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ABSTRACT 

Background: Depression and anxiety are the most common comorbidities among people living with HIV/AIDS (PLWHA). 
These mental health complications are associated with suboptimal outcomes including high mortality. Evidence has 
suggested that psychological interventions could improve mental health, quality of life, and HIV care outcomes. This study 
aimed to evaluate the effectiveness of bundle-designed psychosocial interventions in the reduction of anxiety and depression 
in PLWHA. 

Methods: This retrospective cohort study tested the effectiveness of a bundle-designed psychosocial intervention package 
(HIV-STAR) mainly including adherence, psychology, social support and individual case management. Anxiety and 
depression evaluation was performed and compared using the Hospital Anxiety and Depression Scale (HADS) at the hospital 
admission and discharge. The McNemar test was used to assess changes of HADS before and after HIV-STAR intervention. 
Logistic regression was performed to identify risk factors. 

Results: Among the 97 PLWHA enrolled after screening, 36% were positive for anxiety and 30% for depression. The overall 
incidence of anxiety and/or depression was significantly decreased from 46% at admission to 23% at discharge after HIV-
STAR with an average intervention duration of 14 days, (p<0.001). The mean score of HADS was 11.2 (SD 7.4) at the 
admission and 8.1 (SD 6.2) at the discharge (p<0.001). In multivariate analysis, female sex (OR=23.64; 95% CI, 1.43-
392.26), current recreational drug use (OR=3.07; 95% CI, 1.16-8.13), and risk group for HIV infection other than MSM 
(OR=3.32; 95% CI, 1.02-10.86) were significantly associated with high HADS (≥8.0) at the discharge. 

Conclusions: The high prevalence of mental health complications among PLWHA in Taiwan underscores the importance of 
integrated psychosocial care. While the newly developed HIV-STAR has provided an effective intervention to reduce anxiety 
and depression in general, more advanced psychosocial care bundles will be warranted to address specific risk factors for 
intervention-resistant anxiety and depression. 
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INTRODUCTION 

Although antiretroviral therapy (ART) has transformed HIV 
disease into a manageable, chronic medical condition, HIV 
infection affects all dimensions of wellness, including 
physical, mental and spiritual well-being. Depression and 
anxiety are the most common comorbidities among people 
living with HIV/AIDS (PLWHA) [1,2]. The prevalence of 
depression and anxiety ranged from 15-80% and 9-40% in 
PLWHA, respectively [3-6]. HIV-associated neurocognitive 
disorders, side effects from ART (e.g., efavirenz), and 
psychosocial factors (e.g., awareness of chronic disease, 
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functional disability, isolation, lack of support, 
discrimination, stigma, and substance use disorders) may all 
contribute to such a high prevalence of anxiety and 
depression [1]. These mental health complications are 
associated suboptimal outcomes, including increased health-
care utilization, decreased quality of life, and poor adherence 
to ART [7,8]. Furthermore, greater depression burden 
increased mortality rate up to 2-fold in this population [8]. 

ART has been made available to all HIV-infected patients, 
approximately 40,000 in Taiwan, through the National 
Health Insurance (NHI) program since 1997. According to 
the previous studies among 769 participants living with HIV 
in Taiwan, 20% became depressed after the diagnosis and 
the prevalence of depression significantly increased from 
2000 to 2011 [9]. The other cohort study indicated that 24% 
had psychiatric disorders in PLWHA, among which 77% 
were anxiety disorder and 8% were major depressive 
disorder [10]. 

According to the World Health Organization (WHO) 
recommendations, psychosocial support can assist PLWHA 
in making informed decisions, coping better with illness and 
dealing more effectively with discrimination. Evidence has 
suggested that psychological interventions could improve 
mental health, quality of life, and HIV care engagement 
[11]. These interventions included general psychological 
(e.g., cognitive-behavior therapy, cognitive behavior stress 
management, and peer support/ counseling group therapy), 
psychotropic (e.g., use of trazodone), physical (e.g., massage 
therapy and exercise training), psychosocial (e.g., case 
management community care, social support group, and 
community health workers), and HIV-specific health 
psychology interventions (e.g., HIV information support, 
self-care symptom management intervention, enhanced risk 
prevention intervention, and medication reminder device) 
[12-15]. 

Care bundles have recently emerged as a new healthcare 
entity containing three to five elements with a strong 
clinician agreement, which will be delivered collectively and 
consistently with the aim of improving patient outcomes, 
particularly those difficult to achieve through an individual 
care module [16]. Besides using multidisciplinary care team 
to improve the quality of care, the Institute for Healthcare 
Improvement recommended that compliance with bundles 
be measured using all-or-none measurement, with a goal of 
95 percent or greater. Care bundles have been used across 
healthcare settings, mainly in the infection control to reduce 
the incidence of central line-associated bloodstream 
infections, ventilator-associated pneumonia, catheter-related 
urinary tract infection and surgical site infection [17]. 

Evidence of psychosocial interventions for PLWHA remains 
sparse in the Asian populations. Furthermore, to our 
knowledge, bundle-designed psychosocial interventions 
have never been tested in PLWHA. In this study, we 

developed such a psychosocial intervention bundle by 
combining several psychological, physical and social 
components and evaluated its effectiveness in the reduction 
of anxiety and depression in PLWHA in Taiwan. 

METHODS 

Study design and sample size 

This was a retrospective cohort study. We used a pre- and 
post-comparison design with the same individuals being 
followed up over time. Participants included all HIV-
infected patients admitted to Taichung Veterans General 
Hospital, which was a 1500-bed medical center in central 
Taiwan. A total of 122 HIV-infected patients were admitted 
during July 1, 2016 to October 31, 2017. Depression and 
Anxiety score was performed within three days after 
admission and re-evaluated before discharge. Psychosocial 
interventions were given during hospitalization. HIV-
infected patients with hospitalization less than 5 days were 
not included due to the difficulty of completing psychosocial 
intervention in such short time. 105 patients were admitted 
more than 5 days. After excluding those patients with 
unclear consciousness, death or refusing consent, a total 97 
HIV-infected patients were included in the final analysis 
(Figure 1). The Ethics Committee of Taichung Veterans 
General Hospital approved this study. 

Description of the intervention 

We designed a psychosocial intervention package that was 
delivered by multidisciplinary care team for all HIV-infected 
patients during hospitalization. All the staffs in HIV-STAR 
team included HIV-specific physicians, psychiatrists, HIV 
care managements, care nurses, social workers, and 
pharmacists. This psychosocial intervention package (HIV-
STAR) included six elements: Had comprehensive 
knowledge of HIV, Individual case manager consulting and 
care, Via-Line@ (privacy and continuous care), Support 
from peer group, Team care of psychological support (social 
worker, psychological consultant, and psychiatrist), A-
Reminder for drug adherence (pill box and drug education 
list). The detail description of HIV-STAR is showed in 
Table 1. HIV-STAR was a bundle-designed intervention. 
Each patient had a checklist to ensure adherence to each 
element >95%. 

Mental health measurements 

Anxiety and depression evaluation was performed using the 
Hospital Anxiety and Depression Scale (HADS) [18]. This 
score consisted of seven self-report instrument items each 
relating to anxiety (HADS-A) and depression (HADS-D), 
respectively. All items were answered on an ordinal 
response scale with four response categories (0-3). A score 
of equal or higher than 8 (≥8) on the HADS-A or HADS-D 
subscales was considered a positive screen for symptoms of 
anxiety or depression. 
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Figure 1. Study flow chart. 

Table 1. Overview of the treatment modules included in the HIV-STAR. 

Technique Description 

Had comprehensive knowledge of HIV 

The aim of this item is to provide HIV information support, including transmission 

route, acute infection phase, window period, AIDS disease presentation, the current 

available ART in Taiwan, the importance of drug adherence, self-care symptom 

management, and risk prevention. 

1. The health education manual of HIV could be linked by QR CODE APP.

2. Questionnaires were distributed to patients, and caregivers and the answers

would be used to develop an individualized support plan. All patients would 

also receive a post-education test before discharge. We also provide regular 

education and training to our care-givers. 

Individual case manager consulting and care 

All patients were assigned to an individual case management. The HIV case 

management will provide HIV education, drug side effect and adherence 

management, emotional support and individual counseling. The individual case 

management care will be continued after discharge. 

Individual case manager consulting and care 

All patients were added to a LINE ID, which provided private and continuous care 

online. The message entered by the patient was limited to the individual case 

manager. In addition to face-to-face consultation, patients can ask personal 

questions by this communication software. It also acted as a reminder for outpatient 

tracking and drug adherence support. 

Support from peer group 

We provided social support networks in Taiwan (http://www.lourdes.org.tw and 

http://hotline.org.tw). We also conduct group meetings twice a year. In the group 

setting, participants have the opportunity to spend face-to-face time with other 

peers, and share their barriers to adherence, HIV status disclosure, sexual and 
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romantic relationship, and struggles with mental health issues. 

Team care of psychological support (social 

worker, psychological consultant, and 

psychiatrist) 

Social workers and psychological consultants and psychiatrists would provide 

psychological interventions once the score of HADS-D or HADS-A score equal or 

higher than 8. The psychological support includes emotion support, link to 

community resource, and family meeting for disease disclosure or problem-solving 

strategy. 

A Reminder for drug adherence (pill box and 

drug education list) 

We designed ART guidebook for patients to get the information of drug appearance, 

dosage, frequency, and common side effect. We also provided individual pill-box as 

a reminder for drug adherence. An individual drug education list will provide before 

discharge. The care-giver will guide and assist in the using of pill-box according to 

the time of taking. 

Data analysis 

Differences between individuals with or without anxiety 
and/or depression at baseline were evaluated using chi-
square tests for categorical variables and Wilcoxon rank-sum 
tests for continuous variables. In cases of small sample sizes, 
Fisher’s exact test was performed. We used the McNemar 
test at the bivariate level to assess changes of HADS score 
over time. Univariable and multivariable logistic regression 
analyses were used to identify risk factors for anxiety and 
depression at admission and at discharge. Variables included 
in these analyses were age, gender, HIV risk group, current 
employed, comorbidity, AIDS status at admission, and 
recreational drug use history. Results are presented as odds 
ratios (ORs) with 95% confidence intervals (CIs). Statistical 
analyses were performed using SAS software (Version 9.3). 

RESULTS 

Patient characteristics 

Among 122 patients screened, a total of 97 HIV-infected 
patients were included in the final analysis and nearly half 

(n=45, 46.4%) were positive for anxiety and/or depression at 
the time of admission. Mental health evaluation revealed 
36.1% (n=35) positive for anxiety and 29.9% (n=29) 
positive for depression. Demographic and clinical 
characteristics of the two groups (with anxiety and/or 
depression, n=45; without anxiety and/or depression, n=52) 
were summarized in Table 2. The mean age of the two 
groups was 35.8 years versus 34.0 years, with the majority 
being male (100.0% vs. 95.6%, p=0.213) in both groups. No 
significant differences were noted in terms of education 
level, married status, financial dependent, family disclosure, 
or recreational drug and smoking history. Men who have sex 
with men (MSM) was the major risk factor, and predominant 
in patients without anxiety or depression (94.2% vs. 68.9%, 
p=0.002). Patients with anxiety and/or depression were more 
likely to be without current employment (13.5% vs. 37.8%, 
p=0.011), alcohol consumption (1.9% vs. 17.8%, p=0.011) 
and underline comorbidities (13.5% vs. 40.0%, p=0.006) 
(Table 1). The mean hospitalization days was apparently 
longer for patients with mental health problems (14.4 vs. 
19.0, p=0.201). 

Table 2. Demographic and clinical characteristics between patients with and without anxiety/depression at admission. 

HADS-A≥8 and/or HADS-D ≥8 
p value 

No (n=52) Yes (n=45) 

Age 34.0 ±8.1 35.8 ±8.8 0.293 

Age 0.755 

19-24 4 (7.7%) 2 (4.4%) 

25-34 31 (59.6%) 24 (53.3%) 

35-49 14 (26.9%) 16 (35.6%) 

50+ 3 (5.8%) 3 (6.7%) 

Male f 52 (100.0%) 43 (95.6%) 0.213 

Risk 0.002** 

MSM 49 (94.2%)31 31 (68.9%) 

Heterosexual 2 (3.8%) 5 (11.1%) 

IVDU 0 (0.0%) 9 (20.0%) 
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Others 1 (1.9%) 0 (0.0%) 

Education level 0.080 

Middle school 

graduate 
1 (1.9%) 7 (15.6%) 

High school 

graduate 
15 (28.8%) 12 (26.7%) 

Bachelor’s degree 35 (28.8%) 24 (53.3%) 

Master's degree 1 (1.9%) 2 (4.4%) 

Employment status 

f
0.011* 

Current not 

employed 
7 (13.5%) 17 (37.8%) 

Current employed 45 (86.5%) 28 (62.2%) 

Married/life 

partner 
0.411 

Single/ no fixed 

partner 
28 (53.8%) 29 (64.4%) 

Married/with fixed 

partner 
23 (44.2%) 16 (35.6%) 

Single/with fixed 

partner 
1 (1.9%) 0 (0.0%) 

Financial 

dependent f 
6 (11.5%) 12 (26.7%) 0.099 

Recreational drug 

used history 
19 (36.5%) 12 (53.3%) 0.146 

Smoking history (64.4%) 

Never 39 (75.0%) 29 (64.4%) 

Current 13 (25.0%) 15 (2.2%) 

Quitted 0 0.0%) 1 (2.2%) 

Alcohol 

consumption f 
1 (1.9%) 8 (40.0%) (40.0%) 

Ever EFV use 18 (34.6%) 21 (40.0%) (40.0%) 

Comorbidity f 7 (13.5%) 18 (40.0%) (40.0%) 

Disclosure to 

family 
32 (61.5%) 31 (68.9%) (68.9%) 

Nadir CD4 count 

(/cumm) 
209.2 ±199.8 206.3 ±175.3 0.868 

CD4 count at 

admission (/cumm) 
209.2 ±222.7 232.9 0.907 0.907 

HIV PVL at 

admission≥100000 
17 (32.7%) 16 (35.6%) 0.907 
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(μg/ml) 

Use ART at 

admission 
33 (63.5%) 16 (66.7%) 0.907 

Hospitalization 

days 
14.4 (63.5%) 19.0 ±13.5 (35.6%) 

Mann-Whitney U test. Chi-Square test. fFisher's Exact test. *p<0.05, **p<0.01. 

Continuous data were expressed mean±SD. 

Categorical data were expressed number and percentage. 

MSM: Men Who Have Sex with Men; IVDU: Intravenous Drug User; EFV: Efavirenz; PVL: Plasma Viral Load; ART: 
Antiretroviral Therapy 

Effectiveness of the intervention of HIV-STAR. 

The effectiveness of HIV-STAR was evaluated and 
summarized in Table 3 and Figure 2. HIV-STAR 
intervention resulted a significant reduction in mean HADS 
scores from 11.2 (SD 7.4) at the admission to 8.1 (6.2) at the 
discharge (p<0.001). Specifically, the mean score of anxiety 
was reduced from 6.0 (4.0) at the admission to 4.3 (3.4) at 
the discharge (p<0.001). The mean score of depression 
decreased from 5.2 (4.0) at the admission to 3.7 (3.2) at the 

discharge (p<0.001). The high prevalence of anxiety and/or 
depression at the admission (46.4%) was significantly 
reduced to 22.7% at the discharge after HIV-STAR 
intervention (p<0.001), with an improvement rate of 51.1%. 
The bundle care intervention of HIV-STAR significantly 
improved the mental health of HIV-infected patients during 
hospitalization. 

Table 3. Effectiveness of the intervention of HIV-STAR. 

Admission Discharge p value 

HADS score 11.2 ±7.4 8.1 ±6.2 <0.001** 

HADS-A≥8 or HADS-D ≥8 45 (46.4%) 22 (22.7%) <0.001** 

HADS-A score 6.0 ±4.0 4.3 ±3.4 <0.001** 

HADS-A≥8 35 (36.1%) 18 (18.6%) 0.001** 

HADS-D score 5.2 ±4.0 3.7 ±3.2 <0.001** 

HADS-D≥8 29 (29.9%) 12 (12.4%) <0.001** 

Wilcoxon Signed Ranks test. McNemar test. *p<0.05, **p<0.01. 

Continuous data were expressed mean±SD. 

Categorical data were expressed number and percentage. 

Figure 2. Effectiveness of the intervention of HIV-STAR. 
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Multivariable analysis of risk factors for either anxiety 
or depression 

The risk factors for either anxiety or depression at the 
admission and the discharge were summarized in Table 4. In 
the univariate analysis, risk group for HIV infection other 
than MSM (OR=3.72; 95% CI, 1.15-12.09) and current 

unemployed (OR=2.41; 95% CI, 1.02-5.68) were 
significantly associated with anxiety or depression as 
indicated by HADS score ≥ 8. In multivariate analysis, only 
risk group for HIV infection other than MSM (OR=3.32; 
95% CI, 1.02-10.86) was significantly associated with 
anxiety or depression. 

Table 4. Risk factors for anxiety or depression at both admission and discharge. 

Outcome: HADS-A ≥8 or HADS-D ≥8 (Admission & Discharge) 

Univariate analysis Multivariate analysis 

OR 95 % CI p value OR 95% CI P value 

Age 1.01 (0.96-1.06) 0.698 

Sex 

Male ref. 
(0.30-13.15) 0.471 

Female 2.00 

Risk 

MSM ref. 
(1.15-12.09) 0.029* 

ref. 
(1.02-10.86) 0.047* 

Others 3.72 3.32 

Current 

employed 

Yes ref. 
(1.02-5.68) 0.045* 

ref. 
(0.89-5.04) 0.091 

No 2.41 2.11 

Comorbidity 

No ref. 
(0.95-5.44) 0.064 

Yes 2.28 

CD4 count 

≤200/cumm at 

admission 

No ref. 
(0.48-2.05) 0.975 

Yes 0.99 

Generalized estimating equation, GEE. *p<0.05, **p<0.01. 

The risk factors for a small portion of patients with both 
anxiety and depression at the admission (n=19) and the 
discharge (n=8) were summarized in Table 5. In univariate 
analysis, female sex (OR=20.75; 95% CI, 3.08–139.88) and 
current recreational drug use (OR=2.91; 95% CI, 1.09-7.76) 
were significantly associated with concurrent anxiety and 

depression (HADS score ≥ 8). In multivariate analysis, 
female sex (odds ratio, OR=23.64; 95% CI, 1.43–392.26) 
and current recreational drug use (OR=3.07; 95% CI, 1.16-
8.13) remained significantly associated with concurrent 
anxiety and depression. 
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Table 5. Risk factors for anxiety and depression at both admission and discharge. 

Outcome: HADS-A ≥8 or HADS-D ≥8 (Admission & Discharge) 

Univariate analysis Multivariate analysis 

OR 95 % CI OR 95 % CI OR 95 % CI 

Age 1.01 (0.97-1.05) 0.606 

Sex 

Male ref. 
(3.08-139.88) 0.002** 

ref. 
(1.43-392.26) 0.027* 

Female 20.75 23.64 

Risk 

MSM ref. 
(0.65-5.05) 0.254 

Others 1.81 

Current 

employed 

Yes ref. 
(0.94-6.18) 0.066 

No 2.42 

Comorbidity 

No ref. 
(0.71-4.89) 0.203 

Yes 1.87 

CD4 count 

≤200/cumm at 

admission 

No ref. 
(0.20-1.24) 0.132 

Yes 0.50 

Recreational 

drug used 

history 

Never ref. 
(1.09-7.76) 0.033* 

ref. 
(1.16-8.13) 0.024* 

Current 2.91 3.07 

Generalized estimating equation, GEE. *p<0.05, **p<0.01. 

DISCUSSION 

In this retrospective cohort study, we tested a newly 
developed bundle-care intervention (HIV-STAR) to improve 
psychosocial well-being for HIV-infection patients during 
hospitalization, which was implemented by a 
multidisciplinary care team. We noticed that after the 
intervention, the prevalence of anxiety and/or depression 
symptoms markedly decreased from 46.4% to 22.7%, 
suggesting a significant short-term improvement in the 
mental health as a result of HIV-STAR. The risk factors for 
persistent mental health issues after psychosocial 

intervention were identified including risk group for HIV 
infection other than MSM, female sex, and current 
recreational drug use. 

Our study confirmed the high prevalence of mental health 
complications in PLWHA. Nearly half of the study cohort 
(46.4%) exhibited symptoms of anxiety and/or depression at 
the admission, among which 36.1% were positive for 
anxiety and 29.9% were positive for depression. Our 
findings were essentially consistent with others based on 
HADS, such as 34.4/32.0% in Ethiopia [19], 42/36% in 
China [20], 33.3/15.5% in Western Europe and Canada [4], 
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30.6/25.4% in South Africa [21], and 60.3/38.7% in London, 
England [22]. The prevalence of anxiety/depression might 
vary depending upon sex, age, AIDS status, and current 
ART use. In our study, ~40% patients were admitted due to 
opportunistic infections, which might contribute to the high 
prevalence of anxiety and/or depression. In a long-term 
follow-up study in Thailand, the prevalence of severe 
anxiety/depression (HADS >11) decreased to 4.8/3.1% after 
a mean 7.7-year ART, suggesting the importance of early 
psychosocial intervention for mental health complications in 
addition to ART [23]. Thus, an early evaluation of mental 
health should be recommended for PLWHA especially 
among those newly diagnosed and presented with AIDS, i.e., 
opportunistic infections. 

HIV-STAR was a bundle-care psychosocial intervention 
developed and tested in our study, to our knowledge, the 
first one for Asian PLWHA. A bundle is a structured way of 
improving the processes of care and patient outcomes. Care 
bundles were used widely to decrease the incidence of 
nosocomial infection and improve the quality of patient care 
[17]. We collected the questionnaires from patients and 
caregivers first to identify the most frequently faced 
problems about patient care and formulated problem-solving 
strategies. We adapted the psychosocial interventions, 
including CBT [24-27], adherence support and HIV/AIDS 
symptoms management [28,29], peer support intervention 
[30], and telephone technology [31]. We also modified the 
interventions according to our own available resources. In 
order to ensure a continuous and consistent care, we 
assembled a multidisciplinary team including nurses, 
infectious disease specialists, psychiatrists, case managers, 
and social workers to implement HIV-STAR. Every 
caregiver received training and a regular education session 
was provided to each patient. HIV-STAR has become a 
routine care plan in our HIV Clinic to improve mental health 
in HIV-infected patients during hospitalization and part of 
the key elements in continuous care during outpatient 
follow-up. 

HIV-STAR demonstrated its high effectiveness in this study 
that the severity based on the mean score of HADS 
significantly decreased from 11.2 at the admission to 8.1 at 
the discharge after HIV-STAR intervention and more than 
50% patients reported an improvement in the symptoms of 
anxiety and/or depression. Previous studies also reported the 
benefits of psychosocial interventions in PLWHA and 
various types of intervention were tested including 
symptoms-orientated intervention (e.g., cognitive and/or 
behavior therapy, stress management, and interpersonal 
therapy), supportive intervention (e.g., peer support, and 
psycho-education), and meditation intervention (e.g., 
mindfulness, meditation, and relaxation) [32]. Symptoms-
orientated intervention was tested mostly using cognitive 
behavior therapy as the major vehicle, which significantly 
decreased symptoms of depression and/or anxiety in 
PLWHA [24-27]. In the study by Simona et al., cognitive–

behavioral stress management significantly reduced both 
HADS-A and HADS-D from the baseline [24]. Other 
techniques of symptoms-orientated intervention, such as 
stress management [31,33] and interpersonal therapy [34] 
also improved the depression symptoms. Supportive 
intervention, including adherence support [28], peer support 
[30,35], and HIV/AIDS symptom management [29], was 
effective in depression management. Thus, while designing 
the bundle-care HIV-STAR, we included both symptoms-
orientated and supportive intervention and our findings not 
only supported the benefits of psychosocial intervention, but 
also suggested high effectiveness of the combination care for 
improving mental health in PLWHA. 

Factors associated with persistent anxiety and/or depression 
even after psychosocial intervention in our study was HIV 
infection other than MSM, female sex, and current 
recreational drug use. Previous studies revealed that female 
sex, older age, teenagers, pre-infection history of major 
depression, and HIV disease stage contributed to higher risk 
of major depression [36]. Among PLWHA, a higher rate of 
anxiety or depression was reported in women compared to 
men [4,23]. Women also suffered from higher psychology 
and global symptom distress than that in men [37]. HIV-
related stigma and the experience of adulthood violence 
contributed to depression in women [38]. In Taiwan, the 
major risk factor for HIV infection in women was 
intravenous drug use. Compared to those without substance 
use disorders, women with intravenous drug use experienced 
more psychosocial distress and poor quality of life [39]. 
Although only a small portion of women included in our 
study, women in Taiwan living with HIV did suffer more 
from life distress, stigma, and stress from child rising, 
therefore, continuous psychosocial support and intervention 
should be recommended to this vulnerable population. 

The relationship between HIV transmission and depression 
remains inconclusive. A meta-analysis study showed the risk 
of major depression disorder was similar in both homosexual 
and bisexual men in PLWHA [40]. A recent cohort study in 
Canada has indicated that compared to heterosexual group, 
gay, bisexual and MSM had higher incidence of mood 
disorder [41], which appeared to be contradicted to the 
higher prevalence of anxiety and/or depression (3.3 times 
higher) in non-homosexual group observed in our study. One 
possible explanation was the differences in social support. 
Unlike homosexual patients who had a supportive system in 
Taiwan and typically could discuss their disease to their 
peers, most heterosexual ones chose not to disclose their 
HIV status to their family. Furthermore, most non-
homosexual ones with intravenous drug use faced substantial 
financial burden and were abandoned by their family. These 
life distress and lack of support, therefore, might explain the 
higher prevalence of mental health complications among 
patients with HIV infection other than MSM. 
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Our study also indicated that current recreational drug users 
(n=43, 43.9%) had 3 times higher risk of persistent anxiety 
and/or depression even after the intervention of HIV-STAR 
compared to the non-users. Recreational drug use was 
prevalent among PLWHA [42], and illicit drug use and drug 
dependence were associated with psychiatric disorders [5]. 
In Taiwan, substance use disorders were associated with a 
2.7-fold increase in the prevalence of depression in PLWHA 
and the use of club drugs has become a major problem 
nowadays [9]. Since both substance use disorders and mental 
health complications such as depression result in poor 
adherence and worsen the outcomes of HIV management 
[43], our findings not only confirmed the long-standing 
challenges in HIV care including mental health and 
substance use disorders, but also reinforced importance and 
necessity of a bundle-care module to address the challenges 
that should be incorporated into current HIV care. 

Certain limitations were identified in our study. First, the 
sample size was relatively small and we only included HIV-
infected patients from the inpatients setting, 40% of whom 
were admitted due to opportunity infections. However, the 
sample size was similar to that of the Boston Depression 
Care study, and larger than that of the CBP study in Hong 
Kong, both were well accepted for their pioneer work on 
psychosocial interventions in PLWHA. Despite the potential 
selection bias, the opportunistic comorbidities appeared to 
aggravate anxiety and depression that rendered mental health 
care rather critical for this population. It was possible that 
the effectiveness of HIV-STAR for mental health 
improvement might reflect a better management of 
opportunistic infection and reinforce the importance of 
bundle-care. Another limitation was that the follow-up 
assessment was only performed before the discharge and 
only short-term effectiveness of HIV-STAR could be 
assessed. To address the long-term benefits of this bundle-
care, we have also introduced some elements of HIV-STAR 
into a continuous care module that will be used for follow-
up at the outpatient setting. 

CONCLUSION 

In conclusion, the high prevalence of mental health 
complications among PLWHA in Taiwan underscores the 
importance of integrated psychosocial care. While the HIV-
STAR has provided an effective intervention to reduce 
anxiety and depression in general, more advanced 
psychosocial care bundles will be warranted to address 
specific risk factors for intervention-resistant anxiety and 
depression. Future clinical prospective studies are warranted 
to further address the benefit of integrated psychosocial care, 
especially in female sex, current recreational drug use, and 
risk group for HIV infection other than MSM. 
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