the brain (20), and also it has a negative impact

on disorders other than those related to the neuropsychiatric system

(21). Several studies have reported higher suicidality among

PLWHA (22, 23), and anxiety is related to greater suicidality (24).

Anxiety disorders affect the prognosis of HIV, delay the time to viral
02
suppression, and increase the rate of antiretroviral failure even after

suppression (25). Due to self and other discrimination caused by

illness, as well as negative psychological factors such as pessimism

and depression, PLWHA’s quality of life is relatively decreased (26).

The relationship between anxiety disorders and HIV/AIDS

remains uncertain. An investigation constructed a heuristic

model, which demonstrated that the correlation between HIV/

AIDS and anxiety symptoms and disorders is both reciprocal and

dynamic. It was found that HIV/AIDS and anxiety can mutually

intensify one another through various distinct mechanisms (5).

Based on the available studies, what we can know is that for

PLWHA, due to their specificity, the experience of HIV infection

may be associated with anxiety psychopathology (6, 27). On the

other hand, anxiety disorders, as non-HIV-related adverse events,

can also affect ART regimen selection and treatment compliance,

lead to treatment failure, and severely disrupt the survival and

quality of life of HIV-infected patients. Anxiety may be involved in

behaviors that increase the risk of HIV infection, such as

unprotected sex and substance use (28), and increases the risk of

suicide in HIV-infected patients (24). Due to the lack of in-depth

involvement of neurology and psychiatry specialists, HIV-related

psychiatric disorders such as anxiety disorders are poorly treated,

and there is a complex diagnostic process that requires prevention,

treatment and health promotion for these conditions.

Anxiety disorders are common among mental disorders in

PLWHA, previous studies have indicated that the median rate of

anxiety disorders, as determined through questionnaire-based

assessments, was 33.3% (5). Nevertheless, it is important to note

that these studies relied on self-rating scales rather than employing

more stringent diagnostic criteria, which may introduce limitations

in terms of diagnostic accuracy. Self-report questionnaires, such as

the Brief Symptom Inventory (BSI) (29), and the Generalized

Anxiety Disorder 7-Item Scale (GAD-7) (30) are commonly

employed for screening anxiety symptoms and disorders. A

previous systematic review found that diagnostic interviews

resulted in significantly higher rates of diagnosis of anxiety

disorders compared to questionnaire-based assessments (5).

Although these self-rated scales offer convenience and expeditious

evaluation of the individual’s psychological condition, the reliability

of the diagnostic outcomes remains a subject of debate. The current

clinical diagnosis of anxiety disorders is based primarily on the

Diagnostic and Statistical Manual of Mental Disorders (DSM) (31)
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and the International Classification of Diseases (ICD) (32). In the

case of PLWHA, the diagnosis and treatment of anxiety disorders

require the involvement of both infectiologists and psychiatrists.

Consequently, in this study, we strictly adhered to the DSM or ICD

diagnostic criteria for anxiety disorders when screening articles to

ensure diagnostic accuracy. The DSM-5 and ICD-11 defined

anxiety disorders covered in the current review are shown in

Table 1 (DSM-5) and Table 2 (ICD-11).

In the present study, we aim to quantify several research

questions by applying meta-analysis, including: What is the

prevalence of anxiety disorders in PLWHA? Do anxiety disorders

experience equal or higher prevalences among PLWHA than

among HIV-free individuals? Are there any risk factors for

anxiety disorders in PLWHA? In addition, we assessed the

variability in effect size estimates for potential moderation by age,

gender, marital status, educational status, employment status, and

duration of HIV infection for potential moderation. Although we

would like to assess the impact of factors such as duration of

antiviral therapy, type of antiviral drug, history of mental

disorders, geographic and racial/ethnic variation, and different

social disciplines, etc., the current studies provided us with

insufficient information for further analysis. This knowledge

informs the need for further development and evaluation of

interventions for PLWHA that address anxiety disorders. By

approaching the above questions, we provide clearer guidance on

how anxiety disorders in PLWHA can be alleviated through social,

psychological and biological interventions.
2 Method

This protocol has been registered on PROSPERO with registration

number CRD42023442219. (https://www.crd.york.ac.uk/PROSPERO/

display_record.php?RecordID=442219).
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2.1 Information sources and
search strategy

Electronic databases from PubMed, Web of Science, and

EMBASE were searched to select relevant publications through

October 22, 2022. Search terms included: Web of Science: (TS =

(HIV) OR TS = (Human Immunodeficiency Virus) OR TS =

(AIDS) OR TS = (PLWH)) AND (TS = (anxiety disorder) OR TS

= (anxiety)); PubMed: (“HIV” OR “Human Immunodeficiency

Virus” OR “AIDS” OR “PLWH”) AND (“anxiety disorder” OR

“anxiety”); Embase: (“HIV” OR “Human Immunodeficiency Virus”

OR “AIDS”OR “PLWH”) AND (“anxiety disorder”OR\ “anxiety”).
2.2 Selection process and eligibility criteria

Two investigators (J.J. and Z.Y.) independently assessed the

literature included in the review. Any disagreements were discussed

and a consensus was reached. Discrepancies were resolved through

discussions between J.J. and Z.Y. to achieve consensus. Studies were

included if they satisfied the criteria of (1) being published in

English in peer-reviewed journals; (2) including both cross-
TABLE 1 DSM-5 defined anxiety disorders.

Anxiety
disorders

Marked symptoms

Generalized
anxiety
disorder

• Excessive anxiety or worry about many events or activities
(anxious anticipation)

Separation
anxiety
disorder

• Excessive fear and anxiety about leaving home or being
separated from attachment figures

Selective
mutism

• Inability to start speaking when meeting other individuals
in social interactions, or to respond when spoken to

Specific phobia • Fear or anxiety when there is a specific situation or object
named as the source of the phobic stimulus

Social
anxiety
disorder

• Significant or excessive fear or anxiety about social
situations in which the individual may be judged by others

Panic disorder • Recurrent and unexpected panic attacks

Agoraphobia • Significant or excessive fear or anxiety triggered by real or
anticipated exposure to different situations
TABLE 2 ICD-11 defined anxiety disorders.

ICD-
11

Code
Title Definition

6B00
Generalized
anxiety
disorder

marked symptoms of anxiety that persist for at
least several months, for more days than not

6B01 Panic disorder
recurrent unexpected panic attacks that are not
restricted to particular stimuli or situations

6B02 Agoraphobia
marked and excessive fear or anxiety that occurs in
response to multiple situations where escape might
be difficult or help might not be available

6B03
Specific
phobia

a marked and excessive fear or anxiety that
consistently occurs when exposed to one or more
specific objects or situations and that is out of
proportion to actual danger

6B04
Social
anxiety
disorder

marked and excessive fear or anxiety that
consistently occurs in one or more social situations

6B05
Separation
anxiety
disorder

marked and excessive fear or anxiety about
separation from specific attachment figures

6B06
Selective
mutism

consistent selectivity in speaking

6B0Y

Other
specified
anxiety or

fear-
related
disorders

/

6B0Z

Anxiety or
fear-related
disorders,
unspecified

/
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sectional and extracting baseline data from prospective studies; (3)

providing the proof of HIV infection and status; (4) complying with

diagnostic criteria for anxiety disorders based on the DSM or the

ICD; (5) providing adequate data (including the number of

participants in both groups) in order to calculate an effect size.

Exclusion criteria included: (1) studies in non-English languages;

(2) review papers as well as full papers that were not available; (3)

no valid diagnostic measure of anxiety disorders or a

symptomatological measure of anxiety disorders. Eligibility

criteria were applied during two steps: (1) title and abstract

screening; (2) full-text screening.
2.3 Data collection process

The data was extracted with pre-tested structured forms. In

addition to bibliographic data, the extraction process sought the

following information: population, study design, sample size,

gender, age, outcome measures, and key outcomes.
2.4 Quality assessment

The Joanna Briggs Institute quality assessment tool was utilized

to estimate the quality of studies included in the final analysis.

Studies were scored on a frequency scale, with responses of yes, no,

unclear, and not applicable. We used the total number of positive

scores to perform the calculation of the total quality score for

each study.

In the present study, all statistical analyses were performed

using the comprehensive meta-analysis software version 3 (33).

Prevalence rates were pooled across studies by a random-effects

meta-analysis (34). I2 statistics were used to assess heterogeneity

between studies (34). I2 statistics values of 75%, 50%, and 25%

respectively represent high, medium, and low heterogeneity (35).

Participants’ gender, marital status, educational status, employment

status, duration of HIV infection, duration of ART treatment, and

CD4 count were used to assess potential sources of heterogeneity

across studies. Egger’s regression test and funnel plots were used to

weigh the risk of publication bias. The significance level a was set at

0.05 for all analyses.
3 Results

The PRISMA flow chart (see Figure 1) illustrates how studies

were selected in this review and meta-analysis. Our search strategy

yielded an initial total of 28,279 articles. In total, 20,856 potentially

relevant articles remained after duplicates were removed. The titles

and abstracts of these articles were then screened and 20,638 articles

were excluded. A total of 218 full-length articles were subsequently

reviewed. Finally, 10 articles that met both the inclusion and

exclusion criteria were included. Each of these 10 articles reported

clinically diagnosed anxiety disorders by DSM or ICD

(see Tables 1, 2).
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3.1 Study characteristics

Key characteristics of the studies included in this systematic

review and meta-analysis are shown in Table 3. A total of 10 articles

(9–18) with 238,570 participants living with HIV/AIDS, published

between 2012 and 2022, were included in the final analysis. Half of

the included studies were performed in the United States (50%; n =

5) and the other half were conducted in undeveloped countries

including Africa (n = 3), China (n = 1) and Malaysia (n = 1). Sample

sizes for the included articles ranged from 300 participants in Lagos,

Nigeria to 122,896 participants in the United States. Two

instruments were used to assess participants for anxiety disorders:

DSM (6 studies) and ICD (4 studies).
3.2 Quality of included studies

Table 4 presents the quality of the studies included in this

review. Seven studies (70%) had an adequate sample size to

determine the prevalence of anxiety disorders. All studies (100%)

utilized standard instruments or valid diagnostic criteria to measure

anxiety disorders and suitable statistical analysis to explore the

prevalence of anxiety disorders. The articles involved in the final

analysis had a mean quality score of 6.90, ranging from 6 to 9, based

on the Joanna Briggs Institute Quality Evaluation Checklist. Six

studies (60%) were high-quality studies (scored above 6.9) and the

remaining were fair-quality articles (scored between 6 and

6.9) (Table 4).
3.3 Prevalence of anxiety disorders
among PLWHA

The pooled prevalence of anxiety disorders among PLWHAwas

found to be 15.5% (95% CI 6.9 – 31.0). There was significant

heterogeneity across the studies used for this analysis (I2 = 99.942%;

P < 0.001) (Figure 2). The pooled age estimate of anxiety disorders

among HIV individuals was 46.58 ± 11.15 years.
3.4 Subgroup analysis

A subgroup analysis of the prevalence of anxiety disorders in

PLWHA was performed. Gender, marital status, educational status,

employment status and duration of HIV infection were further

analyzed and summarized in Table 5.

3.4.1 Sociodemographic factors
In relation to sexual orientation, non-heterosexual (32.1%)

among PLWHA exhibited a significant higher prevalence of

anxiety disorders when compared to heterosexual (21.7%) (P =

0.006). Concerning gender, three studies provided available data for

analysis, with a higher prevalence of anxiety disorders in females

(20.8%) than in males (20.7%), although this result is not significant

(Table 5). In our subgroup analysis of marital status, a total of 2
frontiersin.org
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studies were included, we found that the prevalence of anxiety

disorders was high for participants who were divorced or widows

21.1% (95% CI 11.2 – 36.3) followed by single 20.1% (11.9 - 31.9)

and married 14.1% (95% CI 11.5 - 17.2), likewise, the observed
Frontiers in Psychiatry 05
difference was not statistically significant (P > 0.05) (Table 5).

Moreover, in the subgroup of educational status, prevalence can

be calculated in 3 studies. We found that among individuals who

received tertiary or post-tertiary education, anxiety disorders were
FIGURE 1

PRISMA flow chart of study selection.
TABLE 3 The characteristics of studies included in the systematic review and meta-analysis.

Study name Event(n) Total(n) Prevalence (%) Method Country/Area

Olagunju 2012 (9) 65 300 21.7 ICD-10 Lagos, Nigeria

Parhami 2013 (10) 1264 7834 16.1 ICD-9 California. USA

Van Den Heuvel 2013 (11) 285 418 68.2 M.I.N.I.(DSM-IV) Zambia

Leyro 2015 (12) 64 139 46.0 DSM-IV Axis I Disorders non-Participant Edition San Francisco, USA

Levy 2019 (13) 708 5904 12.0 DSM-V Washington DC, USA

Brown 2020 (14) 225 37438 0.6 ICD-9 USA

Lang 2022 (15) 34219 122896 27.8 ICD-9/ICD-10 USA

Liu 2022 (16) 2016 63000 3.2 DSM-V China

Ong 2022 (17) 82 191 42.9 M.I.N.I.(DSM-III) Malaya

Wanjala 2022 (18) 24 450 5.3 DSM-IV Kenya
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more common (28.5%) than among those with primary or

secondary education (21.3%) (Table 5), though this result is

insignificant (P > 0.05). For employment status, 2 studies were

included for analysis. Employed HIV-infected people (27.6%) were

more likely to have anxiety disorders (P = 0.707), compared with

unemployed ones (22.0%), though there was no significant

difference. Our study aimed to additionally include subgroup

analyses for age stratification, family support, race/ethnicity,
Frontiers in Psychiatry 06
religion, medical insurance and social pressures. However, the

limited availability of data prevents us from conducting such

analysis. Nevertheless, the mean age values were calculated based

on the available data, yielding a result of 46.58 ± 11.15 years.

3.4.2 Disease-related factors
Due to limited data, we did not perform subgroup analyses for

CD4 counts and duration of HIV infection. However, we calculated
TABLE 4 Qualities of studies included in the systematic review and meta-analysis.

Study name
Response

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Total

Olagunju 2012 (9) Y Y N Y Y Y Y Y U 7

Parhami 2013 (10) Y Y Y Y Y Y Y Y U 8

Van Den Heuvel 2013 (11) N N Y Y Y Y Y Y U 6

Leyro 2015 (12) N Y Y N Y Y Y Y U 6

Levy 2019 (13) N Y Y Y Y Y Y Y U 7

Brown 2020 (14) Y Y Y Y Y Y Y Y U 8

Lang 2022 (15) Y Y Y Y Y Y Y Y U 8

Liu 2022 (16) N Y Y N Y Y Y Y U 6

Ong 2022 (17) Y Y N Y Y Y Y Y U 7

Wanjala 2022 (18) Y Y N N Y Y Y Y U 6
fronti
Keys
Q1–Q9 represent questions used to assess the quality of included studies, which are listed below.
Q1: Was the sample frame appropriate to address the target population?
Q2: Were study participants sampled in an appropriate way?
Q3: Was the sample size adequate?
Q4: Were the study subjects and the setting described in detail?
Q5: Was the data analysis conducted with sufficient coverage of the identified sample?
Q6: Were valid methods used for the identification of the condition?
Q7: Was the condition measured in a standard, reliable way for all participants?
Q8: Was there appropriate statistical analysis?
Q9: Was the response rate adequate, and if not, was the low response rate managed appropriately?
Y, yes; N, no; U, unclear; NA, not applicable.
FIGURE 2

The prevalence of anxiety among people living with HIV/AIDS: a random-effect meta-analysis.
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the mean values for these subgroups with the available data. The

mean duration of HIV infection was 5.89 ± 5.94 years, meanwhile,

the mean CD4 count was 446.92 ± 280.60 per mm3. Although we

tended to find whether initial/recent CD4 count, initial HIV RNA

copies (positive or negative), duration of ART, initial/recent type of

ART, and self/family history of mental disorders are potential

factors for anxiety disorders in PLWHA, there was little amount

of data for our analysis.
Frontiers in Psychiatry 07
3.5 Sensitivity analysis

We further performed a leave-one-out sensitivity analysis to check

possible causes of heterogeneity across the studies involved in the

analysis. This analysis indicates that the results of the main analysis are

robust and not reliant on a single study. The estimated prevalence of

anxiety disorders ranged between 12.2% (95% CI 5.1 - 26.4) and 21.1

(95% CI 10.2 - 38.8) after the deletion of a single study (Figure 3).
FIGURE 3

Leave-one-out sensitivity analysis for the prevalence of anxiety disorders among PLWH.
TABLE 5 Sensitivity analysis of all studies based on sex, marital status, educational status, and employment status.

Groups Number of
studies (n)

Sample
size

Combined
Prevalence
Rate (%)

95%
CI

P
value

I² P value of
group difference

Sex Male 3 111139 20.7 12.5-
32.3

< 0.001 99.596 >0.05

Female 3 19755 20.8 16.1-
26.5

< 0.001 89.610

Sexual
orientation

Heterosexual 3 26275 21.7 14.3-
31.5

< 0.001 96.801 0.006

Non-heterosexual 3 104646 32.1 27.1-
37.5

< 0.001 97.648

Marital status Single 2 5109 20.1 11.9-
31.9

< 0.001 80.241 >0.05

Married 2 581 14.1 11.5-
17.2

< 0.001 0.000

Divorced/
Widows/Others

2 178 21.1 11.2-
36.3

0.001 75.953

Educational
status

Primary
and Secondary

3 4035 21.3 13.9-
31.1

< 0.001 88.151 >0.05

Tertiary and
Post-Tertiary

3 3132 28.5 12.9-
51.7

0.068 97.145

Employment
status

Employed 2 3233 27.6 6.6-
67.2

0.261 98.939 >0.05

Unemployed 2 4448 22.0 12.4-
35.8

< 0.001 80.828
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3.6 Publication bias

The meta-analysis demonstrated significantly different levels of

heterogeneity between studies with reported prevalence of anxiety

disorders (I2 = 99.942%; P < 0.001). A random-effects model was

used for the analysis due to the high heterogeneity. The funnel plots

(Figure 4) indicated a potential tendency toward reporting positive

findings. The fundamental causes of the asymmetry include (1)

coincidence due to the relatively small number of included studies;

(2) heterogeneity between studies, as in differences in methodology,

including setting, and instruments for outcome measurement.
4 Discussion

4.1 Main findings

We designed this study to explore some of the issues associated

with the higher prevalence of anxiety disorders in PLWHA with

strict DSM or ICD diagnoses compared to those without

HIV infection.

Overall, our final meta-analysis revealed that a remarkably

higher proportion of PLWHA had anxiety disorders (15.5%).

PLWHA with non-heterosexual sexual orientation demonstrated

a significantly higher prevalence of anxiety disorders. The estimated

prevalence was approximately equal for females (20.8%) and males

(20.7%) in PLWHA. In addition, the mean age of anxiety disorders

in PLWHA recorded in these included studies was 46.58 ± 11.15

years. The significantly higher prevalence compared to the general

population suggests that anxiety disorders are an important global

public health concern among PLWHA and that they require urgent

attention in terms of prevention and treatment.
Frontiers in Psychiatry 08
4.2 Comparisons with the
existing evidence

The total estimated number of people living with anxiety

disorders worldwide is 264 million, and the proportion of the

global population living with anxiety disorders in 2015 was

estimated to be 3.6% (36). According to a global health

estimation from WHO, 301 million people worldwide suffered

from anxiety disorders in 2019, including 58 million children and

adolescents (37). As a result of the COVID-19 pandemic, the

number of people suffering from anxiety dramatically increased in

2020. Preliminary estimates suggest that the number of people

suffering from anxiety and major depression increased by 26% each

in just one year. The estimated prevalence of anxiety disorders

among PLWHA in the current study is 4.31 times higher than the

reported prevalence of anxiety disorders in the general population.

Several explanations for the higher prevalence of anxiety disorders

among HIV-infected individuals than in the general population will

be analyzed in the following aspects: (1) As with the stigmatization

of patients with other infectious or chronic diseases in common,

there is a significant shift in interpersonal, social relationships, and

social roles of HIV patients that may put the HIV population at

higher risk for anxiety disorders than the general population. (2)

Chronic damage from other disease-related complications and poor

disease prognosis may also cause disease-related stress in HIV-

infected patients, leading to an increased incidence of anxiety

disorders (3) The particular immune function status of HIV-

infected people may lead to a higher chance of anxiety disorders

in PLWHA. As demonstrated in previous studies, a marked effect of

HIV infection on immunity (reduced CD4 count) and the

subsequent increased risk of anxiety disorders in PLWHA with

reduced CD4 count (38). A cross-sectional study suggests that
FIGURE 4

Funnel plot of the risk of publication bias for the prevalence of anxiety disorders among PLWH.
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opportunistic infections (co-infection with tuberculosis) in HIV-

infected patients may increase the vulnerability to anxiety in HIV-

infected patients (39). (4) A meta-analysis suggested that perceived

discrimination has a notable negative impact on both psychological

and physical health, and people who experience chronic

discrimination are vulnerable to mental health, including anxiety

(40). Compared to the general population, PLWHA is at greater risk

of experiencing stigma, discrimination, prejudice, social association,

or marginalization as a special population (41, 42), which may also

be related to the greater risk of anxiety among PLWHA (43, 44).

Anxiety disorders are characterized by excessive fear and worry

associated with behavioral disturbances, symptoms are significant

enough to cause marked distress and severe impairment in

functioning (32). Our study shows that the prevalence of anxiety

disorders is a little bit higher in females than in males, which is

consistent with the reported prevalence of anxiety disorders in

individuals in the general population (36, 45). Possible explanations

for gender differences in the prevalence of anxiety disorders include

cultural, psychological, and biological factors (45, 46). Specifically,

the relevance between anxiety disorders and gender differences in

brain structure and function, stress response, reproductive hormone

exposure, social expectation, and experience, needs to be considered

(45). Recent studies with rodents have indicated gender differences

in circuits and the neurobiological processes of diseases including

conflict anxiety, fear processing, arousal, social avoidance, learned

helplessness, and amnesia (46). However, our findings suggest a

higher but insignificant prevalence of anxiety disorders in HIV-

infected females. We consider that more relevant studies with larger

sample sizes are required to confirm our conclusion.

Non-heterosexuals in PLWHA may be more vulnerable to

suffering from anxiety disorders. This furtherly confirms the

previous findings that non-heterosexuals are more prone to

mental disorders (47). Previous research has indicated that

individuals identified as lesbian, gay, bisexual, and transgender,

are more prone to suffer prejudice and societal pressures, rendering

them more susceptible to mental health disorders compared to

heterosexual individuals (47, 48).

The present systematic review and meta-analysis found

substantial heterogeneity in studies identifying anxiety disorders

in PLWHA. The heterogeneity revealed may be attributed to the

variability in participant characteristics and the methodology of the

included studies. Concerning methodological differences, the

included studies differ by sample size, instruments used to

estimate outcomes, sampling results, and population sources. In

addition, the included studies differ by the gender and residence of

the participants, and the six countries from which they were

selected. In addition, there were some differences in the

socioeconomic and cultural contexts of the six countries that

influenced the participants’ psychological status. To clarify

possible sources of heterogeneity among studies, we performed

stratified analyses but observed no significant variation in the

prevalence of anxiety disorders in PLWHA with different gender

(male and female), marital status (single, married, and divorced/

widows/others), educational status (primary/secondary and

tertiary/post-tertiary), employment status (employed and

unemployed) (P > 0.05).
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Although we expect to further analyze whether any other risk

factors affect the prevalence of anxiety disorders in PLWHA, the

current study data are insufficient to implement our ideas. Pleasingly,

several studies have provided us with some findings. An earlier cross-

sectional study (9) especially focused on the impact of religions,

family support, and history of self/family past psychiatric illness on

PLWHA, the result indicated that a lack of family support is a risk

factor for anxiety disorders in PLWHA, although no significant

differences of religion (Christianity and Islam) or history of self/

family past psychiatric illness were found. A retrospective cohort

study revealed significant statistical associations between psychiatric

disorders and a variety of factors, such as transgender identity,

homosexual and bisexual orientations, African-American ethnicity,

unemployment, income levels ranging from 101-200% of the poverty

level, income exceeding 200% of the poverty level, federal/state

insurance coverage, and symptomatic HIV infection.

The likelihood of anxiety disorders in PLWHAmay also exhibit

variations based on racial differences. The findings of a survey on

HIV prevalence among men who have sex with men (MSM)

indicate that black and Hispanic/Latino MSM have a higher mean

HIV prevalence compared to white MSM (49). Besides, Black and

Hispanic/Latino MSM face various forms of stigma (50, 51),

including racism and homophobia (52, 53). Parhami’s study (10)

revealed a lower prevalence of anxiety disorders among African-

Americans living with HIV. There has been speculation regarding

the lower identification rates of psychiatric disorders in minority

populations, potentially attributed to healthcare disparities (54).

While some argue that minorities have a lower susceptibility to

psychiatric disorders (55), others argue that cultural factors

influence both patient disclosure and clinician understanding of

psychiatric disorders (56). Consequently, individuals from these

communities of PLWHA may be more susceptible to anxiety

disorders. Furthermore, the persistence of racial and ethnic

disparities in healthcare, particularly in primary care settings, can

be attributed to various factors such as reduced provision of care in

settings frequented by nonwhite individuals, physician bias,

resource limitations, and patient-related factors (54). These

factors collectively contribute to the presence of bias in estimating

the prevalence of anxiety disorders among nonwhite PLWHA.

Notably, some studies suggested a correlation between

insurance status and the utilization of mental health services (57,

58), as well as the subsequent outcomes. However, it is important to

consider that disparities in health insurance coverage could

potentially influence an individual’s propensity to seek assistance

from healthcare professionals (59), thereby introducing a potential

confounding factor that may impact the results.

The co-occurrence of psychiatric morbidity, substance abuse

and HIV/AIDS is a worldwide phenomenon. Previous research (60)

has established a higher likelihood of anxiety disorders among drug

users compared to non-users. A recent meta-analysis has further

indicated an overall current pooled prevalence of substance use at

25.13% (61). Consequently, it is imperative to devote additional

attention and research to ascertain whether race/ethnicity, religion,

sexual orientation, prejudice, social pressure, cultural factors and

substance abuse may be potential factors for anxiety disorders

in PLWHA.
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4.3 Strength and limitations

The present study has several strengths. First, this is the first

systematic review and meta-analysis on the prevalence estimate of

anxiety disorders among individuals with HIV/AIDS. We designed

this study to address concerns about the higher prevalence of

anxiety disorders in PLWHA compared to HIV-free individuals.

Second, multiple subgroup analyses were conducted to assess the

prevalence of anxiety disorders in PLWHA under different

influencing factors and then to obtain possible risk factors for it,

which are important for early detection and early intervention of

anxiety disorders in PLWHA. Third, we performed subgroup and

sensitivity analyses depending on sociodemographic factors and

disease-related factors to detect possible bias risks.

Limitations of this systematic review and meta-analysis should

be considered. First, our analysis did not incorporate studies that

relied on anxiety disorder diagnoses assessed by self-rating scales.

Consequently, a comprehensive comparison between the

prevalence of anxiety disorders diagnosed via questionnaire-based

assessment and DSM/ICD could not be conducted. To address this

limitation, further analyses will be performed in the subsequent

sections of our study. Since PLWHA may be more distrustful of

healthcare providers, this may result in barriers to seeking medical

care and treatment in this population. They may be most vulnerable

to psychological disorders, but have not been included in studies. In

another case, individuals possessing state or private insurance

exhibited a higher propensity for availing mental health services,

encompassing the utilization of medications, outpatient

consultations, and residential treatments, in contrast to those

lacking insurance coverage (59). Due to the presence of

substantial obstacles hindering marginalized groups’ access to

health care (54, 62), their likelihood of receiving a DSM/ICD

diagnosis would be diminished. Therefore, our findings may not

accurately reflect the true prevalence of anxiety disorders within

these populations. This situation might lead to biased results as our

study is not representative of the entire HIV/AIDS population.

Moreover, although we expected to find more information on

ethnicity, religion, culture, family history, psychiatric history,

immunology, etc. for subgroups analyses, the existing literature

does not provide enough information to allow us to accomplish this,

thus more relevant research is needed to refine this shortcoming.

Additionally, half of the included studies were conducted in the

same country, so the results of this study may be underrepresented,

but the other half of the studies were performed in many regions of

the world, which also reflects the current state of the world;

furthermore, we have included studies published in English,

suggesting that potential studies in other languages may have

been missed.
4.4 Implications and prospects

The current review has several academic and clinical

implications. First, since PLWHA have a significantly higher risk
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of developing anxiety disorders than the general population, and

anxiety disorders can prolongedly and negatively affect patients’

psychological and physical functions, it is particularly vital to clarify

the biological and pathophysiological mechanisms of PLWHA with

anxiety for more effective early diagnosis and intervention. Future

studies are therefore needed to investigate possible reasons for the

higher prevalence of anxiety disorders in individuals with HIV/

AIDS compared to reported estimates in the general population.

Second, since half of the literature included in this study was

performed in a single country, making the results not highly

representative of the actual level of the world, further studies

from more countries are imperative. Third, it has been

demonstrated that pathological anxiety/stress damages the brain

and leads to structural degeneration and functional impairment of

the hippocampus and prefrontal cortex, right of increasing the risk

of developing neuropsychiatric disorders (20). However, such

damage can be reversed by pharmacological and non-

pharmacological interventions (20). For PLWHA with anxiety

disorders, an integrated and coordinated public health-based

approach to early screening and intervention is urgently needed

to alleviate suffering and reduce further negative consequences.

Fourth, the number of eligible articles included in the subgroup

analysis in this study was limited, and some possible risk factors for

anxiety disorders in PLWHA were not analyzed in the subgroup

due to poor data. Therefore, more data and studies on anxiety

disorders in PLWHA are needed for further analysis.
5 Conclusion

The prevalence of anxiety disorders is significantly higher in

PLWHA, and early screening and intervention for anxiety disorders

in PLWHA is beneficial and necessary, given that anxiety disorders

can cause long-term but partially reversible damage to the brain.
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