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Abstract

Background—Untreated mental health disorders among people living with HIV (PLHIV) may 

prevent low- and middle-income countries (LMICs) from achieving the UNAIDS 90–90-90 

targets. Anxiety disorders may be associated with decreased adherence to antiretroviral therapy 

(ART). We sought to review and meta-analyze studies estimating associations between anxiety and 

ART adherence in LMICs.

Methods—We performed a systematic review and meta-analysis of studies assessing reported 

anxiety and ART adherence among PLHIV receiving ART in LMICs. We searched PubMed, 

PsychINFO, CINAHL and EMBASE for relevant studies published before July 18, 2018. We 

defined anxiety as reported anxiety scores from screening questionnaires or having a clinical 

diagnosis of an anxiety disorder, and poor ART adherence as missed doses, poor visit attendance, 

or scores from structured adherence questionnaires. We used a random effects model to conduct a 

meta-analysis for calculating a pooled odds ratio, and conducted sensitivity analyses by time on 

ART, anxiety evaluation method, and study region.

Results—From 472 screened manuscripts, thirteen studies met our inclusion criteria. Eleven 

studies were included in the meta-analysis. PLHIV who reported anxiety had 59% higher odds of 

poor ART adherence compared with those who did not report anxiety disorder (pooled odds ratio 

[pOR]: 1.59, 95% confidence interval [CI]: 1.29–1.96, p<.001). When excluding PLHIV who 

initiated ART within 6 months, reported anxiety remained strongly associated with poor ART 

adherence (pOR: 1.61, 95% CI: 1.18–2.20, p=.003).
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Conclusions—Among PLHIV in LMICs, reported anxiety was associated with poor ART 

adherence. This association persisted after the ART initiation period. Increased resources for 

mental health may be important for achieving virologic suppression in LMICs.
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Introduction

While many high-income countries have achieved significant progress towards the UNAIDS 

90–90-90 goals[1,2], four years after their inception, many low- and middle-income 

countries (LMICs) are not on target to reach these goals[2]. Closing this gap will require 

interventions tailored to vulnerable populations, including people living with co-morbid HIV 

and mental health disorders [2]. Most LMIC’s health systems do not provide adequate 

mental health services; an estimated 74% of people living with mental illness in LMICs still 

receive no treatment [3]. In 2014, the World Health Organization (WHO) set a goal for 80% 

of countries to have at least two national programs to better address mental health by 2020. 

Currently, however, only 32% of countries meet this criteria [4].

The majority of existing literature on mental health and HIV in LMICs focuses on 

depression. Depression is associated with poor ART adherence[5], risky sexual behavior[6], 

lower CD4 counts[7], and treatment failure[8,9]. While not as well studied, anxiety disorders 

may also interrupt the cascade of HIV care by making individuals less likely to present for 

HIV testing, remain engaged in HIV care, and adhere to antiretroviral therapy (ART) [10–

15]. Anxiety has also been associated with risky sexual behavior, increasing the risk for 

further transmission [10,16,17]. Although estimates suggest there is a substantial burden of 

anxiety among people living with HIV (PLHIV) in LMICs, research and interventions 

targeting anxiety in these settings have been limited [4,18]. Thus, little is known about the 

effects of untreated anxiety on HIV viral load suppression and mortality.

Previous reviews have focused on the epidemiology of all mental health conditions and their 

prevalence among PLHIV, but have not assessed associations between mental health and 

HIV-related clinical outcomes [19]. Moreover, previous reviews on anxiety and HIV predate 

the change to the Diagnostic and Statistical Manual of Mental Disorders (DSM-V) removing 

post-traumatic stress disorder (PTSD) from the “anxiety disorder” category [18–21]. We 

sought to describe associations between anxiety and poor ART adherence among PLHIV in 

LMICs, with the aim of addressing these gaps in the literature and motivating further 

research.

Methods

Search Strategy

Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines [22], we searched PubMed, CINAHL, PsycINFO, and Embase for 

articles published from database inception until July 16th, 2018. Our search included 
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keywords relating to HIV, antiretroviral therapy, adherence, mental health, anxiety disorders, 

screening for anxiety disorders, and a list of low and middle-income countries (Appendix 1). 

We also manually searched the reference lists of all studies included in the final sample for 

eligible studies not captured by our database search.

Study Selection and Extraction

Results from each database search were uploaded to Covidence.org [23]. Duplicate articles 

were removed, and two authors (JW and CK) independently reviewed titles and abstracts 

and discussed any disagreement prior to making a final decision. The same two authors then 

performed full-text review on the included articles, alternating primary and secondary 

extraction with a standardized form. When data clarifications were needed, we contacted 

corresponding authors to request or clarify additional data.

Eligibility Criteria

Study Design and Population—We included cross-sectional studies, case-control 

studies, retrospective and prospective cohort studies, and randomized controlled trials. We 

excluded qualitative studies, systematic reviews, and non-peer reviewed abstracts. When 

multiple time points were reported from randomized controlled trials and cohort studies, we 

used the initial enrollment data to better correspond with the data reported in the other cross-

sectional studies. Using World Bank Classifications [24], we included any paper reporting 

data from a low-income, lower middle-income, or upper middle-income country. We did not 

exclude articles based on the duration of ART use. We excluded studies recruiting 

participants under age 15, or participants not on ART, unless eligible subgroup analyses 

were available.

Exposure—Our primary exposure of interest was reported anxiety. We included papers 

that included either the diagnosis of an anxiety disorder or self-reported anxiety symptoms 

as an exposure variable. We defined anxiety by positive responses on a structured screening 

questionnaire, or a clinical diagnosis made during a diagnostic interview. When anxiety 

scores were reported in multiple groups (e.g., “mild,” “moderate,” and “severe” anxiety) we 

categorized the data into “no anxiety” and “some anxiety” for the analysis. We excluded 

papers that focused exclusively on PTSD. In addition, we extracted data on the prevalence of 

anxiety and methods used to measure anxiety.

Outcomes—Our primary outcome of interest was poor ART adherence. When multiple 

measures were used to evaluate adherence in the same population, we used whichever 

measure was more consistent with a “gold standard” method (previously used in a similar 

population and validated in prior research). However, when it was not possible to ascertain a 

“gold standard” measure, or the results were equivocal, we utilized the measure that 

evaluated adherence over a longer course of time. We attempted to include HIV-1 RNA 

levels (viral load) and CD4 count as secondary outcomes. However, as none of the included 

studies reported data related to these outcomes, we were unable to complete this analysis.
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Data Analysis

We conducted a random effects meta-analysis to assess the pooled association between any 

reported anxiety and poor ART adherence. Our model included odds ratios as the common 

measure of association across eleven studies; we excluded data from studies reporting 

hazard ratio, risk differences, or correlation coefficient estimates which were not comparable 

to odds ratios. Of the included studies, six reported adjusted odds ratios that accounted for 

the influence of potential confounding variables in their study populations, and five reported 

unadjusted odds ratios or proportions only.

We used a random effects model to adjust for within-study and between-study variance, 

given the different study locations and data collection measures [25]. We assessed between-

study heterogeneity using the Cochrane Q statistic, I2 proportion, and tau2 statistic. We 

conducted analyses examining the influence of publication bias on our pooled odds ratio. All 

analyses were conducted using the metan package in Stata version 14 (StataCorp, College 

Station, TX).

We conducted four sensitivity analyses. The first focused only on studies where all 

participants had been on ART for at least six months to determine whether an association 

between reported anxiety and ART adherence might persist after an ART initiation phase. 

The second analysis included studies that used the Hospital Anxiety and Depression Scale to 

evaluate for reported anxiety, as this was the most commonly used measure to assess anxiety 

among the included studies. The final two sensitivity analyses were regional, with the first 

including studies located in Asia, and the second including studies located in Africa.

Results

Our search returned 664 titles for review. After removing 192 duplicate studies, 472 titles 

were included for abstract review (Figure 1). 302 abstracts were excluded at the title/abstract 

level, leaving 170 articles for full-text review. Full-text review initially yielded 16 articles for 

inclusion. Three studies appeared to collect data that would have been compatible with our 

analysis, however, they did not report poor adherence outcomes in the manuscript. The 

authors were contacted and asked to provide this data, but none of these authors responded 

to multiple queries [26–28]. Consequently, these three articles were excluded, leaving 13 

articles for inclusion. Two titles met criteria for inclusion in the review but did not report 

data that could not be summarized for the planned meta-analysis [29,30]. Of these two 

studies, one reported the association between anxiety and poor adherence as a hazard ratio 

[29], and the other reported it as a Pearson’s correlation coefficient [30].

Characteristics of Included Sample

In total, the 13 studies included in the review (Table I) ranged in sample size from 101–2924 

participants [29–39]. One study included only male participants [39]. Among the other 

twelve studies, proportion of female to male participants varied from 11% [40] to 82% 

female [33]. Not all included studies reported participants’ ages, however, among those that 

did the mean age ranged from 34.2 [27] to 42.1 years [26]. These papers were from eight 

unique countries, distributed across Africa, Asia, and South America. In ten studies, all 
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participants had been taking ART for greater than six months, while two studies focused 

only on newly initiating patients, and one study did not distinguish between newly initiating 

and previously established patients. One paper focused exclusively on men who have sex 

with men (MSM) [39], while the remaining papers did not specify if any portion of the study 

population identified as MSM. None reported data relating to CD4 count and HIV viral load.

Measurement of Anxiety and Adherence

Six different tools were used to assess anxiety (Table II). Six studies used the Hospital 

Anxiety and Depression Scale (HADS) [29,31,34,35,37,39], two studies used the 

Generalized Anxiety Disorder 7-item scale (GAD-7) [38,40] and two studies used the 

Comprehensive International Diagnostic Instrument [36,41]. The remaining three studies 

used unique methods: Beck’s Anxiety Inventory[33], the EQ-5D-5L[42], and the Zung Self-

Rating Anxiety Scale[30]. Eleven of thirteen studies used questionnaires developed as 

screening tools for anxiety, while two [36,41] used a structured interview and questionnaire. 

The total prevalence of reported anxiety ranged from 2.5–69.8%. Three studies used the 

same tool to assess adherence, [30,34,41], the AACTG questionnaire. The other ten studies 

each used a unique method. Of these, two [33,40] used standardized, validated questionnaire 

tools, while the other used non-standardized self-report measures.

Outcomes

Among the eleven studies included in the final meta-analysis, reported anxiety was 

positively and strongly associated with poor ART adherence (pooled odds ratio [pOR]: 1.59, 

95% confidence interval [CI]: 1.29–1.96, p<.001) (Figure 2). Separate subgroup analysis 

excluding patients newly initiating ART also showed that anxiety was positively associated 

with poor ART adherence in participants previously established on ART (pOR: 1.61, 95% 

CI: 1.18–2.20, p=.003) (Figure 3A). Reported anxiety was also positively associated with 

poor ART adherence in a pooled analysis of the five studies that used the Hospital Anxiety 

and Depression Scale to assess anxiety (pOR: 1.78, 95% CI: 1.18–2.68, p=0.006) (Figure 

3B).

In the six studies located in Asia, anxiety was positively associated with poor adherence 

(pOR: 1.70, 95% CI: 1.30–2.23, p<.001) (Figure 3C). This included studies located in 

China, Nepal, Vietnam, Thailand, and India[31,34,39–42]. Among the four studies located 

in Africa, anxiety was not statistically significantly associated with poor ART adherence, 

(pOR: 1.15, 95% CI; .79–1.67, p=.455) (Figure 3D). These four studies were located in 

Cameroon, Nigeria, and South Africa[33,36–38]. We did not pursue subgroup analysis for 

Latin American countries due to our search only returning one study, located in Brazil, that 

was compatible with our analysis [35].

Assessments of Heterogeneity and Publication Bias

For the eleven included studies, the Cochrane Q statistic was 18.15 (p=0.052) and the I2 

proportion was 44.9%, representing moderate heterogeneity. The estimate of between-study 

variance (tau2) was 0.045. Egger’s test failed to demonstrate a statistically significant 

difference in effect size between smaller and larger studies (p=0.898). A funnel plot of the 

eleven studies was asymmetric, however, subsequent trim and fill analysis which included 
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three new hypothetical studies only slightly moved the random effects estimate closer to the 

null value (pOR: 1.39, 95% CI: 1.00–1.78 ), and the pooled estimate remained statistically 

significant when these two hypothetical studies were included (p=0.01).

Discussion

In this meta-analysis of 11 studies, reported anxiety was strongly associated with poor ART 

adherence among PLHIV in LMICs. This strong association persisted among those PLHIV 

received ART for at least six months. There was a wide range in reported anxiety prevalence. 

Anxiety was also associated with poor adherence among the five studies that used the 

Hospital Anxiety and Depression Scale (HADS) to assess adherence. Regional subgroup 

analysis demonstrated that reported anxiety was positively associated with poor ART 

adherence in Asia but failed to demonstrate a statistically significant association in among 

studies in Africa.

While the reported prevalence of anxiety varied among included studies, the reported 

prevalence of anxiety in studies using the HADS alone ranged from 4.5–69.8%, suggesting 

that the variation in overall prevalence found in our study is unlikely to be explained solely 

by the use of different diagnostic anxiety scales. In the study that reported the highest 

anxiety prevalence [43], conducted in India, the authors used the median HADS score to 

derive a categorical cut-off for anxiety, rather than a predetermined value. In comparison, the 

study with the lowest reported anxiety among those using the HADS [31], conducted in 

Thailand, used a pre-determined cutoff of anxiety scores greater than or equal to eleven out 

of fifteen possible points to diagnose anxiety. Despite using the same screening tool, this 

difference in diagnostic criteria may account for the large difference in anxiety prevalence 

across the included studies. Notably, the two studies with the lowest reported anxiety 

prevalence also reported two of the strongest associations between anxiety and poor 

adherence, and two of the lowest rates of poor ART adherence. [31,36]. However, the 

reported prevalence of anxiety and poor adherence also falls below prior estimates for 

people living with HIV in low and middle-income countries, and so it is likely that these 

discrepancies are related to challenges in accurately measuring anxiety and adherence in 

low-resource settings.

Many of the anxiety scales used in the included studies were meant primarily for screening 

rather than diagnosis, which could also have contributed to the variation in reported 

prevalence [44–48]. Screening tools are often used for diagnosis due to the lack of 

availability of trained clinicians, however the data presented here demonstrate the potential 

lack of reliability when they are used. While the WHO advocates for and outlines a general 

framework for screening for anxiety and other mental health conditions, they do not 

recommend the use of one screening tool over another [49]. A universal screening tool that 

has been validated for use in resource-limited settings, such as the GAD-7 [50,51], would 

allow for uniformity across study data and make training and scaling up of mental health 

programs easier. Regardless of the screening tool used, each instrument should be validated 

in the local language and culture, and adapted as needed, before widespread implementation 

[52,53].
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Given the limited mental health resources available in many LMICs, identifying patients that 

will most likely benefit from mental health-related interventions will be vital in moving 

towards the UNAIDS 90–90-90 treatment goals. The subgroup analysis of studies from 

Asia, coupled with the ongoing gap in viral suppression among people living with HIV in 

Asian countries [2] illustrates a clear need to scale up mental health resources in Asian 

countries. Though the analysis of studies located in Africa failed to demonstrate a 

statistically significant association, it was limited by a small sample size. For 90% of HIV-

infected adults on treatment to be virally suppressed, health systems need to be able to 

identify those most at risk for poor adherence [54]. Though resources may be limited in 

many of the countries included in this review, effective, affordable mental health 

interventions have been validated in these settings; moving forward it is possible to increase 

access to these resources in a cost-effective manner [18].

This paper focuses on poor ART adherence as an outcome of anxiety disorders, however, 

virologic failure may be a better measure of HIV-related outcomes. While adherence can be 

used as a surrogate for viral suppression, it remains an imperfect marker, in part because 

many of the tools traditionally used to assess adherence are not completely sensitive or 

specific [55]. Accurately validating these tools is challenging, in part due to the lack of an 

inexpensive gold-standard against which to measure accuracy. As quantitative point-of-care 

viral load testing was recently approved by the WHO for use in resource-limited settings 

[56], viral load could be an effective surrogate for assessing adherence [57].

While a prior review assessed the association between symptoms of depression, alcohol use 

disorders, and ART adherence in sub-Saharan Africa [5], to our knowledge this is the first 

review specific to LMICs focused on anxiety and ART adherence. Our review is limited by 

the heterogeneity of the studies included, and a relatively small number of studies included 

in the meta-analysis. Additionally, because most of the included studies did not include 

outcomes stratified by age and gender, we were unable to perform further subgroup analysis. 

Two papers met inclusion criteria for our analysis but reported outcomes in a way that were 

not compatible with the meta-analysis [29,39]. Both studies also demonstrated a positive 

association between anxiety and poor adherence. While our analysis demonstrated an 

association between anxiety and poor adherence, this does not prove a causal relationship. 

Additionally, due to the overall paucity of data on this topic, our analysis is limited by the 

inclusion of multiple study types. The majority of studies were cross-sectional, however, we 

also included three retrospective cohort studies, and one randomized controlled trial. 

Previous studies suggested that the association between anxiety disorder and ART adherence 

may be non-linear, with more severe anxiety disorder associated with increased ART 

adherence relative to no anxiety disorder. We were unable to confirm or dispute this 

characterization given the limited data available from LMICs.

Our analysis adds to the existing body of research regarding mental health and HIV in 

LMICs. Depression, alcohol use, and now anxiety have all been demonstrated to be 

associated with poor ART adherence. We recommend that future research on this topic focus 

on the role of an integrated, transdiagnostic mental health approach to screening and 

treatment of these related, but distinct conditions. Furthermore, we recommend further 
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research to better characterize the association between anxiety severity and poor adherence, 

as this may help to better identify high-risk patients.

In conclusion, reported anxiety appears to be strongly associated with poor ART adherence 

among PLHIV in LMICs. The use of standardized, validated, and culturally adapted tools to 

measure anxiety and adherence would allow for more accurate analysis. Effective, evidence-

based services for the treatment of anxiety disorder and other common mental disorders are 

warranted across LMICs. Once such services are available, PLHIV should be routinely 

screened for mental health issues, including anxiety.
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Figure 1. 
PRISMA flow diagram of study identification, screening, and inclusion
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Figure 2. 
Forest plot of odds ratios between anxiety and poor adherence.
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Figure 3A-D. 
Forest plots of odds ratios between anxiety and poor adherence in four sensitivity analyses
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