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ABSTRACT
Xuan Binh Minh Nguyen: Drinking, Mental Health and HIVV Outcomes Among People Living

with HIV and Hazardous Alcohol Use in Vietnam
(Under the direction of Vivian F. Go)

Background: Mental health disorders are the number one comorbidity among people
with HIV (PWH). Alcohol use disorders are also very common among this group, with almost
half of PWH classified as hazardous drinkers. However, research on the interrelationship
between alcohol use, mental health disorders and their effects on HIV outcomes among PWH
with hazardous alcohol use remains scarce.

Methods: | conducted three studies using data from a randomized controlled trial in Thai
Nguyen, Vietnam, which aimed to evaluate the effects of a combined intervention and a brief
intervention drawing from Motivational Enhancement Therapy and Cognitive Behavioral
Therapy on alcohol use and viral suppression among antiretroviral therapy (ART) clients with
hazardous alcohol use. In study 1, I evaluated the longitudinal associations between mental
health symptoms (depression and anxiety symptoms) and two HIV outcomes (viral suppression
and complete ART adherence) among participants, and determined whether alcohol dependence
modified these associations. In study 2, | described the changes in depression and anxiety
symptoms of participants over time and assessed the impact of the combined and brief
interventions on depression and anxiety symptoms, comparing the effects of these interventions
to each other and to the standard of care (SOC) group. Finally, in study 3, | examined whether
alcohol use mediated the pathway from the interventions to depression and anxiety symptoms of

participants.



Results: In study 1, depression and anxiety symptoms were associated with a lower
probability of complete ART adherence, although they had no overall effect on viral suppression.
Alcohol dependence was a significant effect modifier, such that the negative effects of anxiety
symptoms on ART adherence were stronger among participants with alcohol dependence,
compared to those without. In study 2, depression and anxiety symptoms were common at
baseline, and decreases in depression and anxiety symptoms were observed in all three arms over
time. There were no significant differences in depression and anxiety symptoms among
participants receiving either intervention, relative to the SOC. In study 3, alcohol use, measured
as percentage of days abstinent from alcohol in the last 30 days, was a significant mediator of the
pathways from two alcohol interventions to depression symptoms, but not anxiety symptoms.

Conclusions: Improving mental health should be an important target of future
interventions for people living with HIV with hazardous alcohol use, and mental health
components should be incorporated into alcohol reduction interventions to simultaneously target

these co-morbidities among PWH.
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CHAPTER 1. INTRODUCTION AND SPECIFIC AIMS

Mental health disorders are the number one comorbidity among people with HIV
(PWH)!2. The most common mental disorders affecting PWH are depression and anxiety
disorders, with as many as 47% and 39% of PWH diagnosed with depression and anxiety
disorders, respectively®®. Depression and anxiety predict suboptimal adherence to antiretroviral
therapy (ART)®®, which in turn can lead to viral failure. Indeed, PWH with depression and/or
anxiety have significantly worse health outcomes, such as accelerated progression to Acquired
Immunodeficiency Syndrome (AIDS) and increased mortality rates®!3,

The prevalence of hazardous drinking is also very high among PWH, and almost half of
PWH are classified as hazardous drinkers**. Hazardous drinking is defined the quantity or pattern
of alcohol consumption that increases adverse health outcomes for an individual®®, and these
thresholds vary from studies to studies. Hazardous alcohol consumption correlates with a lack of
viral suppression through reduced adherence and is strongly associated with high morbidity and
all-cause mortality®’. Hazardous drinking also significantly increases the risks of depression
and anxiety®2!, and many studies showed that high levels of alcohol use and common mental
health disorders such as depression and anxiety frequently coexist among PWH?%24, Therefore, it
is crucial to study the relationship between alcohol use, depression, anxiety and viral suppression
among HIV-infected hazardous drinkers. Although there is evidence of an association between
depression, anxiety and viral suppression among PWH?>, to my knowledge no studies have
looked at this association among PWH who are hazardous drinkers. And since hazardous

drinking, depression and anxiety are common comorbidities of PWH, it is also very important to



understand whether depression and anxiety interact with alcohol use to affect HIV outcomes,
especially among hazardous drinking PWH.

Motivational Enhancement Therapy and Cognitive Behavioral Therapy are psycho-social
intervention approaches that have been widely used to reduce alcohol consumption among
PWH?8-30, Motivational Enhancement Therapy (MET) is a directive, client-centered counseling
style that facilitates behavioral change by exploring and resolving ambivalence and elicits
clients’ own motivation for change®. Cognitive Behavioral Therapy (CBT) focuses on
modifying maladaptive cognitions, beliefs, behaviors and developing coping skills®. It is based
on the principles that different learning processes mediate the relationship between
environmental stressors and behavioral disturbances. Interventions using MET and CBT are
effective in reducing alcohol use among PWH?82°, However, little is known about the impact of
CBT/MET alcohol reduction interventions on mental health among HIV patients. It is unclear
whether reduced alcohol consumption as a result of the interventions can also improve mental
health status for hazardous drinking participants. Studying the mechanism through which alcohol
reduction interventions affect depression and anxiety over time will help design appropriate
interventions that produce the most health benefits for this population.

The proposed study will analyze longitudinal data from the parent study: Reducing
Hazardous Alcohol Use & HIV Viral Load: A Randomized Controlled Trial (RCT) in ART
Clinics in Vietnam (REDART) (Grant No. 1R01DA037440-01). REDART is a three-arm
randomized controlled trial conducted among clients of 7 ART clinics in Thai Nguyen, Vietnam.
Four hundred and eleven hazardous drinking PWH in Thai Nguyen were randomly assigned to
receive either a combined intervention (Col) based on MET and CBT approaches (with 6 face-

to-face sessions and 3 optional group sessions), a brief intervention (BI) (with 2 face-to-face



sessions and 2 booster phone sessions), or a standard of care (SOC) condition. Participants in the
standard of care arm received only referrals to alcohol treatment and infectious diseases
treatment. In REDART, hazardous drinkers were defined as female PWH who scored 3 points or
more and male PWH who scored 4 points or more on the Alcohol Use Disorders Identification
Test-Concise (AUDIT-C) scale®:.
The specific aims of my proposed research are to:

Aim 1: Evaluate the longitudinal association between mental health symptoms (depression

and anxiety symptoms) and two HIV outcomes (viral suppression and complete ART

adherence) among ART clients with hazardous alcohol use in Vietham

Sub-aim 1: Determine whether alcohol dependence modifies the longitudinal association

between depression, anxiety symptoms and these HIV outcomes

Aim 2: Describe the changes in depression and anxiety symptoms of ART clients who are

hazardous drinkers in the parent trial over time, and assess the impact of two evidence-based

alcohol-reduction interventions on depression and anxiety symptoms at 3, 6, and 12 months

post-intervention, comparing the effects of the two interventions to each other and to the

standard of care (SOC) group

Aim 3: Examine the mediating role of alcohol use in the pathway from the two alcohol-

reduction interventions to depression and anxiety symptoms of participants at the last follow-

up visit

Findings from this study will provide important insight into the impact of alcohol

reduction interventions on mental health and the association between depression and anxiety on

HIV outcomes over time among PWH with hazardous alcohol use. By identifying the roles that



alcohol use plays in these relationships, we can then design more effective and comprehensive
interventions to improve mental health and HIV outcomes for hazardous drinking PWH.

Dissertation structure

In Chapter 1, | present the specific aims and an overview of the proposal. In Chapter 2, |
describe the literature on hazardous alcohol consumption, depression and anxiety among PWH
globally and in Vietnam. | also discuss literature on the relationship between hazardous drinking,
mental disorders and HIV outcomes (ART adherence and viral suppression) among PWH. In
Chapter 3, | discuss the theoretical framework underlying my hypotheses as well as my
conceptual model. Next, in Chapter 4, | present the methods of the proposed study, including
study design, measures and statistical methods to analyze the aims. Chapter 5, 6 and 7 present
the detailed background, methods, results and discussion for Aim 1, 2 and 3 in manuscript
format, respectively. | end the dissertation with Chapter 8, which provides an overall discussion

of study findings and conclusions.



CHAPTER 2. BACKGROUND AND LITERATURE REVIEW

In this chapter, | present the literature related to my proposed research, including existing
research on depression, anxiety and alcohol use among PWH and their detrimental effects on
patients’ health globally and in Vietnam. In the first section, I discuss the global burden of
depression and anxiety for PWH and the negative effects on health outcomes of these mental
disorders. Next, | present the literature related to alcohol use in this population, describing the
intersection of depression, anxiety and alcohol use in determining PWH’s health. I also discuss
CBT and MET - two alcohol reduction approaches that have been used widely for people with
alcohol use disorders. Finally, I introduce the context of the study setting — Vietnam, and present
research that have been done in the area of depression, anxiety and alcohol use disorders among

Vietnamese PWH.

2.1. Global burden of depression and anxiety among PWH

Depression and anxiety disorders are the most prevalent mental disorders, affecting more
than 500 million people of all ages around the world®*,

Depression is a disorder characterized by sadness, loss of interest or pleasure, feelings of
guilt or low self-worth, disturbed sleep or appetite, feelings of tiredness and poor concentration®.
According to the Diagnostic and Statistical Manual of Mental Disorders, 5™ edition (DSM-V),
depressive disorders cover a broad spectrum of disorders, such as disruptive mood dysregulation
disorder, major depressive disorder, persistent depressive disorder, premenstrual dysphoric
disorder and substance/medication-induced depressive disorder®. For example, a diagnosis of

major depressive disorder requires a two-week period of a depressed mood and at least four other



symptoms among the following symptoms: significant weight change or appetite disturbance,
sleep disturbance, psychomotor agitation or retardation, fatigue or loss of energy, feelings of
worthlessness, inappropriate guilt, impaired concentration and suicidal ideation or behaviors®.
The total number of people living with depression globally increased by 18.4% between 2005
and 2015.%¢ Currently it is estimated that 4.4% of the world population is suffering from
depression®*. Depression is among the top three largest contributors to all global disabilities by
the World Health Organization (WHO), accounting for 7.5% of all years lived with disability®’.

Anxiety disorders are characterized by feelings of excessive fear and anxiety®*. Common
anxiety disorders include Generalized Anxiety Disorder, Obsessive-Compulsive Disorder, Panic
Disorder, Agoraphobia and Social Phobia®®. An estimated 260 million people live with anxiety
disorders, and this number has increased by 14.9% from 2005 to 2015%*. In 2016, anxiety
disorders were ranked 8" among the leading causes of disability by WHO?*.

Depression and anxiety disorders are also the two most common mental disorders
affecting PWH. HIV infection imposes significant psychological burdens on patients, and PWH
are significantly more likely to have mental disorders, compared to HIV-negative individuals®*-
42_For example, data from an HIV cohort in Sweden showed that males with HIV had 3 to 4-fold
higher odds of being diagnosed with depression or anxiety disorders, while women had 1.6 to 2-
fold higher odds of being diagnosed with depression and anxiety disorders, than men and women
who were not living with HIV*3. Indeed, PWH suffer from numerous life challenges and
stressors associated with HIV infection, including health-related concerns, financial difficulties
as well as discrimination, stigma and lack of social support***°. Moreover, HIV infection has
direct effects on the central nervous system, causing structural deficits that are associated with

depression and anxiety®®°!. A review by Del Guerra et al. showed that HIV infection activated



infected immune system cells such as monocytes, microglia and produced toxic viral proteins
and infectious virions in the central nervous system®. These pathologies in turn interacted with
psychological factors to induce depressive states®?.

Up to 67% of PWH have depression symptoms®3°, and the prevalence of PWH who
screened positive for depression ranges from 26.0% to 54.2%, depending on the population,
assessment tool and cut-off point for a positive screening result*>>6-%°, The prevalence of PWH
having any anxiety disorder or having clinically relevant anxiety scores is also high, ranging
from 20.3% to 65.8%, depending on the specific types of anxiety outcomes, and whether anxiety
was based on a clinical diagnosis or self-reported symptoms*>°758, A study in the US among a
large nationally representative sample of HIV patients taking ART used the Associated
Disabilities Interview Schedule-DSM-1V interview to assess mental health and found that
33.43% of HIV-positive men and 23.74% of HIV-positive women met the criteria for any
anxiety disorder, respectively®. Depression and anxiety are significant burdens for PWH living
in less developed countries. For example, a systematic review using data from 23 studies in Sub-
Saharan Africa reported 31.2% and 18.0% as pooled estimates of the prevalence of depressive
symptoms and major depression among PWH, respectively®. In these studies, major depression
was determined through various diagnostic interview tools, such as the Mini-International
neuropsychiatric interview (MINI), or the Prime-Mental Disorders mood module.

Despite significant advancements in HIV research including treatment as prevention, pre-
exposure prophylaxis (PrEP) and HIV self-testing, depression and anxiety disorders among PWH
have been on the rise in the last three decades®®*. For instance, the percentage of PWH in the
United Kingdom with a depression or anxiety disorders based on ICD-10 more than doubled

from 1990 to 20143, This increase could be partly due to the actual increase in the number of



new cases, increased awareness among both patients and clinicians and longer life expectancy
for HIV patients®. Moreover, PWH have to overcome a multitude of barriers to screening for
mental health disorders and receiving quality mental health care, including stigma, incarceration
and financial difficulties®?®°, PWH with depression also experience significantly more

difficulties assessing accessing care®.

2.2. Negative effects of depression and anxiety on health outcomes of PWH

There are multiple ways through which depression and anxiety negatively impact PWH’s
health. Depression and anxiety among PWH can impair problem-solving skills, reduce economic
productivity, damage social relationships, exacerbate social isolation and stigma, and increase
the risk for suicidality®”-%°. Depression and anxiety disorders may also increase the prevalence of
occupational role dysfunction and self-reported physical disability across multiple cultures™. A
study among a sample of HIV patients in Uganda showed a 30-fold increase in the odds of
suicidality, which included both suicidal ideation and attempted suicide, for those with a
depressive disorder diagnosis, while generalized anxiety disorder was found to be a significant
correlate of suicidality in the univariate analysis but not in the multivariate analysis®®. In this
study, depression and anxiety disorders were assessed using the MINI questionnaire - a modular
DSM-1V-based structured interview. In addition, it has been well-established that depression,
anxiety symptoms and disorders are significantly associated with poor ART adherence.
Systematic reviews and meta-analyses showed PWH who had depression symptoms had from
42% to 55% lower odds of achieving ART adherence, while anxiety symptoms were associated
with a 1.61 times increase in the odds of poor adherence® "2, Several psychosocial factors have
been evaluated as mediators in the pathway between depression and poor adherence, including

concentration difficulties, increased concerns about the negative effects of ART, avoidant coping



and thoughts of death”7®. Since inadequate exposure to ART can lead to failure to achieve viral
suppression, or undetectable viral load”’, PWH with depression and anxiety symptoms usually
have faster progression to AIDS and higher mortality rates'?67.7879,

However, there were some differences between depression and anxiety symptoms when
the association with viral load was examined. A number of studies have evaluated the
longitudinal association between depression and viral load, and they all showed a significant
positive association between depression and poor viral load outcomes!?25-278082 For example,
Nance et al. reported a 29% increase in relative viral load among PWH with depression
symptoms, when compared to PWH without depression symptoms®. Another study in the US
found that each 25% increase in the percentage of days with depression during the follow-up
period was associated with a 5% increase in the risk of a detectable viral load (>75 copies/m1)®.

The association between anxiety and viral load outcomes has not been as well studied and
findings across the few studies have varied. In a cross-sectional study among PWH in Russia,
Amirkhanian et al. only saw a significant positive association between high anxiety scores
(measured with the State Anxiety Inventory scale) and detectable viral load in the univariate
logistic regression model®. After adjusting for gender, substance use (including alcohol use) and
sexual behaviors, the association became non-significant®®. In another study among perinatally
HIV-infected adolescents and young adults, participants were screened for psychiatric disorders
with the Diagnostic Interview Schedule for Children tool®4. This study did not see any
association between a positive screening result for anxiety disorder and the risk of having more
than 1000 copies/mI34. On the contrary, Shacham et al found that higher levels of anxiety were
significantly associated with greater likelihood of having a CD4 under 200 cells/mm? and

unsuppressed viral loads®. According to a recent systematic review on anxiety disorders among



PWH by Brandt et al., no studies among the 83 articles included in the review examined the

association between anxiety and viral outcomes.

2.3. Alcohol use disorders among PWH

Alcohol use is a leading risk factor for premature mortality and disability worldwide,
accounting for 3 million death each year globally®®. There are various terms used to classify
hazardous and heavy alcohol use. Hazardous drinking is defined the quantity or pattern of
alcohol consumption that increases adverse health outcomes for an individual®®. Alcohol Use
Disorder Identification Test (AUDIT) is among the most commonly used questionnaires to
screen for hazardous drinking, with a cut-off point of 8 indicating hazardous alcohol use®’.
Heavy alcohol use is defined as having than 14 drinks per week for men (or >4 drinks per
occasion); more than 7 drinks per week for women (or >3 drinks per occasion)®. In the scope of
this proposed study, | use hazardous alcohol use as a general term indicating hazardous, heavy
and harmful drinking, unless a specific term was used in the studies being cited.

Alcohol use disorder is, on the other hand, a clinical diagnosis, defined as problematic
patterns of alcohol use leading to clinically significant impairment or distress, as manifested by
at least two among a list of 11 symptoms within a 12-month period*®. Some examples of these
symptoms include taking alcohol in larger amounts or over a longer period than was intended, a
persistent desire or unsuccessful efforts to cut down or control alcohol use, or recurrent alcohol
use resulting in a failure to fulfill major role obligations at work, school or home. Alcohol
dependence - a more severe type of alcohol use disorder — is defined as a strong desire to
consume alcohol, difficulties in controlling its use, and persistent use despite harmful

consequences'>®,
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Studies using the AUDIT scales showed that between a quarter to almost half of PWH
are hazardous drinkers'*%9, The HIV cost and services utilization study in the US found that
the prevalence of heavy alcohol use (defined as five or more drinks on > 4 days in the previous 4
weeks) among PWH are twice as high as those of the general population®?. Similarly, Silverberg
et al. found that 48% of HIV patients had at least one binge drinking episode (defined as 4 drinks
or more for women and 5 or more for men in a single day), and 23% had more than three such
episodes in the last 30 days**.

Hazardous alcohol use can have multiple potential harmful effects on PWH. First, higher
levels of alcohol consumption is linked to increased risky sexual behaviors®3. Alcohol use can
lead to cognitive impairment and reduced perceptions of personal risks®%. Compared with
drinkers with neutral expectations about alcohol’s effect on sex, drinkers who had favorable
attitudes about the effects of alcohol on sex were more likely to report drinking alcohol before
sex and were more likely to have casual partners, multiple partners and/or condomless sex after
drinking®-%. For example, a study in Brazil found that PWH with daily alcohol use had had an
11-fold increase in the odds of inconsistent condom use, compared to PWH who never consumed
alcohol®®. Second, alcohol can negatively affect HIV treatment by reducing adherence and
increasing the risk of treatment failure!®7-1%, A systematic review totaling over 25,000 HIV
patients showed that alcohol drinkers were only half as likely to be classified as adherent,
compared to with abstainers, and the effects became stronger when the levels of drinking
increased®. Finally, alcohol can directly compromise the immune system and damage the liver,
thereby leading to a worsened course of HIV/AIDS' 4192, Hazardous drinking is associated with

higher viral loads, higher odds of detectable viral load and viral rebound (defined as viral load
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above the limit of detection of the laboratory test)'%31%, Furthermore, worse liver fibrosis has

been observed among PWH who are hazardous drinkers, compared to moderate drinkers?,

2.4. The intersection of depression, anxiety and alcohol use among PWH

Hazardous drinking can lead to increased risk of depression and anxiety, either directly
through the cognitive and biochemical changes associated with alcohol intake and withdrawal
that lead to depressive and anxiety symptoms, or indirectly through other social consequences of
hazardous drinking, such as job loss'®?11% Indeed, PWH who are hazardous and binge drinkers
have been shown to be more than 2 times more likely to meet criteria for clinical depression,
compared to those who are non-hazardous drinkers!®, At the same time, depression and anxiety
influence drinking behaviors. Increased sensitivity to anxiety and depression can lead to
hazardous drinking among PWH through emotional dysregulation, which is defined as
difficulties regulating emotions and controlling behaviors'®. More depressive symptoms in HIV
patients are associated with higher levels of alcohol consumption, especially among men!%11! |n
addition, Regier et al. reported that people with any anxiety disorder had a 50% increase in the
odds of having an alcohol disorder?*.

Given this strong association, depression, anxiety and hazardous drinking often co-exist
among PWH?124195Brajthwaite et al reported that 10.6% of all HIV patients in their sample had
both depression symptoms and harmful alcohol use?2. In this study, depression symptoms were
assessed with the Patient Health Questionnaire (PHQ-9) and harmful alcohol use was defined as
having a score of 4 or more on the AUDIT-C questionnaire. Similarly, a study by Fojo et al.
found that among PWH who had moderate to severe symptoms of depression, 62.7% had

moderate to heavy alcohol use?. With 36.9 million PWH globally as of 20172, the combined
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comorbidity of hazardous drinking and common mental disorders such as depression and anxiety
are likely to affect millions of people.

Both hazardous drinking and common mental disorders such as depression and anxiety
are independently associated with negative health outcomes for PWH, such as poor adherence,
failure to achieve viral suppression and higher mortality rates'?67.7279.101103.113 ‘However, there is
a dearth of research on the associations between depression, anxiety and viral load among PWH
who are hazardous drinkers. Since the subgroup of hazardous drinking PWH are even more
vulnerable to mental disorders than PWH without drinking issues, it is essential that we
understand how common mental health disorders affect viral outcomes among this group.

A few studies have looked at the syndemic effects of comorbidities on HIV viral load and
found that viral outcomes were significantly worse when the number of comorbidities
increased**1t’. However, these studies did not examine the specific synergetic impact of alcohol
consumption and mental disorders, namely depression and anxiety on viral outcomes. This
knowledge gap necessitates research that examines how alcohol use modifies the association
between these mental disorders and viral load among hazardous drinking PWH. It underscores
the need to design and implement interventions that successfully target both hazardous drinking
and mental disorders. This proposed study will also add to the understanding of whether we can
address both hazardous drinking and mental health disorders through alcohol reduction

interventions.

2.5. CBT and MET interventions to reduce alcohol consumption and their effects on mental
health

A number of behavioral interventions have been shown to be effective in reducing
alcohol use among PWH with hazardous/heavy alcohol use?®3%!8, Two commonly used

evidence-based approaches are Motivational Enhancement Therapy (MET) and Cognitive
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Behavioral Therapy (CBT)?%, MET is based on Motivational Interviewing (M1), but adds to Ml
by providing personal feedback to clients on their behaviors. Ml is a directive, client centered
counseling style that facilitates behavioral intervention change by exploring and resolving
ambivalence and elicits clients own motivation for change!®. MI first originated in the context
of addiction treatment*®. MI sessions comprise conversation between the counselor and the
patient about change, with the main purpose of strengthening a person’s motivation and
commitment to change!®. CBT, on the other hand, consists of a group of psychological therapies
that aim to solve negative emotions and dysfunctional behaviors by acknowledging the effects of
the environment, cognitions, language and human learning on behaviors*?°, CBT assumes that all
humans maintain their behaviors by the same psychological principles, and these behaviors can

be changed through social learning and therefore focuses on skill-building%.

Many promising alcohol reduction interventions drawing on both MET/MI and CBT
have reduced alcohol consumption, increased condom use and improved ART adherence?®30:12L,
For example, Chandler et al. tested the effects of a brief intervention, which is based on both
MET and CBT among women living with HIV, and reported a significant decrease in the number
of drinking day in the treatment group?®. Another intervention combining MET and CBT among
HIV-positive men and women in New York was effective in improving adherence and viral load,
although there were no significant effects on alcohol use outcomes®.

A systematic review of different alcohol reduction interventions in the general population
reported overall improvements in mental health and social functioning among participants
receiving the interventions being studied'?2. The mental health outcomes evaluated included
psychosocial stress levels, anxiety and depression symptoms, self-confidence, contentment with

one's life situation, prevalence of psychiatric episodes and duration of in-patient hospital days.
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Among these studies, only one evaluated depression and anxiety symptoms as mental outcomes
of the intervention'?®. This study examined the effects of a detoxification program on health
outcomes of 160 patients with alcohol dependence in the United Kingdom. Alcohol dependence
was evaluated in a clinical setting with The Severity of Alcohol Dependence Questionnaire, with
scores of 31 or more indicate severe dependence on alcohol. It found that the program produced
significant improvements in depression and anxiety symptoms at 6-month follow-up and
improvements in anxiety symptoms at 1-year follow-up'%,

Little is known about the specific impacts of MET and CBT on mental health, especially
among HIV patients. It is critical to understand if and how alcohol reduction interventions can
improve depression and anxiety symptoms of participants. These interventions can either directly
influence depression and anxiety through the improvements of coping skills, motivation to
change and self-confidence. They can also produce indirect impacts through the reduction of
alcohol use. Alcohol interventions that simultaneously improve mental health of participants will

be a lot more cost-effective and helpful for PWH who are hazardous drinkers.

2.6. Study context: Vietham

Vietnam is a country located in South East Asia, with an estimated population of more
than 96 million people!?*. In 1975, the North and the South of the country merged to form the
Socialist Republic of Vietnam'%, Since then, Vietnam has gone through rapid socio-economic
developments. The big economic reforms (named “D6i méi”) started in 1986, focusing on
shifting the country’s economy from a centralized economy based on public ownership to a
multi-sector economy based on the market!?. These reforms spurred rapid economic growth in
Vietnam and transformed the country into a lower-middle income country in 2010, according to

World Bank’s ranking??®,
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Figure 2.1. Map of Vietnam

(Source: https://www.lonelyplanet.com/maps/asia/vietnam/)

The healthcare system in Vietnam is a mixed public-private provider system that operates
at four levels: central level, provincial level, district level and commune level*?’. The Ministry of
Health is the governmental agency leading the system at the central level. Along with economic
growth, life expectancy at birth in Vietnam has increased 6 years, from 70 to 76 years old
between 1990 and 201728, The HIV epidemic in Vietnam started in 1990, when the first HIV
infection case was found in Ho Chi Minh city?®. By 1998, new HIV cases were reported in all
provinces and cities of the country. Currently it is estimated that there are about 230,000 PWH in
Vietnam?!®, The epidemic is still concentrated among high-risk groups, such as people who
inject drugs (PWID) and men who have sex with men (MSM)*?°. The Joint United Nations
Programme on HIV/AIDS (UNAIDS) estimated that the prevalence of HIV in the general
population in 2018 was 0.3%'%. According to national data in 2015, 23% of PWID were infected
with HIV*?®, and the National Integrated Biological and Behavioral Survey in 2009 showed that
the prevalence of HIV among MSM in Vietnam ranged from 7.5% to 21.5%, depending on the

province and whether the participants reported transactional sex or not*3!,
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In the past, the majority of HIV funding in Vietnam came from international donors. For
example, of the total US$137.5 million spent on HIV programmes in Vietnam in 2015, 36% was
from the USA’s President’s Emergency Plan for AIDS Relief (PEPFAR), while another 14%
was from the Global Fund to Fight AIDS, Tuberculosis and Malaria'®2. However, due to the
recent transition of the country from a lower income group to the lower-middle income group, a
substantial amount of funding for HIV programmes from international funds has been withdrawn
132 1n response to these changes, the Vietnamese government has embraced a growing financial
and programmatic responsibility for addressing the HIV continuing epidemic. Towards this end,
the government aims to provide 100% health insurance coverage for PWH by 20203, In line
with the 90-90-90 targets launched by UNAIDS, which aimed to have 90% of PWH know their
status, 90% of PWH knowing their status being on treatment and 90% of people on treatment
being virally suppressed (or having undetectable viral load), in 2017 Vietnam started
implementing the “treat all” policy, regardless of patients’ CD4 level'**. However, PWH in
Vietnam still face significant barriers to care due to health inequalities, discrimination, stigma
and other mental comorbidities'*>-138,

2.6.1. Alcohol use in Vietnam

Alcohol use and alcohol-related problems are common in Vietnam, especially among
men**®. Alcohol home brewing is a popular practice here, with some private homes producing
hundreds of millions of liters annually**°141, According to WHO, it is estimated that 4.7% of the
population in Vietnam (8.9% of men, 0.9% of women) have an AUD, and 2.9% of the
population (5.9% of men and 0.1% of women) are alcohol dependent!#2, These estimates are
slightly higher than the prevalence of AUD and alcohol dependence in the WHO Western Pacific

Region where Vietnam is located, which are 4.6% and 2.3%, respectively'*?. In a nationally
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representative sample survey of more than 14,000 Vietnamese, about 40% of men and 2.1%-
3.8% of women were classified as hazardous drinkers, respectively'*!. In Vietnamese drinking
culture, alcohol intoxication is expected and normalized during social gatherings, where drinkers
press each other to drink to intoxication!*’. As a consequence, alcohol use is a leading risk factor
for death and disability in Vietnam!#?. Indeed, Vietnam’s score in alcohol-attributable years of
life lost is ranked at level 5 — the highest level according to WHO ranking#?. Alcohol is
estimated to be responsible for 71.7% and 37.7% of liver cirrhosis cases among men and women
in Vietnam, respectively!#?,

Hazardous alcohol use is even more prevalent among PWH in Vietnam. A study by Tran
et al. in 2013 reported a prevalence of hazardous drinking of 30% and a prevalence of binge
drinking of 22% among PWH on ART in Vietnam®®’. Patients face multiple cultural and
contextual barriers at different levels to reducing alcohol use'#344, For example, the widespread
availability and affordability of alcohol makes it very easy for them to purchase and consume
alcohol'*3144 Moreover, high social pressure to drink and the connection of drinking with social
support create additional challenges for PWH to reduce alcohol consumption®43,

2.6.2. Mental health and alcohol use among PWH in Vietham

Depression and anxiety symptoms affect a large proportion of PWH in Vietnam4514¢,
Key populations, including PWID and MSM are highly stigmatized in Vietnam?!35138147 and
experiences of stigma and discrimination are closely linked to anxiety and depression
symptoms®, A study among 400 HIV patients in Ho Chi Minh city, Vietnam showed that the
prevalence of depression and anxiety symptoms was 36.5% and 10.5%, respectively'*>. Another
study among HIV-positive PWID in Vietnam found that 44% of participants had severe

depressive symptoms, while 25% had mild to moderate symptoms#¢. Depression has been linked
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to challenges in accessing healthcare services, poor health-related quality of life and increased
mortality among PWH in Vietnam®14814° However, the literature on anxiety disorders among
PWH in Vietnam is scarce. In addition, no research has looked at the longitudinal association
between depression, anxiety and viral load among PWH in general and hazardous drinking PWH
in particular.

Some studies have examined the association between alcohol use and common mental
disorders among PWH in Vietnam, but found inconsistent results. Thai et al. found no significant
association between symptoms of mental disorders and alcohol use among PWH in Vietnam4,
Depression and anxiety symptoms were measured using the Center for Epidemiologic Studies—
Depression scale and Phan Vietnamese Psychiatric Scale-Anxiety subscale, respectively, while
alcohol use was assessed with the AUDIT scale. However, another paper published by Levintow
et al. among PWH in Thai Nguyen reported a protective effect of drinking against depressive
symptoms*®. The paper suggested that these findings may be because the absence of alcohol use
in a context where alcohol is highly normative, is a potential indicator of social separation,
isolation and the lack of social support from friends and family and therefore depression“®.

Given the lack of research on depression and anxiety among PWH who are hazardous
drinkers, studies that evaluate the association between these common mental disorders and viral
load, the potential impact of alcohol reduction interventions on mental health as well the roles
that alcohol use play in these relationships are critically needed. Understanding how the
comorbidities of HIV infection, alcohol use and mental disorders interact to affect PWH’s health
will help maximize the benefits for PWH who have both hazardous drinking and mental

disorders, not only in Vietnam but also around the world.
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CHAPTER 3. THEORETICAL BACKGROUND AND CONCEPTUAL MODEL

In this chapter, | present the theoretical background of my proposed research and the
conceptual model that frames my hypotheses. In the first section, I present the Transactional
Model of Stress and Coping, and discuss how it relates to the association between mental
disorders and viral outcomes. Next, in section 3.2, | introduce the Syndemics Theory and explain
how it informs one of my research questions. In section 3.3, | provide a theoretical background
of CBT and MET, and discuss how these approaches can affect mental health outcomes. Finally,

| present the conceptual model integrating all the theories mentioned above.

3.1. The Transactional Model of Stress and Coping

Research has established a robust association and a bidirectional relationship between
depression, anxiety and stress'®%15!, Stress is an important cause of depression and anxiety, while
depression and anxiety can make one more vulnerable to stress™®*'%2, PWH usually suffer from
stress from numerous sources Individual-level stressors include HIV infection, other health-
related concerns, injection drug use, low socioeconomic status, while discrimination, stigma and
the lack of social support are among the most common environmental level stressors*48,

The Transactional Model of Stress and Coping is a framework that suggests the pathways
from stressors to coping to mental well-being, functional status and health behaviors®2,
According to the framework, developed by Lazarus and Cohen, the experience of stress can have
a negative impact on physical health and functional status through direct physiological impacts

on health or through indirect effects via maladaptive behaviors, such as alcohol drinking or non-
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adherence to treatment®®3. On the first hand, empirical studies have shown that stressors and
negative emotions can lead to physiological changes>*%°, Chronic stress and depression
promote immune dysfunction and worsen the body’s responses to infectious diseases by
increasing peripheral production of proinflammatory cytokines*®. Studies have reported an
association between chronic stress and poorer responses to vaccination, suppression of
lymphocyte production as well as increased susceptibility to infection®*®5’. Among PWH,
psychiatric illnesses can alter the amount and level of activation of lymphocytes, which play a
crucial role in the regulation of HIV infection®®. For example, depression and anxiety are
associated with more rapid decline in CD4 lymphocyte counts, higher activated CD8 lymphocyte
counts, lower natural killer cell activity and higher viral loads among PWH?>":1%8-160_ On the other
hand, stress can lead to maladaptive behaviors such as hazardous alcohol use and non-adherence,
which are also closely linked with poorer physical and mental health. For example, hazardous
alcohol use is significantly associated with increased risk of depression, anxiety, lower CD4
counts and higher viral loads?021:103.106,

Interventions applying the Transactional Model of Stress and Coping have successfully
decreased stress hormones, reduced depression, increased production of T-cells and decreased
HIV viral load'®1-183, Based on this theory, | hypothesize that there is a relationship between
depression, anxiety symptoms and ART adherence and viral suppression, such that hazardous
drinking PWH with symptoms of depression and anxiety are more likely to poor adherence and
less likely to achieve viral suppression. However, due to the differences in characteristics of
anxiety and depression symptoms, and the weak evidence of the association between anxiety and

viral outcomes published in the literature®®®*, | expect differential effects. Specifically, |
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anticipate that compared to anxiety symptoms, depression symptoms will have a stronger

association with HIV outcomes (ART adherence and viral suppression),

3.2. The Syndemics Theory

The syndemic approach to a public health problem explains why certain diseases and
conditions usually co-occur, and to identify the pathways through which they interact to enhance
the negative effects of diseases'®*. This approach in public health was first discussed by Singer in
the context of the Substance abuse, Violence and AIDS (also known as SAVA) epidemics, which
posed critical threats to the lives of PWH in the US!%. According to Singer, there are certain
social, political and environmental factors that facilitate the clustering of two or more diseases'®*.
However, a syndemic is different than the mere co-existence of two or more diseases in the same
patient. The term “syndemic” is defined as a dynamic relationship involving two or more
epidemic diseases or other disorders and the socioenvironmental context that promotes their
interaction!®®, Singer listed three criteria of a syndemic: (1) the clustering of two or more
diseases in a population; (2) the contextual and social factors leading to this clustering and (3)
the adverse effects on health and increased burden of the affected populations due to the
interaction of the social and health conditions'®*. The Syndemics Theory posits that the co-
existence and synergistic interaction of more than one adverse condition in a patient produce
worse health outcomes than if each of the conditions exists separately*541%®. There are a number
of mechanisms through which comorbidities tend to cluster and interact to worsen health
outcomes. Syndemic interactions include alterations of the physical body, alterations of the
emotions, reassortment of genes and interactions of medical treatment®*, First, the co-existence
of two different pathogens can exacerbate the virulence of each other and increase susceptibility

of the host to other infectious agents. In the case of HIV/AIDS, HIV infection significantly
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increases the incidence of genital ulcer disease and gonorrhea due to high levels of
immunosuppression among HIV patients'®’. The combined effects of socioenvironmental and
biological factors can also enhance the contagiousness of diseases and lead to higher health
burden in the population. For example, MSM and PWID living with HIV usually suffer from
stigma and discrimination from the society, which in turn are closely associated with depression,
anxiety and alcohol use disorders*>-47188-170 Indeed, a number of studies have looked at
comorbidities in the context of HIV infection from the syndemic perspective, since PWH usually
suffer from multiple comorbidities such as opportunistic infections due to weakened immune
systems, substance abuse, violence and mental disorders!*4116:117.171-174 ‘One of the aims of this
proposed research is to look at the potential synergetic impact of depression, anxiety symptoms
and alcohol dependence on HIV outcomes of ART clients. The Syndemics Theory informs the
hypothesis that alcohol dependence interacts with depression, anxiety symptoms to worsen ART

adherence viral load outcomes, possibly through both biological and biosocial mechanisms.

3.3. Theoretical foundations of Cognitive Behavioral Therapy and Motivational
Enhancement Therapy

CBT originated from the first behavioral models developed by Ellis and Beck in the
1960s and 1970s'7>17®_ Ellis’ rational emotive behavior therapy, which challenged patients’
thoughts and guided them towards more rational thinking was the first type of cognitive-based
psychotherapy’®. In 1976, Beck developed cognitive therapy, which emphasized the central role
of cognitive processes in treating emotional disorders'’®. Cognitive Theory is the theoretical
background underlying CBT. According to Cognitive Theory, psychological disturbances are
considered maladaptive schematic representations of oneself and the world around him or her®’.
These psychological states stem from biases in the information-processing system that lead to

maladaptive thoughts, behaviors and physiological responses!’”. In order to help patients recover
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from psychopathological states, the correction of these biased cognitive process specific to the
disorders being treated is required. A critical component of cognitive therapy is therefore training
patients to identify and modify their cognitive errors. More recently, CBT has been widely

178 and has been effective across a diverse

applied to alcohol and other substance use disorders
sample of participants and disorders. A meta-analysis examining 53 randomized controlled CBT
trials for people who had alcohol or drug use disorders reported a significant pooled effect of
treatment on alcohol and drug use, with strongest effects of CBT among marijuana users'’®.
MET was first developed in 1989 to be used in a multisite clinical trial in the US
designed to test a priori client treatment matching hypotheses'®. MET was based on MI - a
client-centered counseling style aiming to change behaviors®! by strengthening a person’s own
motivation, readiness and commitment to change®®. M1 was first developed during William
Miller’s work focusing on behavioral therapies for patients with problem drinking®2. There are
four processes involved with MI: engaging, focusing, evoking and planning*'®. Engaging starts
when a client and his provider connect and form a working relationship. The second process,
focusing, takes place when both parties decide on the direction of their conversation about
change. Evoking, which is the main component of motivational interview, brings out clients’
readiness to change through various techniques. Finally, planning is a phase during which the
commitment to change and specific plan of action is developed for clients. Cognitive dissonance
theory (CDT) and Self-perception theory (SPT) have been proposed as the underpinnings of
motivational interviewing'®. According to CDT, which was originally formulated by Festinger
in 1957, the presence of dissonance, or the inconsistency among different cognitions, could lead
to a state of tension or discomfort and motivate individuals to change their cognitions to make

them consistent'®. Therapists have used Ml to arouse a dissonant state in clients and channeled
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their motivation to minimize that state into behavioral changes*®

. The principles and techniques
of M1 are also grounded in self-perception theory, which was developed by Bem in 1967 as an
alternative to CDT. SPT proposes that people who are ambivalent about an issue determine what
they believe by listening to themselves'®187, Therefore, clients in MI therapy begin to convince
themselves of the need to change after attending to their own verbal behavior regarding behavior
changes'®. Recently, Miller proposed a new theoretical framework for MI that consists of a
relational and a technical component!®®, The relational component hypothesizes that the
relationship between client-counselor and the therapeutic skill of empathetic understanding are
critical to the positive behavioral changes in clients. The technical component, emphasizes the
role of techniques and proficiencies in delivering Ml to clients. This new theoretical framework
proposes a direct effect of these two components on behavioral change outcomes as well as the
mediating role of change talk, which is clients’ motivation and commitment to change®®®. Apart
from problem drinking, MI has had positive outcomes among clients with depression and
anxiety'®1%!, For example, a qualitative study looking at clients’ experiences of MI for
generalized anxiety disorder reported an increase in motivation for treatment and change among
clients'®*. Another cluster randomized trial found that Ml significantly improved depressive
symptoms among patients with newly diagnosed major depressive disorder'®.

The parent study used CBT and MET to reduce alcohol use; however, the theoretical

backgrounds of these approaches suggest that the readiness to change and coping skills can

potentially be helpful in dealing with depression and anxiety.

3.4. Conceptual model, aims and hypotheses

A conceptual model drawing from all the theories and literature background discussed

earlier is presented in Figure 3.1. It incorporates the relationships between stressors of PWH,
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alcohol use, mental, physical health and CBT/MET interventions. Individual and interpersonal
factors such as HIV infection, low socioeconomic status, injection drug use, stigma and lack of
social support make PWH more susceptible to alcohol use, depression and anxiety. Alcohol use,
depression and anxiety symptoms in turn affect the likelihood of ART adherence and viral
suppression. Alcohol use, depression and anxiety symptoms are also closely linked and can
interact to exacerbate negative outcomes for PWH. CBT and MET interventions in this study
focused on alcohol use among PWH through changing coping skills and readiness to change.
They can potentially produce positive impacts on depression and anxiety symptoms either

directly or indirectly through reducing alcohol use.
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Figure 3.1. Conceptual model
This proposed study has three aims, with each aim answering unique research questions
and testing different hypotheses. Depression and anxiety symptoms are two separate constructs
in the analyses. Aim 1 is to evaluate the longitudinal association between mental health
symptoms (depression and anxiety symptoms) and two HIV outcomes (viral suppression and
complete ART adherence) among ART clients with hazardous alcohol use. Sub-aim 1 is to
determine whether alcohol dependence modifies the longitudinal association between depression,

anxiety symptoms and these HIV outcomes. Aim 2 is to describe the changes in depression and
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anxiety symptoms of ART clients who are hazardous drinkers in the parent trial over time, and
assess the impact of two evidence-based alcohol-reduction interventions on depression and
anxiety symptoms, comparing the effects of the two interventions to each other and to the SOC
group. Aim 3 is to examine the mediating role of alcohol use in the pathway from the two
alcohol-reduction interventions to depression and anxiety symptoms of participants. The

mapping of three aims and underlying theories are shown in Figure 3.2.

Alcohol
Aim 3 Sub-aim 1
v
i i Viral
Intervention Depression symptoms > |
Aim 2 Anxiety symptoms Aim1 | SUPPression
ART adherence

Transactional Model of Stress and Coping
Syndemics Theory

——— Theories underlying CBT and MET (Cognitive Theory, Cognitive Dissonance Theory
and Self-perception Theory)

Figure 3.2. Mapping of proposed aims and underlying theories
3.4.1. Aim 1 and Sub-aim 1
Aim 1 of this study is to evaluate the longitudinal association between depression,
anxiety symptoms and two HIV outcomes (viral suppression and complete ART adherence),
controlling for intervention exposure among ART clients who are hazardous drinkers.
Transactional Model of Stress and Coping explains the close link between mental health and

physical health outcomes. Therefore, | hypothesize that more severe depression and anxiety
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symptoms at one time point will be associated with lower likelihood of viral suppression and
ART adherence at the subsequent time point, after controlling for intervention exposure.

Sub-aim 1 evaluates whether alcohol dependence modifies the longitudinal association
between depression, anxiety symptoms and these HIV outcomes. Guided by the Syndemics
Theory, | hypothesize that the association between depression, anxiety symptoms and viral
suppression and ART adherence will be stronger among ART clients with alcohol dependence,
compared to those without.
3.4.2. Aim2

Aim 2 describes the changes in depression and anxiety symptoms of ART clients who are
hazardous drinkers in the parent trial over time, and assesses the impact of two evidence-based
alcohol-reduction interventions on depression and anxiety symptoms at 3, 6, and 12 months post-
intervention, comparing the effects of the two interventions to each other and to the standard of
care (SOC) group. I hypothesize that ART clients randomized to both the Col and BI groups will
have significantly fewer depressive and anxiety symptoms at all follow-up time points, compared
to those in the control group. Since the contents of Bl are also drawn from CBT and MET, |
expect that there will be no significant differences in effects on depressive and anxiety symptoms
between two groups.
3.4.3. Aim3

Aim 3 evaluates whether alcohol use is a mediator in the pathway from the interventions
to depression and anxiety symptoms. Based on Cognitive Theory, CDT and SPT, Col and Bl are
expected to reduce alcohol use among participants in the parent study. Given the association
between alcohol use and depression and anxiety'®2, | hypothesize that participants randomized

to either the Col or BI will over time have significantly lower levels alcohol use at follow-up
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time points, compared to the control group; and lower levels of alcohol use in turn are associated
with fewer in depressive and anxiety symptoms among participants at subsequent time points. |
expect that alcohol use will be a mediator in both the pathway from the interventions to
depression symptoms and from the interventions to anxiety symptoms, given the equally strong
evidence of the association between alcohol use and both depression and anxiety&2L,

The analyses in Aim 3 also enable me to determine if there is a significant direct effect of
the interventions on depression and anxiety symptoms, after controlling for the effects through
alcohol reduction. CBT helps clients identify negative, biased thoughts, modify these cognitive
errors and develop alternative coping skills. MET supports self-efficacy and optimism for clients,
strengthening their own motivation while expressing empathy for clients’ problems. The skills
and cognitive changes acquired through CBT and MET framed for alcohol reduction could also
be applied to addressing depression and anxiety. Therefore, | hypothesize that alcohol reduction
interventions using CBT and MET also have a direct effect on depression and anxiety symptoms
at 12 months, after controlling for alcohol use change.

In conclusion, the Transactional Model of Stress and Coping and the Syndemics Theory
inform Aim 1 and Sub-aim 1, while the theoretical underpinnings of CBT and MET inform Aim

2 and Aim 3 of my proposed research.
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CHAPTER 4. METHODS

4.1. The parent study

This proposed research is a secondary data analysis of the parent study —a NIDA R01,
Reducing Hazardous Alcohol Use & HIV Viral Load: A Randomized Controlled Trial (RCT) in
Antiretroviral Treatment (ART) Clinics in Vietnam [REDART] (PI: Vivian Go PhD:
1R01DA037440-01). This study is a three-arm RCT among hazardous and heavy drinking HIV-
infected ART clinic patients in Thai Nguyen, Vietnam. The main goal of the study is to
understand the relative effectiveness of two interventions in improving both alcohol- and HIV-
related outcomes in resource-limited settings. The three arms are a Col group, a Bl group and a
standard of care group. Participants randomized to the standard of care arm received only
referrals to alcohol treatment and infectious diseases treatment, as recommended by the Ministry
of Health in Vietnam.

The two interventions, which draw from CBT and MET, are compared against each other
and compared with the standard of care arm.
4.1.1. Intervention setting

The parent study was implemented in Thai Nguyen, a mountainous, multi-ethnic
province located in Northeast Vietnam. The map of Thai Nguyen is shown in Figure 4.1. Thai
Nguyen is ranked as the third largest province in the North of Vietnam. It has a population of
1,255,100 people as of 2017, two thirds of whom live in rural areas. The HIV epidemic in Thai
Nguyen is primarily driven by injection drug use, with an HIV prevalence among PWID of
31.2%%. In 2016, there were 3362 HIV-infected adults and 125 children in HIV care in Thai

Nguyen'®,
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Figure 4.1. Map of Thai Nguyen province

(Source: investinvietham.vn)
4.1.2. Study design

The purpose of REDART was to compare the effects of the Brief Intervention to a
Combined Intervention both against each other and compared with a standard of care arm. Four
hundred and forty-one HIV clinic patients with hazardous drinking in Thai Nguyen Province
ART clinics were randomized to receive Bl (2 face-to-face sessions and 2 booster phone sessions
total), Col (6 face-to-face sessions and 3 optional group sessions), or a standard of care arm. All
participants were recruited from 7 outpatient ART clinics in Thai Nguyen with the highest
numbers of ART clients, including 6 community clinics and 1 hospital clinic. Each participant
had 3, 6 and 12-month follow-up assessments. Data collection was completed in June 2018.

Figure 4.2 shows the design of the parent study.
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Figure 4.2. Study design of REDART

4.1.3. Description of the interventions and study arms
4.1.3.1. The Combined Intervention

Col comprised a total of 6 individual face-to-face sessions and 3 optional group sessions
for each participant assigned to this arm, with individual sessions occurring approximately 1
week apart. The Col combined aspects from both MET and CBT. It used a client-centered,
motivational interviewing approach and focused on developing positive thoughts and skill-
building for alcohol use behavior change, including drinking refusal skills, skills to cope with
and manage cravings and triggers. Counselors also reviewed drinking patterns and harmful
effects of drinking with patients.

The rationale for combining MET and CBT intervention programs into one overall
intervention was based on the study team’s formative research results, which indicated that using
MET and CBT separately, as they are used in the US, would not be culturally appropriate in the

Vietnamese context. Therefore, investigators culturally adapted components of MET and CBT
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into this combined intervention to be more applicable to alcohol use behaviors in the Vietnamese
context.

There was a 12-week window after each participant’s randomization into the study for
the participant to complete their intervention sessions. Additionally, there were three optional
group sessions that participants assigned to the combined intervention arm could choose to
attend any time after they enrolled into the study. The group sessions were informal and could
take place anytime within the duration of the study.
4.1.3.2. The Brief Intervention

Bl combined elements from both CBT and MET, but condensed them into a 1- or 2-
session format!, This intervention comprised 2 individual face-to-face sessions and 2 individual
booster phone sessions for each participant assigned to this arm. The face-to-face sessions
occurred approximately 1 month apart, and a phone session occurred 2-3 weeks after each face-
to-face session. Contents of Bl sessions also included review of drinking patterns, harmful
effects of drinking, and alcohol use behavior change strategies. There was a 12-week window
after randomization into the study for the participant to complete their intervention sessions. The
cultural adaption of the interventions has been described in detail previously®.
4.1.3.3. Standard of care arm

Participants randomized to the standard of care arm received only referrals to alcohol
treatment and infectious diseases treatment.

A summary of the study arms is shown in Table 4.1.
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Table 4.1. Summary of standard of care and intervention arms

Standard of Combined Brief
care Intervention Intervention
Standard of Care Services
Harm reduction services X X X
ART at any CD4 count X X X
Referrals for substance use X X X
Referrals for diagnosis and treatment of X X X
Hepatitis B, C, sexually transmitted
infections and Tuberculosis
Face-to-face counseling sessions 6 sessions 2 sessions
Phone sessions 2 sessions
Group sessions (optional, up to 3) X

4.1.3.4. Training of counselors

Core research staff and study investigators identified potential counselors in Thai Nguyen
and provided them with training on HIV, addiction, alcohol use and counseling skills. Potential
counselors were assigned to one of the two interventions (Bl vs. Col) and received additional
intensive training specific to the assigned intervention.
4.1.4. Participant recruitment and inclusion criteria

Participants were recruited from 7 outpatient clinics in Thai Nguyen. Recruitment was
completed in one clinic before moving to the next clinic. Patients who were 18 years and older at
each clinic were given information about the project by study or clinic staff and those interested
were invited for baseline written informed consent and screening at the baseline visit to
determine eligibility. The WHO AUDIT-C survey was included in the screening survey to assess
each participant’s eligibility for the RCT. Clients with an AUDIT-C score > 4 for men and > 3

for women were considered to have hazardous alcohol use.
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Inclusion criteria for participation in the RCT were:

1) a current client on ART at the clinic;

2) an AUDIT-C score > 4 for men; AUDIT-C score > 3 for women (hazardous alcohol

use);

3) 18 years of age or older;

4) plan to reside in Thai Nguyen for the next 24 months.

Exclusion criteria for participants were:

1) inability to provide informed consent due to cognitive impairment or having

threatening behavior (study staff assessed sobriety);

2) unwilling to provide locator information;

3) unwilling to provide informed consent;

4) currently participating in other HIV, drug use or alcohol program, study, or

intervention

Study interviewers introduced the project to each client and, among all those who were
interested and were 18 years of age or older, interviewers administered the baseline written
informed consent to participate in the baseline questionnaire and conducted the baseline survey
among those who consent. The baseline survey was administered to all individuals screened,
regardless of eligibility.

For eligible participants only, an enroliment eligibility checklist was used to confirm
eligibility. Enrollment written informed consent was also conducted with eligible participants,
during which interviewers described the RCT study objectives, procedures, risks and benefits to
the eligible participants, and answered any questions. Locator information from the enrolled

participant and baseline laboratory specimens from the enrolled participant were collected. Apart
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from the baseline survey, enrolled participants also completed the MINI and Timeline
FollowBack questionnaire (TLFB), to assess detailed alcohol use in the previous 30 days.

A randomization schedule was generated prior to the first enrollment, using permuted-
block randomization with block size of 3, with study arms randomized at a 1:1:1 ratio.

In the end, 441 participants were enrolled in the RCT. 146 participants were randomly
assigned to the Bl arm, 148 randomly assigned to the Col arm and 147 randomly assigned to the
SOC arm.

4.1.5. Data collection
4.1.5.1. Quantitative assessments

Quantitative assessments occurred at baseline, 3, 6, and 12 months for all participants
enrolled in the RCT. All patient questionnaires were administered through face-to-face
interviews in a private room at the project facility with trained interviewers. Trained interviewers
who were not ART clinic staff administered the questionnaires using computer assisted personal
interviewing via tablets. The TLFB alcohol data, however, was recorded on paper then entered
manually into a database.
4.1.5.2. Laboratory assessments

Blood samples were collected at baseline, 3, 6 and 12 months for all participants by a
trained phlebotomist. At baseline, blood specimens tested for HIV viral load, CD4 level,
Hepatitis B (HBV), and Hepatitis C (HCV). At follow-up, HIV viral load was assessed at all
visits, and CD4 level was assessed at 12 months only (using the same procedures as at baseline).
4.1.5.3. Allowable visit windows and missed visits

The visit window for a follow-up visit date was defined around the target day on which a

visit should ideally occur. The allowable visit window is an extension of the target window and
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is the timeframe within which each visit must take place. Late visits within 61-63 days
(depending on the follow-up time) of the target day, and early visits within 2 weeks of the target
day for the 3 months follow-up and within 4 weeks of target day for the 6 and 12 month follow-
up were allowed. Visits that occur outside the allowable visit window are considered “missed.”
4.1.6. Ethics

The study was reviewed and approved by the UNC IRB and the local IRB at the Thai
Nguyen Center for Preventive Medicine.

All participants received an identification number and only the consent form, tracker
form, and tracker computer linked the participant’s name to the identification number.
Identifiable information of participants was removed from the datasets used for this secondary
analysis. Therefore, the risk of confidentiality breach is expected to be negligible in this

proposed research.

4.2. Dissertation research

4.2.1. Aims and hypotheses
The aims of this proposed research and hypotheses are presented below:

Aim 1: Evaluate the longitudinal association between mental health symptoms (depression and
anxiety symptoms) and two HIV outcomes (viral suppression and complete ART adherence)
among ART clients with hazardous alcohol use in Vietnam
e Hypothesis 1: Having more depression or anxiety symptoms is associated with a lower
probability of viral suppression and complete ART adherence among hazardous drinking
ART clients.
Sub-aim 1: Determine whether alcohol dependence modifies the longitudinal association

between depression, anxiety symptoms and these HIV outcomes
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e Hypothesis 2: The associations between depression, anxiety symptoms and lower
probability of viral suppression are stronger among participants with alcohol dependence,
compared to those without.

Aim 2: Describe the changes in depression and anxiety symptoms of ART clients who are
hazardous drinkers in the parent trial over time, and assess the impact of two evidence-based
alcohol-reduction interventions on depression and anxiety symptoms at 3, 6, and 12 months post-
intervention, comparing the effects of the two interventions to each other and to the standard of
care (SOC) group

e Hypothesis 3: Hazardous drinking ART clients randomized to the Bl and Col arms will
have fewer depression and anxiety symptoms at follow-up time points, compared to
participants randomized to the SOC arm.

e Hypothesis 4: There are no significant differences in depression and anxiety symptoms
among participants randomized to the Bl arm and participants randomized to the Col
arm.

Aim 3: Examine the mediating role of alcohol use in the pathway from the two alcohol-reduction
interventions to depression and anxiety symptoms of participants at the last follow-up visit

e Hypothesis 5: Hazardous drinking ART clients randomized to the Bl and Col arms have
lower levels of alcohol use at the follow-up visits, compared to participants randomized
to the SOC arm. Participants with lower levels of alcohol use at these time points, in turn

have fewer depression and anxiety symptoms at 12 months.
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4.2.2. Measures
4.2.3.1. Depression and anxiety symptoms

Depression and anxiety symptoms were measured for all participants enrolled in the RCT
at baseline, 3, 6 and 12-month follow-up visits.

Depression symptoms were assessed with the Patient Health Questionnaire-9 (PHQ-9)
and anxiety symptoms were assessed with the Generalized Anxiety Disorder-7 (GAD-7) scale.
The PHQ-9 is a well validated scale used widely to evaluate depression and depression
symptoms among various populations in Vietnam, including PWH?41941%_ The GAD-7 has also
been validated among PWH, and has been used in Vietnamese populations to measure anxiety®’-
200 The PHQ-9 consists of 9 items and the GAD-7 consists of 7 items. Each item is rated on the
frequency of the symptoms in the last 2 weeks, with the following answer choices: “Not at all” (0
days), “Several days” (1-7 days), “More than half of the days” (8-10 days) and “Nearly every
day” (11-14 days). These options correspond to a score of 0, 1, 2 and 3, respectively. The PHQ-9
score ranges from 0 to 27 (with higher scores indicating higher levels of depression), and the
GAD-7 score ranged from 0 to 21 (with higher scores indicating higher levels of anxiety).
Participants scoring 4 points or less on the PHQ-9 are considered not to have depression
symptoms. A score of 5-9, 10-14, 15-19, and 20 or more in the PHQ-9 indicates mild, moderate,
moderately severe and severe depression symptoms, respectively?°:292, Similarly, for the GAD-
7, ranges of 5-9, 10-14 and 15-21 are interpreted as mild, moderate and severe anxiety
symptoms?®, Since classifying continuous data into binary data can result in a loss of power and
binary data are less sensitive to change?®*, the original continuous scores of depression and
anxiety symptoms were used in this dissertation research.

4.2.3.2. Alcohol use
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Alcohol use was measured with the MINI and TLFB questionnaire at baseline, 3, 6 and
12 month follow-up visits.

The MINI is a structured diagnostic psychiatric interview for DSM-IV and International
Classification of Diseases, 10" revision (ICD-10) disorders developed by Sheehan et al?®®. This
questionnaire has 12 alcohol use-related questions and answering Yes to 3 or more indicates
alcohol dependence.

The TLFB questionnaire has also demonstrated high levels of validity and reliability to
measure alcohol consumption across different cultures®®2%’, Daily alcohol consumption is
recorded as number of standard drinks. Percentage of abstinent days (out of the last 30 days) is
calculated at each visit. Alcohol dependence determined with the MINI scale will be used as the
moderator in Sub-aim 1, while percentage of abstinent days (the primary outcome of the alcohol
use in the parent study) will be used as the mediator in Aim 3.
4.2.3.3. HIV viral load and ART adherence

HIV-1 ribonucleic acid (RNA) levels were performed on whole blood samples collected
at baseline, 3, 6, and 12 months by using the in vitro nucleic acid amplification test (COBAS®
AmpliPrep/COBAS® TagMan® HIV-1 Test), by Roche Molecular Systems, for the quantitation
of Human Immunodeficiency Virus Type 1 (HIV-1) RNA in human plasma. Viral suppression is
defined as having less than 20 copies/ml. Complete ART adherence (self-reported) is defined as
no missed pills in the past 3 months. Both HIV viral load and self-reported adherence were

measured at baseline, 3, 6 and 12-month follow-ups.
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Table 4.2. Summary of key measures

Measure Rolein Aim  Role in Aim Measurement Type Time of
1 2 and Aim 3 tool assessment
Depression Predictor Outcome PHQ-9 Count All time
symptoms points*
Anxiety Predictor Outcome GAD-7 Count All time
symptoms points
Intervention Confounder Predictor Assigned at Categorical All time
exposure baseline points
Alcohol use Moderator/ Mediator MINI Binary All time
Potential TLFB Continuous points
confounder All time
points
All time
points
Complete ART Outcome N/AY Questionnaire  Binary All time
adherence points
Viral Outcome N/AY Copies of Binary All time
suppression HIV-RNA/mI points
in blood
sample
Age Potential Potential Questionnaire  Continuous Baseline only
confounder confounder
Marital status Potential Potential Questionnaire  Categorical Baseline only
confounder confounder
Employment Potential Potential Questionnaire  Categorical Baseline only
confounder confounder
Education Potential Potential Questionnaire  Categorical Baseline only
confounder confounder
Gender Potential Potential Questionnaire  Binary Baseline only
confounder confounder
Non-injection Potential Potential Questionnaire  Binary Baseline only
drug use (inthe  confounder confounder
last 3 months)
History of Potential Potential Questionnaire  Binary Baseline only
injection drug confounder confounder
use
HIV stigma Potential Potential Questionnaire  Binary Baseline only
confounder confounder
Social support Potential Potential Questionnaire  Categorical Baseline only
confounder confounder
Intimate partner  Potential Potential Questionnaire  Binary Baseline only
violence confounder confounder

(*) Baseline, 3, 6 and 12 follow-up visits

(¥) Not applicable
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4.2.3.4. Other covariates

Demographic characteristics of participants such as age, education, income, gender, and
employment status, as well as drug use, social support, HIV stigma and intimate partner violence
were assessed at baseline.

Table 4.2 shows a summary of key measures and time points when they were assessed.
4.2.3. Sample size and power

To calculate power, | chose the hypothesis of the effects of the interventions on
depression and anxiety symptoms in Aim 2, since this is the central research question of this
study. A meaningful effect size of 0.15 was chosen, as recommended for power analyses in
behavioral sciences?®®. Based on results of correlations between repeated measures of anxiety
and depression in the literature, | chose a value of 0.7 for such correlations in my study?®. Using
the GLIMMPSE software?', | calculated the sample size needed to detect a standardized effect
size of 0.15, assuming a correlation between repeated measures of depression and anxiety of 0.7,
a 20% attrition rate and a type I error 0=0.05. Based on these assumptions, the sample size
needed to have an 80% power to detect such an effect size is 413 (or 138 people per group),
which is smaller than the total sample size of the parent study. Based on preliminary data
analysis, the real attrition rate in REDART was also much smaller, with the percentages of a
missed visit ranging from 7-11%, depending on specific follow-up visit.
4.2.4. Analysis plan
4.2.5.1. Aim 1 and Sub-aim 1

Aim 1 evaluates the longitudinal association between mental health symptoms

(depression and anxiety symptoms) and two HIV outcomes (viral suppression and complete ART
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adherence) among ART clients with hazardous alcohol use. Statistical analyses for Aim 1 and
Sub-aim 1 were done using SAS 9.4.

Means (Standard deviations (SD)) of continuous variables and proportions of categorical
variables were reported. Generalized estimating equations (GEE) models were used to estimate
the time-lagged associations between depression, anxiety symptoms and two HIV outcomes:
viral suppression and complete ART adherence. | conducted lagged analyses of the association
between mental health symptoms at a given visit and HIV outcomes at the following visit. In this
paper, time refers to the time of outcome assessment, which included: 3-month, 6-month or 12-
month follow-up visits. | estimated risk ratios (RR) of viral suppression and ART adherence
associated with a 5-unit change in scores of depression and anxiety symptoms, as other studies
have?'1212_ Since depression and anxiety symptoms were highly correlated in this sample, for
each outcome, separate models with the same set of covariates were run for depression or anxiety
symptoms as the main predictor. Since HIV outcomes in the sample were very common, the
associations were explored using Poisson regression with robust variance estimation to avoid
biases associated with inflated odds ratios?'®. Exchangeable covariance matrix between repeated
measures was selected because it did not have convergence issues and had the smallest Quasi-
likelihood Information Criterion (QIC)?4.

| assessed whether alcohol use modified the associations between mental health
symptoms and HIV outcomes by adding interaction terms (e.g., depression symptoms x alcohol
dependence) to the model. Similarly, the interactions between assessment time point and mental
health symptoms were tested (e.g., depression symptoms x 3-month visit). Since the longitudinal
effects of mental health symptoms on viral suppression may vary by baseline viral suppression,

baseline viral suppression was also examined as a potential effect modifier. Interactions with
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product terms not significantly different than 0 (at p<0.05 using the Wald test) were not included
in the multivariable regression models. Significant modification effects were further explored by
probing the associations of interest within stratum of the effect modifiers (controlling for
confounders). Only covariates associated with the outcome at p<0.1 in the univariable models
and meaningfully changed the main estimates of association (by more than 10%) were included
in the final models 2'°2%8, Intervention exposure and time were kept in multivariable models
regardless of statistical significance and meaningful change of the main estimates. Multiple
imputation was used to accommodate missingness of depression, anxiety symptoms, viral
suppression and adherence data at follow-ups?"28,

4.2.5.2. Aim 2

Aim 2 describes the changes in depression and anxiety symptoms of ART clients who are
hazardous drinkers in the parent trial over time, and assesses the impact of two evidence-based
alcohol-reduction interventions on depression and anxiety symptoms among ART clients who
are hazardous drinkers over time, comparing the effects of the two interventions to each other
and to the control group. Statistical analyses for Aim 2 was done with SAS 9.4.

Means (standard deviations (SD)) of continuous variables and proportions of categorical
variables at baseline, stratified by intervention arms, were reported. Descriptive data of absolute
differences between scores of depression and anxiety symptoms at baseline and follow-up visits
were presented, and percentage changes from baseline are calculated as the ratio of these
differences over the baseline scores. GEE models with an unstructured covariance matrix were
used to analyze intervention impacts on continuous scores of depression and anxiety over time,
with baseline scores included as covariates. Time of assessment and intervention condition were

included in the models as dummy coded variables. Interactions between time (follow-up visit)
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and intervention condition were included to determine whether the association between
intervention condition and the outcome varied over time. Based on the literature, baseline
depression and anxiety symptoms, age, gender, education and employment were added to the
final models to control for potential confounders 219223, Changes in depression and anxiety
symptoms by intervention group as well as differences between the means of depression/anxiety
symptoms between intervention groups at each follow-up visit were presented. Corresponding

95% confidence intervals (Cls) and p-values of inferential statistics were calculated.

| used multiple imputations to deal with missingness on depression and anxiety
symptoms at follow-up; twenty imputed datasets were created, and pooled estimates were

calculated using the MI and MIANALY ZE procedures in SAS.

4.2.5.3. Aim 3

Aim 3 examines the mediating role of alcohol use in the pathway from the two alcohol-
reduction interventions to depression and anxiety symptoms of participants at the last follow-up
visit. Longitudinal structural equations models (SEM) were used for the analysis of the
mediating role of alcohol use in the association between the intervention and depression/anxiety
symptoms, since this technique allows for the assessment of different prospective pathways from
the exposure variable to the mediator to the outcomes 22,

Two separate models were run for each of the main outcomes, depression and anxiety
symptoms. Coefficients of each of the following pathways were estimated: from the
interventions to alcohol use, measured as percentage of days abstinent from alcohol in the last 30
days (a paths); from percentage of days abstinent from alcohol in the last 30 days to depression
and anxiety symptoms (b paths) and from the interventions to depression and anxiety symptoms

(¢’ paths). | followed the recommendations of Goldsmith et al. for analyzing the mediation of
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treatment effects using SEMs 22°, Even though lagged models can better ensure the chronological
order between the mediator and outcome, models with contemporaneous paths may be more
appropriate in some cases ?2°. For example, if the time between the end of the intervention and
the first assessment post-intervention is long enough for both the mediator and outcome to
change, the potential effects of the mediator on the outcome could have already been observed at
this assessment. Therefore, | estimated two different model specifications, one with lagged b-
paths (alcohol use at one time point predicting mental health symptoms at the next time point),
and one with contemporaneous b paths (alcohol use predicting mental health symptoms at the
same time point) (Figure 4.3). The indirect effect via alcohol use was estimated as the product of
a paths and b paths for the outcomes. In this study, indirect pathways from the interventions to
the outcomes of depression and anxiety symptoms at 12 months (via alcohol use) included all
pathways that went through at least one measure of alcohol use. All other pathways from the
interventions to depression and anxiety symptoms at 12 months that only went through previous
measures of depression and anxiety symptoms and did not go through any alcohol use measures
were considered direct pathways. The total indirect effects and direct effects were calculated for
the outcomes at 12 months by summing all corresponding effects at 12 months. Standard errors
and 95% confidence intervals (CI) of indirect effects were calculated using the bootstrap
procedure (n=5,000)?%%. At 12 months, the total indirect effect via alcohol use was considered
significant (i.e., mediation by alcohol use was present) if the 95%CI of the total indirect effect

did not include 0.
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Model with lagged paths Model with contemporaneous paths

Figure 4.3: Longitudinal SEM models examining mediation through alcohol use

Note: Col: Combined Intervention; BI: Brief Intervention; M: Mediator (alcohol use); Y: Outcome (depression or anxiety
symptoms)

| first started with basic models having first-level autoregression paths (AR(1)) (measures
of alcohol use and mental health symptoms were regressed on immediately preceding measures
only) and no equality constraints (which meant the unstandardized estimates for two parameters
of two different paths were not set to be equal). Level-two and level-three autoregression paths
(AR(2) and AR(3), i.e., measures of alcohol use and mental health symptoms were regressed on
previous two and three values) were then added if they led to significant improvement in model
fit. Finally, to make the models more parsimonious, equality constraints of autoregression and b
paths were tested and retained if models did not fit significantly worse. Based on the literature,
age, gender, non-injection and injection drug use at baseline were chosen a priori and examined
as potential confounders?2”-23, Finally, gender was added as a covariate in all models, since it
was the only variable significantly correlated with both the mediators and outcomes at p<0.05.
To further control for unmeasured confounders, AR pathways between measurements of the
mediators and outcomes at different time points were included in all models. Moreover, alcohol
use and depression/anxiety symptoms assessed at the same time point were allowed to covary, if

a contemporaneous path did not already exist between them at that time point®%®,

47



Comparative Fit Index (CFI) and Tucker—Lewis index (TLI) of 0.95 or greater and Root
Mean Square Error of Approximation (RMSEA) of less than 0.06 were indicators of good model
fit>3*. Even though I reported the chi-square index, it was not used as a fit criterion due to its
tendency to reject models with large sample size 2°. Models with a smaller Bayesian
Information Criterion (BIC) and Akaike’s Information Criterion (AIC) were preferred, and a
difference in BIC and AIC of 2 or more points was indicative of significant better fit?>2%, To
compare nested models and test equality constraint assumptions, the Likelihood ratio test and
corresponding p-values were used 2%’. All reported path coefficients, total overall effect, direct
effect and indirect effect coefficients were unstandardized.

Descriptive and correlational statistical analyses were conducted using SAS 9.4. All SEM
models were fitted with Mplus 8 using full information maximum likelihood (FIML). FIML also

handled missing data, assuming data was missing at random, as recommended by Enders et al?%,
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CHAPTER 5. THE LONGITUDINAL ASSOCIATION BETWEEN DEPRESSION,
ANXIETY SYMPTOMS AND HIV OUTCOMES, AND THE MODIFYING EFFECT OF
ALCOHOL DEPENDENCE AMONG ART CLIENTS WITH HAZARDOUS ALCOHOL

USE IN VIETNAM

5.1. Introduction

People with HIV (PWH) are disproportionately affected by depression and anxiety
disorders®®. Indeed, PWH are 1.6 to 4 times more likely to be diagnosed with depression and
anxiety disorders than HIV-negative individuals?3%-*3. For example, a global systematic review
reported a prevalence of depression among PWH ranging from 15% to 44%, depending on the
region?3%240_ The presence of anxiety or depression symptoms among PWH has numerous
implications for HIV outcomes. The Transactional Model of Stress and Coping suggests that the
experience of stress can have a negative impact on physical health and functional status through
direct physiological impacts on health or through indirect effects via maladaptive behaviors, such
as non-adherence to medications?*!. Depression and anxiety symptoms among PWH are
associated with poor viral load outcomes®?>8%8183 and [ower odds of achieving antiretroviral
therapy (ART) adherence®’*"2, PWH with depression and anxiety symptoms generally have
faster progression to AIDS and higher mortality rates’®79:242-244,

Hazardous drinking is defined as the quantity and pattern of alcohol consumption that
increases adverse health outcomes, while alcohol dependence - a higher level of alcohol use
disorder — is defined as a strong desire to consume alcohol, difficulties in controlling its use, and
persistent use despite harmful consequences™®®®. An estimated 25% to 50% of PWH are
hazardous drinkers'*%%% and about 10.6% of PWH had both depression symptoms and harmful

levels of alcohol use??. PWH with hazardous alcohol use are even more vulnerable to mental
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disorders than PWH without drinking issues'%®

, and they may have unique challenges that make
abstinence difficult. For example, a study among PWH in Vietnam showed that participants were
particularly susceptible to alcohol abstinence stigma, which was also associated with higher

levels of alcohol use?*°

. Therefore, it is essential to understand how depression and anxiety
symptoms affect viral suppression and ART adherence among PWH with hazardous alcohol use.
However, there is a dearth of research on the associations between depression, anxiety and HIV
outcomes among this subgroup of PWH.

According to the Syndemics Theory, the co-existence and synergistic interaction of more
than one adverse condition in a patient can produce worse health outcomes than each condition
independently*841%, While mental health symptoms are independently associated with poorer
HIV outcomes, alcohol use can also accelerate HIV progression through a number of
mechanisms. High levels of alcohol use do not only negatively impact ART adherence and
response to medication but can also lead to compromised liver function and liver
diseases!01:103.113.232.246-249 Therefore, mental health symptoms and high levels of alcohol use can
substantially increase the risk of treatment failure among PWH?. The interrelationship between
these comorbidities and HIV outcomes among PWH remains largely unknown. The
understanding of how these comorbidities interact will shed light on the need for a more holistic
approach to addressing psychological and substance use comorbidities for PWH.

In Vietnam, alcohol is accessible and affordable, and excessive alcohol consumption is
common during social and business gatherings 4143, A study among 1016 PWH in Vietnam
found that 30.1% of PWH had hazardous alcohol use'®’. Vietnamese PWH are also commonly

affected by mental health disorders such as depression and anxiety'#>14¢, Using data from a

randomized controlled trial of two alcohol reduction interventions among PWH with hazardous
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alcohol use in Vietnam, I aim to (1) evaluate the longitudinal association between mental health
symptoms (depression and anxiety symptoms) and two HIV outcomes (viral suppression and
complete ART adherence) among ART clients with hazardous alcohol use in Vietnam; and (2)
determine whether alcohol dependence modifies the longitudinal association between depression,

anxiety symptoms and HIV outcomes (conceptual model shown in Appendix A, Figure Al).

5.2.  Methods

5.2.1. Study design and study population
This research is a secondary data analysis of the parent study, Reducing Hazardous

Alcohol Use & HIV Viral Load: A Randomized Controlled Trial in Antiretroviral Treatment
(ART) Clinics in Vietnam [REDART; NCT02720237]. REDART is a three-arm RCT conducted
from March 2016 to May 2018 among ART clinic patients with hazardous alcohol use in Thai
Nguyen - a mountainous, multi-ethnic province located in Northeast Vietnam?*. Mirroring
Vietnam’s broader epidemic, HIV transmission in Thai Nguyen is primarily driven by injection
drug use, with an HIV prevalence among people who inject drugs of 31.2%%3,

The main goal of the parent study was to understand the relative effectiveness of two
interventions based on Motivational Enhancement Therapy (MET) and Cognitive Behavioral
Therapy (CBT) in improving alcohol- and HIV-related outcomes?*. Four hundred and forty
PWH with hazardous alcohol use were randomly assigned to receive either a combined
intervention, a brief intervention or a standard of care assessment control. Participants were
recruited from 6 ART community clinics and 1 ART hospital clinic. The World Health
Organization (WHO) Alcohol Use Disorders Identification Test-Concise (AUDIT-C) survey,
which had been utilized in previous studies in Vietnam7252-2% \yas used to assess eligibility®.

Men and women who scored > 4 (men) or > 3 (women) on the AUDIT-C were considered
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eligible®®. Additional inclusion criteria were: 1) being a current ART client; 2) being > 18 years
of age; and 3) planning to reside in Thai Nguyen for the next 24 months. Exclusion criteria were:
1) inability to provide informed consent due to cognitive impairment or having threatening
behavior (study staff assessed sobriety); 2) unwilling to provide locator information; or 3)
currently participating in other HIV, drug use or alcohol program, study, or intervention. Survey
data, along with viral load data were collected at baseline, 3 months, 6 months and 12 months
after the intervention. All questionnaires were administered in Vietnamese. The study was
reviewed and approved by the University of North Carolina at Chapel Hill’s Institutional Review
Board (IRB) and the IRB at the Thai Nguyen Center for Preventive Medicine.

The combined and brief interventions were associated with significantly improvement of
the primary outcome - percent days abstinent, compared to standard of care group at 12 months.
Viral suppression (<20 copies of HIV-1 RNA per milliliter) at 12 months was also higher after
the brief intervention than the standard of care.

5.2.2. Measurements
5.2.2.1. Depression and anxiety symptoms

At all visits, depression symptoms were assessed with the Patient Health Questionnaire-9
(PHQ-9) scale!®* and anxiety symptoms were assessed with the Generalized Anxiety Disorder-7
(GAD-7) scale?®2® _|n Vietnam, the PHQ-9 scale has shown good convergent validity,
construct validity as well as reliability?®’, and has been used for a range of populations, including
PWH4919.1% Nine items assess how often depression symptoms including loss of interest or
pleasure in doing things or feeling down or depressed occurred in the last 2 weeks. The GAD-7
scale has not been formally validated in Vietnam but has been used in different Vietnamese

populations to measure anxiety®2%, This scale has 7 items that evaluate the frequency of
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symptoms such as feeling nervous, anxious, or on edge or not being able to stop or control
worrying. For both the PHQ-9 and GAD-7, a cut-off score of 5 can be interpreted as having mild
levels of symptoms that are consistent with depression and anxiety, respectively?®2%, The
maximum scores for depression and anxiety symptoms were 27 and 21, respectively. Since
classifying continuous data into binary data can result in a loss of power and binary data are less
sensitive to change?®, the original continuous scores of depression and anxiety symptoms were
used in this study. Depression and anxiety symptoms were rescaled so that the reported estimates
of association reflect the change in outcome associated with a 5-unit change in the continuously
measured PHQ-9 or GAD-7 score. | performed this rescaling because a 1-unit change in each
score is not clinically meaningful, whereas a 5-unit change is considered potentially clinically
significant, implying that a participant has moved from one level of severity to the next 260:26,
This rescaling method has been used in other studies using continuous measures of depression

and anxiety symptoms?t%212,

5.2.2.2.  Alcohol dependence
Alcohol dependence was evaluated with the Mini International Neuropsychiatric
Interview (MINI) questionnaire®® — a 7-item structured diagnostic psychiatric interview in which

endorsing 3 or more items indicates alcohol dependence?®?,

5.2.2.3.  Viral suppression and ART adherence

Viral load was measured by HIV-1 ribonucleic acid (RNA) levels using the in vitro
nucleic acid amplification test (COBAS® AmpliPrep/COBAS® TagMan® HIV-1 Test). Viral
suppression was defined as having less than 20 copies/ml. Complete ART adherence (self-
reported) was defined as no missed pills in the past 3 months. Both HIV viral load and self-

reported adherence were measured at baseline, 3, 6 and 12-month follow-ups. Since ART

53



263

adherence is subject to social desirability bias-®*, viral suppression was considered the primary

outcome of interest in this study.

5.2.2.4.  Demographics and other covariates

Standard demographics were collected at baseline (e.g. age, marital status, education,
employment). Based on the literature, the following covariates were chosen a priori as potential
confounders: age, sex, education, marital status, employment, alcohol dependence, non-injection
drug use, injection drug use, social support, HIV stigma and intimate partner violence 83233.264-
210 participants were asked if they had used any types of non-injection drugs (including heroin,
methamphetamines, etc.) in the last 3 months and if they had ever injected drugs in the past.
Social support was measured with a 5-question modified version of the Medical Outcomes Study
Social Support Instrument?’* used previously among PWH in Vietnam?’2. Based on the
distribution of the social support score at baseline, the social support level was classified into 4
quartiles. To evaluate HIV stigma, participants were asked to state their levels of agreement with
four statements indicating internalized, experienced or anticipated HIV stigma. They were
classified as having HIV stigma if they reported any level of agreement with any of the four
statements. Participants were classified as having ever experienced intimate partner violence if
they had ever been a victim of physical, emotional or sexual abuse in an intimate relationship.
5.2.3. Statistical analysis

Means (Standard deviations (SD)) of continuous variables and proportions of categorical
variables were reported. Generalized estimating equations (GEE) models were used to estimate
the time-lagged associations between depression, anxiety symptoms and two HIV outcomes:
viral suppression and complete ART adherence. | conducted lagged analyses of the association

between mental health symptoms at a given visit and HIV outcomes at the following visit. In this
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paper, time refers to the time of outcome assessment, which included: 3-month, 6-month or 12-
month follow-up visits. | estimated risk ratios (RR) of viral suppression and ART adherence
associated with a 5-unit change in scores of depression and anxiety symptoms, as other studies
have?'1212 Since depression and anxiety symptoms were highly correlated in this sample, for
each outcome, separate models with the same set of covariates were run for depression or anxiety
symptoms as the main predictor. Since HIV outcomes in the sample were very common (Table
5.1), the associations were explored using Poisson regression with robust variance estimation to
avoid biases associated with inflated odds ratios?*®. Exchangeable covariance matrix between
repeated measures was selected because it did not have convergence issues and had the smallest
Quasi-likelihood Information Criterion (QIC)?'.

| assessed whether alcohol use modified the associations between mental health
symptoms and HIV outcomes by adding interaction terms (e.g., depression symptoms x alcohol
dependence) to the model. Similarly, the interactions between assessment time point and mental
health symptoms were tested (e.g., depression symptoms x 3-month visit). Since the longitudinal
effects of mental health symptoms on viral suppression may vary by baseline viral suppression,
baseline viral suppression was also examined as a potential effect modifier. Interactions with
product terms not significantly different than 0 (at p<0.05 using the Wald test) were not included
in the multivariable regression models. Significant modification effects were further explored by
probing the associations of interest within stratum of the effect modifiers (controlling for
confounders). Only covariates associated with the outcome at p<0.1 in the univariable models
and meaningfully changed the main estimates of association (by more than 10%) were included
in the final models?*>2®, Intervention exposure and time were kept in multivariable models

regardless of statistical significance and meaningful change of the main estimates. Multiple

55



imputation was used to accommodate missingness of depression, anxiety symptoms, viral
suppression and adherence data at follow-ups?/28,
Statistical analyses were conducted using SAS 9.4 (SAS Institute, Inc., Cary, North

Carolina).

5.3. Results

5.3.1. Sample characteristics at baseline
The mean age of enrolled participants (n=440) was 40.2 years old (SD=5.8) (Table 5.1).

Almost all participants were male (96.8%), and 85% had at least some secondary school
education. More than two thirds (69.3%) were married, and 81.1% were employed at baseline.
Most participants had a history of injection drug use (80.9%), and 39.1% had used non-injection
drugs in the past 3 months. Alcohol dependence based on the MINI score was identified among
21.1% of participants. More than half had ever experienced HIV stigma (61.4%), and 37.5% had
ever experienced intimate partner violence. Mean social support score was 63.3 (SD=29.3, scale
0 to 100).

At baseline, 84.1% were virally suppressed and 76.4% had not missed an ART pill in the
last 3 months. There was no difference in depression symptoms between participants with and
without viral suppression at baseline. A slightly lower score for anxiety symptoms was observed
among those with viral suppression (Table 5.1). Those who completely adhered to their ART
regimen at baseline had lower depression and anxiety symptoms scores, compared to those

without complete adherence.
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Table 5.1. Participants’ baseline characteristics, stratified by viral suppression and ART
adherence at baseline

Complete ART Viral suppression at Total
. adherence at baseline baseline (N=440)
Characteristics N (%0) Yes NoO Yes No
(N=334) (N=103)  (N=370) (N=70)
Age (years) (meanzSD) 408+56 382x58 403+56 399+6.6 40.2%58
Male 322 (96.4) 101(98.1) 361(97.6) 65(92.9) 426 (96.8)
Education
Primary school or less 51(15.3) 14(13.6) 55(14.9) 11(15.7) 66 (15.0)
Some secondary school 191 (57.2) 53 (51.5) 201(54.3) 45(64.3) 246 (55.9)
Some high school 66 (19.8) 20(19.4) 76(20.5) 10(14.3) 86 (19.6)
Some technical training,
college or university 26 (7.8) 16 (15.5) 38(10.3) 4 (5.7) 42 (9.6)
Marital status
Not married 54 (16.2) 25(24.3) 67(18.1) 12(17.1) 79 (18.0)
Married 245 (73.4) 57(55.3) 261(70.5) 44(62.9) 305 (69.3)
Widowed, divorced or
separated 35(10.5) 21(20.4) 42(11.4) 14(20.0) 56 (12.7)
Employment (Yes) 273(81.2) 81(78.6) 297(80.3) 60(85.7) 357(81.1)
History of injection drug
use (Yes) 267 (80.0) 87(84.5) 301(81.4) 55(78.6) 356(80.9)
Non-injection drug use in
the past 3-month (Yes) 125 (37.4) 46 (44.7) 145(39.2) 27(38.6) 172(39.1)
Alcohol dependence (Yes) 55(16.5) 36(35.0) 82(22.2) 11(15.7) 93 (21.1)
Ever experienced,
internalized or anticipated
HIV stigma (Yes) 200 (59.9) 68(66.0) 230(62.2) 40(57.1) 270(61.4)
Ever experienced intimate
partner violence (Yes)(*) 111 (33.5) 51(50.5) 140(38.3) 23(33.3) 163(37.5)
Social support (mean £ 64.6 = 61.1+ 64.4 £ 60.7 £
SD) 28.9 29.6 29.2 28.6 63.3 +29.27
Depression symptoms
(mean £ SD) 26+35 38+42 29+37 29+39 29+370
Anxiety symptoms (mean
+ SD) 1.3+25 24+36 15+28 19+31 16+285

(*) Five participants had missing data on intimate partner violence at baseline

Note: ART: antiretroviral therapy; SD: standard deviation

5.3.2. Distribution of depression, anxiety symptoms and HIV outcomes over time

Figure 5.1 shows changes in mental health symptoms, viral suppression and ART

adherence of the whole sample over time. There is a decrease in observed depression and anxiety

symptoms from baseline to 12-month follow-up. There were no significant changes in viral
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suppression over time, while complete ART adherence increased from 76.4% at baseline to

84.8% at the last follow-up.

Mean scores of depression and anxiety Proportions of complete ART adherence and
symptoms over time viral suppression over time
29
3 90% 84.1% 85.1%  85.5% 83.8%

2.3 24 82.5% 20.0%

0 83.9%

2.5 5 80% 76.4%

2 70%
16 .

15 1.2 60%
\/\0'9 50%
1 S 40%
0.5 30%
0 20%
Baseline 3-month 6-month 12-month 10%

0%
Baseline 3-month 6-month  12-month

Mean scores
Proportion of participants

Time of assessment

= Depression symptoms score Time of assessment

e ANXiety symptoms score B Complete ART adherence M Viral suppression

Figure 5.1. Changes in depression, anxiety symptoms, viral suppression and complete ART

adherence of the sample over time

5.3.3. Associations between depression, anxiety symptoms and HIV outcomes
Overall, there were no associations between mental health symptoms and viral

suppression. However, a 5-point increase in depression or anxiety symptoms score was
associated with a lower probability of complete ART adherence at the next visit (depression
symptoms: adjusted risk ratio (aRR)=0.95; 95% CI: 0.91-0.99; anxiety symptoms: aRR=0.93;
85% ClI: 0.88-0.99) (Table 5.2).

There was a significant effect modification by time, and the strength and significance of
the associations between anxiety symptoms and HIV outcomes varied across study time points.
Estimates of the full models with p-values of interaction terms are presented in Appendix A,
Table Al. When being stratified by time, both baseline depression and anxiety symptoms were
associated with a lower probability of complete ART adherence at 3 months (depression
symptoms: aRR=0.90; 95%CI: 0.84-0.97; anxiety symptoms: aRR=0.87; 85%ClI: 0.79-0.96),

though no association was seen with viral suppression. At subsequent follow-up visits, there was
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no association between symptoms of depression and anxiety with either viral suppression or
complete ART adherence, except for a signal of higher viral suppression at 12 months associated
with a 5-point increase in anxiety symptoms at 6 months (aRR=1.09; 95%CI 1.02-1.17) (Table
5.3). Baseline viral suppression was not a significant modifier of the associations between
depression, anxiety and viral suppression (Appendix A, Tables A2.1 and A2.2).

Table 5.2. Associations between depression, anxiety symptoms and HIV outcomes at the

next visit
Viral supression? ART adherence?
aRR  95%CIl p-values aRR 95%CI p-values
Depression symptoms 1.00 0.96-1.03 0.94 0.95 0.91-0.99 0.03
Anxiety symptoms 1.00 0.95-1.05 0.98 0.93 0.88-099 0.02

tEach multivariable model has only one mental health predictor, either depression symptoms or anxiety symptoms; models
with the same outcome have the same set of covariates. aRRs were associated with a 5-point increase in scores of depression
or anxiety symptoms at the previous time point

2Models predicting viral suppression controlled for age, viral suppression at baseline, intervention exposure and time
3Models predicting adherence controlled for marital status, alcohol dependence at baseline, adherence at baseline,
intervention exposure and time

Note: ART: antiretroviral therapy; aRR: adjusted risk ratio; Cl: confidence interval

Table 5.3. Associations between depression, anxiety symptoms and HIV outcomes at the
next visit, stratified by time of outcome assessment*

Time of outcome Models predicting viral Models predicting complete
assessment suppression? ART adherence?

aRR 95%CI  p-values aRR 95%CI  p-values

Main predictor: Depression symptoms

At 3 months 0.99 0.94-1.04 0.66 0.90 0.84-0.97 0.005

At 6 months 0.97 0.91-1.03 0.31 0.96 0.89-1.03 0.28

At 12 months 1.05 1.00-1.10 0.09 1.01 0.94-1.09 0.69
Main predictor: Anxiety symptoms

At 3 months 0.96 0.89-1.03 0.30 0.87 0.79-0.96 0.005

At 6 months 0.96 0.86-1.07 0.50 0.90 0.79-1.03 0.14

At 12 months 1.09 1.02-1.17 0.02 1.04 0.96-1.13 0.36

tEach multivariable model has only one mental health predictor, either depression symptoms or anxiety symptoms at the
previous time point. Models with the same outcome have the same set of covariates. Time presented in the first column is the
time of assessment of viral suppression and ART adherence. aRRs were associated with a 5-point increase in scores of
depression or anxiety symptoms at the previous time point.

2Models predicting viral suppression control for age, viral suppression at baseline, intervention exposure, time, interaction of
time*depression/anxiety symptoms

3Models predicting adherence control for marital status, alcohol dependence at baseline, adherence at baseline, intervention
exposure, time, interaction of time*depression/anxiety symptoms

Note: ART: antiretroviral therapy; aRR: adjusted risk ratio; Cl: confidence interval
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5.3.4. Possible effect modification role of alcohol dependence
Alcohol dependence at baseline significantly modified the association between anxiety

symptoms and complete ART adherence (p-value for interaction term=0.02). Anxiety symptoms
at baseline and lower probability of complete adherence at 3 months were more strongly related
among participants with alcohol dependence, compared to those without (Table 5.4). Anxiety
symptoms only predicted poor adherence at 6 months among those with alcohol dependence. At
12 months, there was no association between anxiety at the previous time point and adherence
for all participants. The interactions between alcohol dependence and mental health symptoms in
the remaining associations (depression predicting both HIV outcomes and anxiety predicting
viral suppression) were not significant at p<0.05 and were not further explored.

Table 5.4. Associations between anxiety symptoms and complete ART adherence
at the next visit, stratified by alcohol dependence and time since baseline

Time of outcome assessment aRR! 95%CI p-values

At 3-month visit

Alcohol dependence 0.80 0.68-0.94 0.008

No alcohol dependence 0.90 0.82-0.99 0.04
At 6-month visit

Alcohol dependence 0.82 0.68-0.99 0.05

No alcohol dependence 0.93 0.82-1.06 0.33
At 12-month visit

Alcohol dependence 0.95 0.81-1.12 0.57

No alcohol dependence 1.08 1.00-1.17 0.08

1Models controlling for marital status, alcohol dependence at baseline, adherence at baseline, intervention
exposure, time, interaction of time* anxiety symptoms, interaction of alcohol dependence*anxiety symptoms. aRRs
were associated with 5-point increase in scores of anxiety symptoms at the previous time point

Note: aRR: adjusted risk ratio; Cl: confidence interval

5.4.  Discussion

Among a sample of 440 ART clients with hazardous alcohol use, I did not find an overall
effect of depression and anxiety symptoms on viral suppression, but observed a decreased
probability of complete ART adherence associated with increased depression and anxiety

symptoms. The magnitude and significance of the associations varied by the time of outcome
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assessment. Negative effects of anxiety symptoms on ART adherence were significantly worse
among participants with alcohol dependence at baseline, compared to those without alcohol

dependence.

While there was no effect of mental health symptoms on viral suppression when all time
points were taken into account, | found that anxiety symptoms were associated with a small
increase in the probability of viral suppression at the last follow-up. This was an unexpected
finding, although one study among PWH in Russia also reported that greater state of anxiety was
positively associated with better adherence®. Previous studies reported a Hawthorne effect,
which refers to the alteration of behavior of subjects due to awareness of being observed in a
study 273274 Moreover, an inverted U-shaped association between arousal, anxiety, and
performance?’>276 has been demonstrated. By participating in multiple rounds of interviews,
participants with milder anxiety symptoms might become more aware of and worried about their

health’s status, and therefore more motivated to take action to improve their overall health.

Our results are similar to other studies that examined the association between mental
health symptoms and ART adherence in the general population of PWH® "2, However, the
magnitudes of the associations in this study were smaller than those reported by previous studies.
Participants in this sample had a high proportion of viral suppression and ART adherence at
baseline, which leaves fewer opportunities for enhancement of HIV outcomes. Due to the
Hawthorne effect mentioned above, being a participant in REDART over time might have also
attenuated the effects of mental health problems on adherence and viral suppression to some
extent, regardless of which intervention arm the participant belonged to. This might help explain
why stratification by time only showed significant associations between mental health symptoms

and ART adherence at the 3-month visit.
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| also found that the negative effects of anxiety symptoms on ART adherence at earlier
time points were modified by alcohol dependence such that the associations appeared to be
stronger among those with alcohol dependence. Previous studies among PWH reported that
higher number of syndemic conditions was associated with higher HIV viral load and lower ART
adherence'**1"! although the authors did not examine the specific interaction of alcohol use and
mental health symptoms. PWH can use alcohol as a coping strategy, which may help improve
mood to an extent'*®, However, since hazardous alcohol use independently decreased ART
adherence'®®, high levels of alcohol use such as alcohol dependence among PWH with anxiety

symptoms may pose greater challenges than benefits to adherence.

Our analyses have several limitations. First, self-reported measures of adherence are
more likely to produce measurement errors, as compared to objective measures such as
electronic medication packaging devices?®. In order to minimize this limitation, I also analyzed
the associations between mental health symptoms and HIV viral suppression - a biological
outcome not subject to such biases. Second, this study was not immune to loss to follow-up - a
common issue affecting longitudinal analyses. We had missing data for key predictors and
outcomes at the follow-up visits, ranging from 7-12% (Appendix A, Table A3). In this study |
used multiple imputation to impute missing values of depression, anxiety symptoms, viral
suppression and adherence for the sample, as recommended for GEE analyses of longitudinal
data®'”2%8, Third, this was not a random sample of ART clients. The majority of the participants
were men and had a history of injection drug use. HIV transmission in Thai Nguyen is primarily
driven by injection drug use*® — a behavior more commonly seen among men in Vietnam?’"278,
Other studies among PWH in Vietnam also reported overwhelming proportions of participants

being male with drug use behaviors'¥":?4, Finally, in this study I reported aRRs associated with a

62



5-unit change in depression and anxiety symptoms. | acknowledge that there are alternative ways
to analyze PHQ-9 and GAD-7 scores, which might result in different estimates of the

associations between mental health symptoms and HIV outcomes than ours.

Our findings suggest that increased depression or anxiety symptoms over time are
associated with decreased ART adherence among PWH with hazardous alcohol use, and support
a modifying effect of alcohol dependence on the association between anxiety symptoms and
ART adherence in this group. | recommend that future interventions aim to raise awareness
about mental health problems among PWH, especially those with alcohol use disorders. Mental
health services such as screening, counseling or medication treatment are also imperative to
improve HIV outcomes for PWH with hazardous alcohol use. These mental health services can
be integrated into alcohol use interventions or into existing HIV primary care clinics in Vietnam.
It is also important that these interventions are tested for efficacy and cost-effectiveness in low-

resource settings such as Vietnam.

5.5. Conclusions

Depression and anxiety symptoms had no overall effect on viral suppression, although
anxiety symptoms at 6 months were associated with a mild increase in the probability of viral
suppression at 12 months. Increased depression and anxiety symptoms were associated with a
lower probability of complete ART adherence, and participants with both alcohol dependence
and anxiety symptoms had lowest adherence. Interventions focusing on mental health care for
PWH with hazardous alcohol use are much needed, and optimal models integrating mental health
care and alcohol reduction should be implemented and tested in HIV primary care clinics in low-

resource settings.
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CHAPTER 6. EFFECTS OF TWO ALCOHOL REDUCTION INTERVENTIONS ON
DEPRESSION AND ANXIETY SYMPTOMS OF ART CLIENTS IN VIETNAM

6.1. Introduction

Depression and anxiety disorders among people with HIV (PWH) have risen in the last
three decades *°*. In fact, PWH are 1.6 to 4 times more likely to be diagnosed with depression
and anxiety disorders than comparable HIV-negative individuals®3®*3, Mental health disorders
such as depression and anxiety are significantly associated with poor antiretroviral therapy
(ART) adherence, lower chances of achieving undetectable viral load and higher mortality
rates®127L.7277-19 Therefore, reducing depression and anxiety symptoms among PWH can play a

critical role in improving HIV outcomes and overall health for this population.

Hazardous alcohol use and dependence is another widespread problem among PWH.
Between a quarter to almost half of PWH reported hazardous alcohol use!*%t, which is defined
as a quantity or pattern of alcohol consumption that increases adverse health outcomes for an
individual®. Mental disorders and hazardous drinking often co-exist among PWH?241% and
these co-morbidities can interact with each other to exacerbate negative HIV-related outcomes,
such as ART adherence and HIV viral load 14116117171 "|n VVietnam, the prevalence of hazardous
drinking among PWH on ART is 30%**". PWH in Vietnam also face multiple cultural and
contextual barriers at different levels to reducing alcohol use, such as high affordability and

availability and social pressures to drink43144,

Motivational Enhancement Therapy (MET) and Cognitive Behavioral Therapy (CBT) are

two common behavioral intervention approaches that have been used to reduce alcohol use
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among PWH with hazardous/heavy alcohol use?®-3°. MET is a client-centered counseling style
based on Motivational Interviewing (MI) that aims to explore and resolve clients’ ambivalent
feelings about changing their behaviors and induce motivation for change, with personalized
feedback on the levels of alcohol use and the impacts on physical and mental functioning to
enhance motivation'®. CBT, on the other hand, primarily focuses on skill-building for clients to
cope with negative emotions and dysfunctional behaviors'?. Alcohol reduction interventions
drawing on both MET/MI and CBT have successfully reduced alcohol consumption, increased
condom use, and improved ART adherence among PWH 2830121 However, little is known about
the impact of MET- and CBT-based alcohol interventions on the mental health of PWH. There
are at least two ways through which alcohol interventions might impact depression and anxiety
symptoms of participants. First, alcohol interventions can either directly influence depression
and anxiety symptoms through the improvements of coping skills, motivation to change, and
perceived social support, which in turn may reduce depression and anxiety?’°-?¢3, Second, high
levels of alcohol consumption are associated with increased risks of depression and anxiety,
either through the social consequences of excessive drinking such as unemployment or
relationship problems, or through changes in neurotransmitters due to alcohol use disorders8284
286 Therefore, alcohol interventions have the potential to impact mental health indirectly through

the reduction of alcohol use.

Accordingly, I undertook a secondary data analysis of a three-arm randomized controlled
trial of two different alcohol reduction interventions among PWH in Vietnam to examine
whether the interventions affected depression and anxiety symptoms over follow-up?®L. In this
study, I aim to (1) describe the changes in depression and anxiety symptoms of ART clients who

are hazardous drinkers over time and (2) assess the impact of two evidence-based alcohol-
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reduction interventions on depression and anxiety symptoms at 3, 6, and 12 months post-
intervention, comparing the effects of the two interventions to each other and to the standard of

care (SOC) group.

6.2. Methods
6.2.1. Study design and setting

The study “Reducing Hazardous Alcohol Use & HIV Viral Load: A Randomized
Controlled Trial in Antiretroviral Treatment (ART) Clinics in Vietnam” (REDART) was
conducted from March 2016 to June 2018 among ART clinic patients with hazardous alcohol use
in Thai Nguyen province - a mountainous, multi-ethnic province in Northeast Vietnam where
HIV transmission is primarily driven by injection drug use®3®. The study aimed to evaluate the
effects of a combined intervention and a brief intervention drawing from MET and CBT on
alcohol use and viral suppression. Both interventions significantly increased the percentage of
days abstinent at 12 months, and the participants in the brief intervention arm also had

significantly higher viral suppression at 12 months, compared to the SOC?,

ART clients at 7 HIV clinics in Thai Nguyen were enrolled if they met the criteria for
hazardous alcohol use: scoring > 4 (men) or > 3 (women) on the Alcohol Use Disorders
Identification Test-Concise (AUDIT-C) questionnaire®. Additional inclusion criteria were: 1) >
18 years of age and 2) plan to reside in Thai Nguyen for the next 24 months. Exclusion criteria
included: 1) inability to provide informed consent due to cognitive impairment or having
threatening behavior (study staff assessed sobriety); 2) unwilling to provide locator information;
or 3) currently participating in other HIV, drug use or alcohol program, study, or intervention.
Participants were also excluded if they scored a point of 10 or more on the Clinical Institute

Withdrawal Assessment?®”, which evaluated the risks of alcohol withdrawal. Eligible ART
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clients were enrolled and randomized to receive either a combined, brief intervention or SOC.

All participants had 3, 6, and 12-month follow-up assessments (Figure 6.1).

6.2.2. Interventions

The combined intervention was comprised of six individual face-to-face sessions (45-60
minutes each session) and three optional group sessions, with individual sessions occurring
approximately one week apart. The combined intervention combined aspects from both MET
and CBT. It used a client-centered, motivational interviewing approach and focused on
developing positive thoughts and skill-building for alcohol use behavior change, including
drinking refusal skills and coping skills to manage cravings and triggers. Counselors also
provided personalized feedback on drinking patterns and harmful effects of drinking with
patients. The brief intervention also combined elements from both CBT and MET, but condensed
them into a 1- or 2-session format 1. This intervention comprised two individual face-to-face
sessions (30-45 minutes each session) and two individual booster phone sessions (10-15 minutes
each session). The face-to-face sessions occurred approximately one month apart, and a phone
session occurred 2-3 weeks after each face-to-face session. Contents of the brief intervention
sessions also included review of drinking patterns, harmful effects of drinking and alcohol use
behavior change strategies. The cultural adaption of the interventions has been described in detail
previously 1%, Participants randomized to the SOC arm received standard messages from
providers to drink less alcohol and referrals to alcohol abuse and infectious diseases treatment
(Hepatitis B, Hepatitis C and other sexually transmitted diseases) at a general hospital in Thai

Nguyen.
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6.2.3. Measurements

A survey was administered at each visit and included items on depression, anxiety
symptoms, alcohol use and other sociodemographic characteristics such as age, education,

marital status and employment.

6.2.3.1. Depression and anxiety symptoms

The Patient Health Questionnaire-9 (PHQ-9), which has been well validated in Vietnam,
was used to assess depression symptoms!4®1%4-1% The nine items in the scale evaluate how often
the respondent has experienced depression symptoms in the last 2 weeks. Examples of symptoms
included “Little interest or pleasure in doing things” or “Feeling down, depressed or hopeless”.
The maximum score for depression symptoms is 27, and a score of 5, 10 and 20 or more is

indicative of mild, moderate and severe depression symptoms %,

Anxiety symptoms were assessed with the Generalized Anxiety Disorder-7 (GAD-7)
scale. The GAD-7 has also been validated among PWH and has been used in Vietnamese
populations to measure anxiety®-?®°. The GAD-7 evaluates the frequency of seven anxiety
symptoms such as “feeling nervous, anxious, or on edge”, “not being able to stop or control
worrying” or having “trouble relaxing” in the last 2 weeks. Similar to the PHQ-9, participants
203

scoring 5 points or more on the scale are considered to have at least mild anxiety symptoms

The range of the GAD-7 score is from 0 to 21.
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| 1559 Participants assessed for eligibility |

1078 Excluded for being ineligible
> 1040 Did not report hazardous alcohol use
38 Other®

4
| 481 Participants eligible to enroll |

41 Excluded
P 30 High risk of alcohol withdrawal®
L 11 Other®

440 Participants randomized and
enrolled

! } |

147 Randomized to receive the Combined ‘ 147 Randomized to receive the Brief Intervention | 146 Randomized to the assessment-only

Intervention (Col) (B1) Standard of Care group
12 Did not complete 3 mo follow-up 11 Did not complete 3 mo follow-up 12 Did not complete 3 mo follow-up
1 Deceased? 2 Deceased® 2 Deceased?
> 1 Incarcerated 2 Incarcerated > 2 Incarcerated
1 Worked in other province 3 Worked in other province 4 Worked in other province
9 Other® 4 Other® 4 Other®
A v A
135 Completed 3 mo follow-up 136 Completed 3 mo follow-up 134 Completed 3 mo follow-up
6 Did not complete 6 mo follow-up 11 Did not complete 6 mo follow-up 13 Did not complete 6 mo follow-up
1 Deceased? 4 Deceased’ 3 Deceased?
> 1 Incarcerated 2 Incarcerated > 2 Incarcerated
1 Worked in other province 1 Worked in other province 2 Worked in other province
3 Other® 4 Other® 6 Other®
v v A
141 Completed 6 mo follow-up 136 Completed 6 mo follow-up 133 Completed 6 mo follow-up
12 Did not complete 12 mo follow-up 18 Did not complete 12 mo follow-up 20 Did not complete 12 mo follow-up
3 Deceased 6 Deceased® 6 Deceased’
> 4 Incarcerated 4 Incarcerated > 3 Incarcerated
2 Worked in other province 6 Worked in other province 7 Worked in other province
3 Other® 2 Cther® 4 Other®
v v \
135 Completed 12 mo follow-up 129 Completed 12 mo follow-up 126 Completed 12 mo follow-up

aIncluding currently participating in another HIV, drug use, or alcohol program; plan to move from province in next 24 months;
unwilling to adhere to program.

bHigh risk of alcohol withdrawal defined as Clinical Institute Withdrawal Assessment of Alcohol Scale (CIWA) score >10.
Participants could re-screen if they returned and had CIWA score <10.

®Including did not complete baseline assessment; did not complete baseline laboratory testing; other.

INumber of deaths is cumulative.

eIncluding could not be contacted; refused to return; other.

Note: This trial flowchart has been presented in previously published works from the parent study 2. Mo=month.

Figure 6.1. REDART trial flowchart

6.2.3.2. Alcohol use
Since all participants were classified as having hazardous alcohol use at baseline, alcohol

dependence was evaluated with the Mini International Neuropsychiatric Interview (MINI)
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questionnaire=>® — a 7-item structured diagnostic psychiatric interview in which endorsing 3 or

more items indicates alcohol dependence?®?.

6.2.4. Statistical analyses

Means (standard deviations (SD)) of continuous variables and proportions of categorical
variables at baseline, stratified by intervention arms, were reported. Descriptive data of absolute
differences between scores of depression and anxiety symptoms at baseline and follow-up visits
were presented, and percentage changes from baseline are calculated as the ratio of these
differences over the baseline scores. Generalized estimating equations (GEE) models with an
unstructured covariance matrix were used to analyze intervention impacts on continuous scores
of depression and anxiety symptoms over time, with baseline scores included as covariates. Time
of assessment and intervention condition were included in the models as dummy coded variables.
Interactions between time (follow-up visit) and intervention condition were included to
determine whether the association between intervention condition and the outcome varied over
time. Based on the literature, baseline depression and anxiety symptoms, age, gender, education
and employment were added in the final models to control for potential confounders?1%-223,
Changes in depression and anxiety symptoms by intervention group as well as differences
between the means of depression/anxiety symptoms between intervention groups at each follow-
up visit were presented. Corresponding 95% confidence intervals (Cls) and p-values of

inferential statistics were calculated.

At the 3-month, 6-month, and 12-month follow-ups, 35 (8%), 30 (7%), and 50 (11%)
participants had a missed visit, respectively. Missingness at 6-month was associated with both
higher depression and anxiety scores at baseline, while missingness at 12-month was associated

with only higher depression scores at baseline. | used multiple imputations to deal with
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missingness on depression and anxiety symptoms at follow-up; twenty imputed datasets were
created, and pooled estimates were calculated using the MI and MIANALY ZE procedures in

SAS.

All statistical analyses were conducted with SAS 9.4 (SAS Institute, Inc., Cary, North
Carolina). The UNC IRB and the local IRB at the Thai Nguyen Center for Preventive Medicine

provided ethics review and approval for the study.

6.3. Results

Among 1559 ART clients who were screened for eligibility, 440 participants were
enrolled in the study. At baseline, the mean age of participants was 39.6 (standard deviation
(SD)=5.8). The majority of participants were male (96.8%), married (69.3%), and employed

either full-time or part-time (81.1%).

Eighty-five percent of participants had at least some secondary education. The mean
number of drinking days in the last 30 days was 18.1 days (SD=10.0), and more than 20% of
participants had alcohol dependence at baseline. The mean duration of time since ART initiation
was 5.5 years (SD=3.2). The percentage of participants having at least mild level of depression
and anxiety symptoms at baseline was 25.1% and 16.1%, respectively. No significant differences

in these characteristics across arms were observed (Table 6.1).
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Table 6.1. Participants’ baseline characteristics, stratified by intervention arms

. Brief Combined  Standard
Characteristics . . : . Total p-
0 intervention intervention  of care _ 1
N (%) (N=147) (N=147)  (N=146) (N=440)  values
Age (years) (Mean (SD)) 39.8 (5.6) 405(5.8) 40.3(5.9) 40.2(5.8)  0.63
Male 140 (95.2) 145 (98.6) 141 (96.6) 426 (96.8) 0.25
Education 0.30

Primary school or less 26 (17.7) 23 (15.7) 17 (11.6) 66 (15.0)
Some secondary school 74 (50.3) 83 (56.5) 89 (61.0) 246 (55.9)

Some high school 30 (20.4) 32 (21.8) 24 (16.4) 86 (19.6)
Some technical
training, college or 17 (11.6) 9 (12.9) 16 (11.0) 42(9.6)
university
Marital status 0.64
Not married 25 (17.0) 22 (15.0) 32(21.9) 79(18.0)
Married 103 (70.1) 106 (72.1) 96 (65.8) 305 (69.3)

Widowed, divorced or
separated
Alcohol dependence (Yes) 32 (21.8) 29 (19.7) 32(21.9) 93(21.1) 0.88
Duration of ART
treatment? (years) (Mean 5.8 (3.2) 5.3(3.2) 55(3.1) 55(3.2) 0.26
(SD))
Depression symptoms
(PHQ-9>5) (Yes)

Anxiety symptoms
(GAD-755) (Yes) 22 (15.0) 24 (16.3) 25(17.1) 71(16.1) 0.88

19 (12.9) 19(12.9) 18 (12.3) 56 (12.7)

42 (28.6) 36 (24.5)  34(233) 112(255) 055

(HFor continuous variables, p-values are from one-way ANOVA test; for categorical variables, p-values are from the Wald X2
test.

(¥)For this variable, three participants had missing data

Note: SD: standard deviation; PHQ-9: Patient Health Questionnaire-9; GAD-7: Generalized Anxiety Disorder-7
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6.3.1. Changes in depression and anxiety symptoms over time

Depression symptoms Anxiety symptoms
4 Brief Intervention =a—Combined Intervention 4 Brief Intervention == Combined Intervention
Standard of care Standard of care
3.5 3.5
3 3

2.5 \‘/ 2.5
2 \ 2
L5 L5 \
_r__._—-———_’_h""-—-.

Baseline 3-month 6-month 12-month Baseline 3-month 6-month 12-month

Figure 6.2. Changes in depression and anxiety symptoms from baseline, by intervention

arms

There were universal decreases in the proportion of participants having at least mild
depression and anxiety symptoms at follow-up. The proportion of participants with depression
symptoms at 3-month, 6-month and 12-month visits was 19.0%, 20.5% and 17.6%, respectively.
The proportion of participants with anxiety symptoms at 3-month, 6-month and 12-month visits

was 7.9%, 10.5% and 7.9%, respectively.

Figure 6.2 shows the means and SD of the continuous depression and anxiety scores over
time. Reductions in depression and anxiety symptoms from baseline were observed across all
three arms at all follow-up time points, except for depression symptoms in the combined
intervention arm at 6 months. At the last follow-up visit, the mean depression scores in the brief
and combined intervention arms decreased by 1.14 points (95%CI: -1.87-(-0.40); p=0.003) and
0.78 points (95%CI: -1.34-(-0.23); p=0.006), while the mean depression scores in the SOC

decreased by 0.74 points (95%ClI: -1.45-(-0.03); p=0.04). These estimates corresponded to a
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34%, 30% and 26% change in depression symptoms scores from baseline, respectively. The

mean anxiety scores in the brief and combined intervention arms decreased by 0.49 points

(95%CI: -0.99-0.01; p=0.05) and 0.59 points (95%CI: -1.12-(-0.05); p=0.03), whereas in the

SOC the mean anxiety score decreased by 0.68 points (95%CI: -1.20-(-0.17); p=0.009). These

estimates corresponded to a 32%, 38% and 42% change in anxiety symptoms scores from

baseline, respectively. All the changes in depression and anxiety symptoms from baseline to 12

months were significantly different than 0 with p-values<0.05, except for anxiety symptoms

among the brief intervention group (Table 6.2).

6.3.2. Intervention effects on depression and anxiety symptoms over time, compared to the

SOC group

Table 6.2. Changes in depression and anxiety symptoms from baseline, by intervention

arms
3 95%Cl p- 6 95%Cl p- 12 95%Cl p-
months value months value  months value
Depression symptoms
Brief | 120 -1.95;-0.46** 0.002 -1.29  -2.04:-054*** <0001 -1.14  -1.87;-0.40** 0.003
Intervention
Combined ) ,o -0.90;039 044  0.02 -0.62; 0.67 095  -078  -1.34;-0.23** 0.006
Intervention
of i’;ar’;dard -0.33 0.99:033 032  -0.20 -0.82: 0.42 052  -0.74  -1.45-003*  0.04
Anxiety symptoms
Brief | 068  -1.20;-017* 001  -0.50 -1.05: 0.06 008  -0.49 0.99:001  0.05
Intervention
Combined /7 g6:-008* 002  -0.29 -0.75: 0.16 0.21 059  -1.12;-0.05*  0.03
Intervention
of i’;ar’;dard 052  -0.98;-0.08* 002  -0.39 -0.85: 0.06 009  -0.68  -1.20;-0.17** 0.009

Note: p-values from One Sample t-test comparing the changes to 0: p<0.05*; p<0.01**; p<0.001***;
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Table 6.3. Intervention effects on depression and anxiety symptoms, by follow-up

visits*
3-month 6-month 12-month
p- p- p-

B 95%ClI value B 95%ClI value B 95%ClI value
Depression symptoms
BlvsSOC  -0.45 -1.21;0.31  0.26 -0.67 -1.35; 0.01 0.07 0.02 -0.66; 0.70 0.72
Col vs
SOC -0.04 -0.82;0.75 0.81 0.11 -0.65; 0.87 0.78 -0.16 -0.80; 0.48 0.64
Bl vs Col -0.42 -1.16;0.32  0.29 -0.78 -1.52; -0.03 0.05 0.18 -0.46; 0.82 0.57
Anxiety symptoms
BlvsSOC -0.26 -0.70;0.18 0.27 -0.14 -0.56; 0.28 0.53 0.09 -0.42;059  0.69
Col vs
SocC 0.01 -045;047 084 0.05 -0.45; 0.55 0.83 0.05 -0.51;0.60  0.70
Bl vs Col -0.27 -0.71;0.17  0.25 -0.26 -0.77; 0.25 0.34 0.04 -0.47; 0.56 0.77

(*)Models controlled for baseline scores of depression or anxiety symptoms, age, gender, education and employment;

S=Mean difference, which indicates the difference between the means of depression/anxiety symptoms of two groups being

compared, with the latter group being the reference.

Note: SOC: standard of care; Col: combined intervention; Bl: brief intervention; Col: confidence interval

After controlling for baseline scores and other covariates, there were no significant

associations between receiving either intervention (brief or combined), relative to the SOC, with

depression or anxiety symptoms at all follow-up time points (Table 6.3). However, when the two

intervention arms were contrasted with each other, being in the brief intervention was associated

with marginally significantly fewer depression symptoms at 6 months (Mean difference=-0.78;

95%Cl: -1.52-(-0.03); p=0.05). There were no other significant differences in depression and

anxiety symptoms between the two interventions at other times.
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6.4. Discussion

This study, nested within a randomized trial in rural Vietnam, was among the first to
evaluate the impacts of two alcohol interventions on depression and anxiety symptoms among
PWH. Depression and anxiety symptoms were common among this sample, with 25.5% and
16.1% of participants reporting mild to severe depression and anxiety symptoms at baseline,
respectively. Depression and anxiety symptoms decreased over time across all three arms, and

there were no significant impacts of the interventions on these symptoms at follow-up visits.

A systematic review of different alcohol reduction interventions in the general population
showed overall improvements in various mental health indicators, such as psychosocial stress
levels, self-confidence, contentment with one's life situation and prevalence of psychiatric
episodes among participants receiving the interventions being studied?2. Depression and anxiety
symptoms specifically have been examined by only one study, which reported improved
depression and anxiety symptoms among in-patients admitted for alcohol use disorders after
receiving a detoxification program23, However, in that study, improvements in depression were
only seen among participants with a significant reduction in drinking, and no comparison group

was included to evaluate the relative impacts of the intervention.

Our interventions did not include specific counseling contents on common mental
disorders, and the impacts on depression and anxiety symptoms of participants might not be
large enough for a significant difference with the SOC group to be observed. Participating in the
study, completing assessments over time and receiving SOC services might increase perceived
social support and improve the mental health of participants to some extent. Moreover, previous
studies also reported a Hawthorne effect, which refers to the change in behaviors due to

awareness of being observed in a study?”>274, Participating in multiple rounds of questionnaire
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and having their mental health symptoms evaluated might have led to changes in depression and
anxiety symptoms of participants in all three arms. This might help to explain the lack of

differential impacts of the intervention groups on these mental health outcomes.

Given the high prevalence of depression and anxiety symptoms in this study and the
common co-occurrence of hazardous drinking and common mental health disorders such as
depression and anxiety among PWH in the literature?-?*, common mental health disorders
should be an important target of change of behavioral interventions for this population. Future
studies should seek to design and test alcohol interventions with more intensive mental health
care components such as mental health screening and psychosocial counseling for PWH with
hazardous alcohol use. These interventions should include participants who are not on ART,
since this subgroup might have worse mental health status, compared to those already receiving
treatment?®®, In addition, the pathway from these alcohol reductions to mental health symptoms
through alcohol use should be further explored to gain a better understanding of how reduced

alcohol use might or might not lead to improved mental health.

This study is not without limitations. First, we only recruited ART clients to the trial, and
the majority of the participants were male and had a history of injection drug use. People who
inject drugs in Vietnam still have the highest prevalence of HIV infection when compared to
other key populations such as men who have sex with men and sex workers, despite the fact that
the HIV epidemic among this group seems to be declining®. Although other samples of PWH in
Vietnam also had the majority of participants being male, the proportion of men in this study was
higher than that in those studies?®*-2%2, This might limit my ability to generalize findings to other
groups of PWH, including PWH not on ART. Second, since the measures of depression and

anxiety symptoms were self-reported, they might be subject to some measurement errors, such as
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recall biases. The knowledge of the intervention allocation might have influenced participants’
perceived improvements in symptoms if there were differential expectations across intervention

groups.

6.5. Conclusions

The prevalence of mild to severe depression and anxiety symptoms was high among this
sample of PWH with hazardous alcohol use. A reduction in symptoms was observed among
participants receiving two alcohol reduction interventions and the SOC over time but there were
no differences in either intervention arm relative to the SOC. Alcohol interventions with a dual
focus on alcohol reduction and mental health care are needed to achieve more pronounced and
sustainable improvements in depression and anxiety symptoms for PWH with hazardous alcohol

use.
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CHAPTER 7. ALCOHOL USE AS A MEDIATOR OF THE EFFECT OF TWO
ALCOHOL REDUCTION INTERVENTIONS ON MENTAL HEALTH SYMPTOMS OF
ART CLIENTS IN VIETNAM

7.1. Introduction

Hazardous drinking, defined as the quantity or pattern of alcohol consumption that
increases adverse health outcomes for an individual, is common among people living with HIV
(PWH) 5. Between a quarter to almost half of PWH are hazardous drinkers'#%®°*, Hazardous
alcohol use can have multiple potential harmful effects on PWH. Hazardous alcohol
consumption is not only linked to sexual behaviors that increase transmission risks °2 but can
also negatively affect HIV treatment by reducing adherence and increasing the risk of treatment
failure'®9-1%_ Studies have shown that hazardous drinking is associated with higher odds of
detectable viral load among PWH receiving HIV care!®-1%, Motivational Enhancement Therapy
(MET) and Cognitive Behavioral Therapy (CBT) are among the most common psychological
intervention approaches for reducing alcohol use among those with hazardous alcohol use?-%.
MET is based on Motivational Interviewing (M) - a directive, client-centered counseling style
that facilitates behavior change by exploring and resolving ambivalence eliciting clients’ own
motivation for change!'®. MET was first applied in the COMBINE trial, where personalized
feedback about alcohol use to the client was added to the intervention to create discrepancy and
increase motivation to change®®2%. CBT consists of a group of psychological therapies that aim
to solve negative emotions and dysfunctional behaviors by acknowledging the effects of the

120

environment, cognitions, language and human learning on behaviors*<”. Alcohol reduction

interventions based on MET/MI and CBT have been shown to reduce drinking, increase condom
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use and improve antiretroviral therapy (ART) adherence among PWH in various

Settin9528’30’121’251

Hazardous alcohol use among PWH often co-occurs with common mental health
disorders, such as depression and anxiety?!241%, Indeed, PWH who are hazardous drinkers are
more than two times as likely to have clinical depression, compared to those who are non-
hazardous drinkers!®®, A study among PWH in the US reported that 10.6% had both depression
symptoms and harmful levels of alcohol use 2. Hazardous drinking is strongly related to
increased risk of depression and anxiety among PWH. This increased risk is not only due to
cognitive and biochemical changes associated with alcohol intake and withdrawal that lead to
depressive and anxiety symptoms but also due to other social consequences of hazardous
drinking, such as job loss or relationship issues*8-2%1%7 | ongitudinal studies have shown that
reduced alcohol use is associated with significant improvements in mental health outcomes,

including depression symptoms*2*2,

Alcohol reduction interventions might impact depression and anxiety directly through the
improvements of coping skills, motivation to change and self-confidence, or indirectly through
the reduction of alcohol use. Understanding not only if alcohol interventions reduce mental
health disorders, but whether they operate indirectly through a reduction in alcohol, or directly to
reduce mental health disorders would provide insight into potential resource-efficient approaches
to target these comorbidities for PWH. Specifically, alcohol interventions that simultaneously
improve the mental health of participants can potentially be a cost-effective and convenient
management approach for PWH with co-occurring hazardous alcohol use and mental health

disorders.
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From March 2016 to May 2018 two different alcohol reduction interventions drawing on
MET and CBT were implemented among ART clients with hazardous alcohol use in Vietnam.
Both interventions resulted in significant improvement of the primary outcome — percentage of
days abstinent from alcohol, compared to a standard of care group, at 12 months after enrollment
251 Using structural equation modeling to analyze longitudinal data from the main trial, | aimed
to examine the mediating role of alcohol use in the pathway from the interventions to depression
and anxiety symptoms at the last follow-up visit of participants. Since the interventions had been
shown to have positive impacts on alcohol use, | hypothesized that reduced alcohol use would in
turn lead to reduced depression and anxiety symptoms at 12 months, and that alcohol use would

be a significant mediator in this pathway.

7.2. Methods

7.2.1. Study design and setting
This is a secondary data analysis of the parent study Reducing Hazardous Alcohol Use &

HIV Viral Load: A Randomized Controlled Trial (RCT) in Antiretroviral Treatment (ART)
Clinics in Vietnam (REDART) - a three-arm RCT among hazardous and heavy drinking HIV-
positive ART clinic patients in Thai Nguyen, Vietnam. Two alcohol reduction interventions
(combined intervention and brief intervention), which both drew from CBT and MET, were
compared against each other and compared with the standard of care arm.

ART clients with hazardous alcohol use from 7 ART outpatient clinics in Thai Nguyen -
a mountainous, multi-ethnic province located in Northeast Vietnam - were enrolled into the
study. Eligibility criteria included those 18 years of age or older; being a current client on ART
at one of the study clinics; having hazardous alcohol use (defined as an Alcohol Use Disorders

Identification Test-Concise (AUDIT-C) score > 4 for men and > 3 for women) and planning to
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reside in Thai Nguyen for the next 24 months. Participants who were unable to provide informed
consent due to cognitive impairment or having threatening behavior; unwilling to provide locator
information or informed consent; and currently participating in another HIV, drug use or alcohol
program, study, or intervention were excluded from the study.

7.2.2. Interventions

The combined intervention (Col) included content from both MET and CBT*, It used a
client-centered, motivational interviewing approach and focused on developing positive thoughts
and skill-building for alcohol use behavior change, including drinking refusal skills and skills to
cope with and manage cravings and triggers®2°, Col comprised a total of 6 individual face-to-
face sessions and 3 optional group sessions for each participant assigned to this arm, with
individual sessions occurring approximately 1 week apart. During these sessions, counselors also
reviewed drinking patterns and harmful effects of drinking with patients. There were three
optional group sessions that participants assigned to the Col could choose to attend any time
after they enrolled into the study.

The brief intervention (BI) also combined elements from both CBT and MET, but
condensed them into a 2-session format %3, This intervention comprised 2 individual face-to-face
sessions and 2 individual booster phone sessions for each participant. The face-to-face sessions
occurred approximately 1 month apart, and a phone session occurred 2-3 weeks after each face-
to-face session. Bl sessions also included a review of drinking patterns, harmful effects of
drinking, and alcohol use behavior change strategies.

Participants randomized to the standard of care arm received referrals to alcohol
treatment and infectious diseases treatment, as recommended by the Ministry of Health in

Vietnam.
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7.2.3. Measurements
Alcohol use was measured as percentage of days abstinent from alcohol in the last 30

days, using the timeline follow-back (TLFB) questionnaire at baseline, 3, 6 and 12-month
follow-up visits (percentage of days abstinent from alcohol was also the primary alcohol use
outcome in the parent study). The TLFB questionnaire has demonstrated high levels of validity
and reliability when being used to measure alcohol consumption across different cultures2°62%7,
Percentage of days abstinent from alcohol out of the last 30 days was calculated for each visit.

Depression symptoms were assessed at baseline, 3-month, 6-month and 12-month follow-
up using the Patient Health Questionnaire-9 (PHQ-9) — a commonly used scale for depression
screening#91941% In Vietnam, the PHQ-9 scale has shown good convergent validity, construct
validity and reliability?®’, and has been used for a range of populations, including PWH?4919519
The scale evaluates how often the respondent has experienced depression symptoms in the last 2
weeks, such as “Little interest or pleasure in doing things” or “Feeling down, depressed or
hopeless”. The total score ranges from 0 to 274,

Anxiety symptoms were evaluated with the Generalized Anxiety Disorder-7 (GAD-7)
scale at baseline and all follow-up visits. The GAD-7 scale has been validated among PWH and
has been used in various Vietnamese populations to measure anxiety'®’2%, Frequency of anxiety
symptoms such as “feeling nervous, anxious, or on edge”, “not being able to stop or control
worrying” or having “trouble relaxing” in the last 2 weeks were assessed, with the total score

ranging from 0 to 2129,

Standard demographics including age, education, income, gender, marital status and

employment were collected at baseline. Participants were also asked if they had used any types
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of non-injection drugs (including heroin, methamphetamines, etc.) in the last 3 months and if
they had ever injected any types of drugs in the past.
7.2.4. Statistical analyses

Longitudinal structural equations models (SEM) were used for the analysis of the
mediating role of alcohol use in the association between the intervention and depression/anxiety
symptoms, since this technique allows for the assessment of different prospective pathways from
the exposure variable to the mediator to the outcomes??,

Two separate models were run for each of the main outcomes, depression and anxiety
symptoms. Coefficients of each of the following pathways were estimated: from the
interventions to alcohol use, measured as percentage of days abstinent from alcohol in the last 30
days (a paths); from percentage of days abstinent from alcohol in the last 30 days to depression
and anxiety symptoms (b paths) and from the interventions to depression and anxiety symptoms
(¢’ paths). | followed the recommendations of Goldsmith et al. for analyzing the mediation of
treatment effects using SEMs??. Even though lagged models can better ensure the chronological
order between the mediator and outcome, models with contemporaneous paths may be more
appropriate in some cases??. For example, if the time between the end of the intervention and the
first assessment post-intervention is long enough for both the mediator and outcome to change,
the potential effects of the mediator on the outcome could have already been observed at this
assessment. Therefore, | estimated two different model specifications, one with lagged b-paths
(alcohol use at one time point predicting mental health symptoms at the next time point), and one
with contemporaneous b paths (alcohol use predicting mental health symptoms at the same time
point) (Figure 7.1). The indirect effect via alcohol use was estimated as the product of a paths

and b paths for the outcomes. In this study, indirect pathways from the interventions to the
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outcomes of depression and anxiety symptoms at 12 months (via alcohol use) included all
pathways that went through at least one measure of alcohol use. All other pathways from the
interventions to depression and anxiety symptoms at 12 months that only went through previous
measures of depression and anxiety symptoms and did not go through any alcohol use measures
were considered direct pathways. The total indirect effects and direct effects were calculated for
the outcomes at 12 months by summing all corresponding effects at 12 months. Standard errors
and 95% confidence intervals (ClI) of indirect effects were calculated using the bootstrap
procedure (n=5,000)??%, At 12 months, the total indirect effect via alcohol use was considered
significant (i.e., mediation by alcohol use was present) if the 95%CI of the total indirect effect
did not include 0. The overall direct, indirect and total effects of the interventions on the

outcomes at 3 months and 6 months were presented in the Appendix B (Tables B1, B2 and B3).
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Figure 7.1. Model with lagged and contemporaneous b paths

Note: Col: Combined Intervention; BI: Brief Intervention; M: Mediator (alcohol use); Y: Outcome (depression or anxiety
symptoms)

| first started with basic models having first-level autoregression paths (AR(1)) (measures

of alcohol use and mental health symptoms were regressed on immediately preceding measures
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only) and no equality constraints (which meant the unstandardized estimates for two parameters
of two different paths were not set to be equal). Level-two and level-three autoregression paths
(AR(2) and AR(3), i.e., measures of alcohol use and mental health symptoms were regressed on
previous two and three values) were then added if they led to significant improvement in model
fit. Finally, to make the models more parsimonious, equality constraints of autoregression and b
paths were tested and retained if models did not fit significantly worse. Based on the literature,
age, gender, non-injection and injection drug use at baseline were chosen a priori and examined
as potential confounders?2”-23, Finally, gender was added as a covariate in all models, since it
was the only variable significantly correlated with both the mediators and outcomes at p<0.05.
To further control for unmeasured confounders, AR pathways between measurements of the
mediators and outcomes at different time points were included in all models. Moreover, alcohol
use and depression/anxiety symptoms assessed at the same time point were allowed to covary, if
a contemporaneous path did not already exist between them at that time point®%®.

Comparative Fit Index (CFI) and Tucker—Lewis index (TLI) of 0.95 or greater and Root
Mean Square Error of Approximation (RMSEA) of less than 0.06 were indicators of good model
fit>3*. Even though I reported the chi-square index, it was not used as a fit criterion due to its
tendency to reject models with large sample size?3. Models with a smaller Bayesian Information
Criterion (BIC) and Akaike’s Information Criterion (AIC) were preferred, and a difference in
BIC and AIC of 2 or more points was indicative of significant better fit??>2%, To compare nested
models and test equality constraint assumptions, the Likelihood ratio test and corresponding p-
values were used®’. All reported path coefficients, total overall effect, direct effect and indirect

effect coefficients were unstandardized.
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Descriptive and correlational statistical analyses were conducted using SAS 9.4 (SAS
Institute, Inc., Cary, North Carolina). All SEM models were fitted with Mplus 8 (Muthén &
Muthén, 2017) using full information maximum likelihood (FIML). FIML also handled missing
data, assuming data was missing at random, as recommended by Enders et al?*®, The UNC IRB
and the local IRB at the Thai Nguyen Center for Preventive Medicine provided ethics review and

approval for the study.

7.3. Results
7.3.1. Sample characteristics

Four hundred and forty participants were enrolled in the study. The mean age of
participants at baseline was 39.6 (standard deviation (SD)=5.8). The majority of participants
were male (96.8%), married (69.3%), and employed either full-time or part-time (81.1%). The
mean depression score of participants at baseline was 2.9 (SD=3.7), and the mean anxiety score
was 1.6 (SD=2.9). Participants’ characteristics by intervention are presented in Table 7.1. No

significant differences in these characteristics across arms were observed.

At the 3-month, 6-month, and 12-month follow-ups, 35 (8%), 30 (7%), and 50 (11%)
participants had a missed visit and had missing data on alcohol use and mental health symptoms,

respectively.
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Table 7.1. Participants’ baseline characteristics, by intervention arms

. Brief Combined  Standard
Characteristics . . . ; £ Total p-
N (%) intervention intervention  of care (N=440)  value*
(N=147) (N=147) (N=146)
Age (years) (Mean (SD)) 39.8 (5.6) 40.5 (5.8) 40.3(5.9) 40.2(5.8) 0.63
Male 140 (95.2) 145 (98.6) 141 (96.6) 426 (96.8) 0.25
Education 0.30
Primary school or less 26 (17.7) 23 (15.7) 17 (11.6) 66 (15.0)
Some secondary school 74 (50.3) 83 (56.5) 89 (61.0) 246 (55.9)
Some high school 30 (20.4) 32 (21.8) 24 (16.4) 86 (19.6)
Some technical training,
college or university 17 (11.6) 9 (12.9) 16 (11.0) 42 (9.6)
Marital status 0.64
Not married 25 (17.0) 22 (15.0) 32(21.9) 79(18.0)
Married 103 (70.1) 106 (72.1) 96 (65.8) 305 (69.3)
Widowed, divorced or
separated 19 (12.9) 19 (12.9) 18 (12.3) 56 (12.7)
Employment (Yes) 120 (81.6) 123 (83.7)  114(78.1) 357(81.1) 0.46
History of injection drug use
(Yes) 122 (83.0) 120 (81.6) 114(78.1) 356(80.9) 0.55
Number of drinking days in 17.6 (10.0) 189 (102) 177 (9.9) 18.1 0.50
the last 30 days (Mean (SD)) ' ' ' ' B (10.0) '
Number of drinks per
drinking day (Mean (SD)) 4.0 (3.3) 4.1(2.9) 40(3.1) 4.0(3.1) 0.92
Depression symptoms
(Mean (SD)) 3.4 (4.3) 2.6 (3.1) 2.8 (3.6) 2.9 (3.7) 0.55
Anxiety symptoms 15(2.9) 16(28) 1729 16(29) 0.8

(Mean (SD))

(*)For continuous variables, p-values are from one-way ANOVA test; for categorical variables, p-values are from the Wald X2

test.

Note: SD: standard deviation; PHQ-9: Patient Health Questionnaire-9; GAD-7: Generalized Anxiety Disorder-7
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7.3.2. Final model specifications and model fit statistics

Table 7.2. Final model fit statistics

Depression symptoms Anxiety symptoms
b paths Lagged Contemporaneous Lagged Contemporaneous
Chi-square 38.75 45.2 36.81 41.25
Degrees of freedom 20 23 24 28
p-value 0.007 0.004 0.05 0.05
RMSEA 0.046 0.047 0.035 0.033
CFlI 0.98 0.98 0.99 0.99
TLI 0.96 0.96 0.98 0.98
BIC 9296 9284 8163 8143
BIC Difference 12 20
AIC 9100 9100 7983 7980
AIC Difference 0 3

Note: RMSEA: Root Mean Square Error of Approximation; CFl: Comparative Fit Index; TLI: Tucker—Lewis index; BIC:
Bayesian information criterion; AIC: Akaike’s Information Criteria

Table 7.2 shows model fit statistics for models looking at depression and anxiety
symptoms as the main outcomes. Even though models with lagged and contemporaneous b paths
had similar RMSEA, CFIl and TLI, the models with contemporaneous b paths had better fit than
those with lagged b paths based on the comparison of BIC and AIC fit indices. For depression
symptoms, the AIC indices were equal, but the BIC index of the contemporaneous model was
smaller by 12 points. Therefore, models with contemporaneous b paths were therefore chosen as
the final models for both mental health symptoms. Estimates of the paths and effects of the

alternative lagged models are reported in the Appendix B (Figure B1, Figure B2 and Table B4).

7.3.3. Effects of the interventions on alcohol use (a paths) and effects of alcohol use on mental
health symptoms (b paths)

When compared to the SOC, both interventions significantly increased the percentage of
days abstinent from alcohol use only at the first follow-up visit (Col: Mean difference

(MD)=0.17, p<0.001; BI: MD=0.22, p<0.001) (Figures 7.2 and 7.3).
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Decreased alcohol use at each follow-up visit was significantly associated with a decrease
of 0.57 score in depression symptoms at the same visit (MD=-0.57; p=0.02) (Figure 7.2).
However, there was no significant impact of alcohol use on anxiety symptoms (MD=-0.24;

p=0.14) (Figure 7.3).

Time of assessment Baseline 3-month 6-month 12-month
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Figure 7.2. Final model examining the mediating role of alcohol use in the effects of two
interventions on depression symptoms

Note: Col: combined intervention; BI: brief intervention; ALC: alcohol use, measured as the percentage of days abstinent
from alcohol in the last 30 days; DEP: depression symptoms, measured as the Patient Health Questionnaire-9 score.
Gender was regressed on all follow-up measures of alcohol use and anxiety symptoms.

Coefficients (standard errors) of all paths were presented. Significant paths were in bold; (*) p<0.05; (**) p<0.01; (***)
p<0.001
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Figure 7.3. Final model examining the mediating role of alcohol use in the effects of two

interventions on anxiety symptoms

Note: Col: combined intervention; BI: brief intervention; ALC: alcohol use, measured as the percentage of days abstinent
from alcohol in the last 30 days; ANX: anxiety symptoms, measured as the Generalized Anxiety Disorder-7 score. Gender
was regressed on all follow-up measures of alcohol use and anxiety symptoms.

Coefficients (standard errors) of all paths were presented. Significant paths were in bold; (*) p<0.05; (**) p<0.01; (***)
p<0.001

7.3.4. Direct and indirect effects of the interventions on mental health symptoms via alcohol
use

For each intervention, the overall direct effects of the interventions on mental health
symptoms at 12 months were the sum of 4 direct effects through 4 pathways (not going through
any measurement of alcohol use). The overall indirect effects of the interventions on mental
health symptoms at 12 months were the sum of 8 indirect effects through all 8 pathways (going
through at least one measurement of alcohol use). Path specifications and parameters of the final

model with contemporaneous b paths were shown in Table 7.3.
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Table 7.3. Paths and parameters of direct, indirect and total effects of the interventions
on mental health symptoms at 12 months (based on models with contemporaneous b

paths)
Effects Path specifications Parameters?, based on intervention
Col BI
Direct effect 1 X->Y2->Y3->Y, c’11*y12*yl13 c’21*y12*yl13
Direct effect 2 X->Y2->Y4 c’11%*y22 c’21%*y22
Direct effect 3 X->Y3->Y4 c’12*y13 c’21*y13
Direct effect 4 X->Y4 c’13 c’23
Overall direct effect Direct effect 1+2+3+4
Indirect effect 1 X->M2->M3->Ma->Y 4 all*m12*m13*b a21*ml12*ml13*b
Indirect effect 2 X->M2->M3->Y3->Y4 all*ml12*b*y13  a21*ml12*b*y13
Indirect effect 3 X->Mz->Ma->Y 4 all*m22*b a21*m22*b
Indirect effect 4 X->M2->Y2->Y3->Ys all*b*y12*y13 a2l*b*y12*y13
Indirect effect 5 X->M2->Y2->Y4 all*b*y22 a2l*b*y22
Indirect effect 6 X->Ms->Ma->Y4 al2*ml3*b a22*m13*b
Indirect effect 7 X->Ms->Y3->Y, al2*b*yl13 a22*b*y13
Indirect effect 8 X->Mas->Y4 al3*b a23*b
Overall indirect effect  Indirect effect
1+2+3+4+5+6+7+8

Total effect Overall direct effect +

overall indirect effect

1Path parameters correspond to paths specified in the model with contemporaneous b paths, Figure 7.1
Note: X: the intervention (Combined Intervention or Brief Intervention); M: the mediator (alcohol use); Y: the
outcome (depression or anxiety symptoms); Col: Combined Intervention; Bl: Brief Intervention

There were significant overall indirect effects via alcohol use of both interventions on
depression symptoms at the 12-month follow-up (Col: MD=-0.134; 95%CI: -0.251-(-0.035); BI:
MD=-0.141; 95%CI: -0.261-(-0.038)) (Table 7.4). All overall indirect effects of the interventions
on depression symptoms were also significant at 3 months and 6 months (Tables B2 and B3,
Appendix B). However, none of the overall direct effects and total effects of the interventions on

depression symptoms at 12 months were statistically significant.

All overall indirect effects, direct effects and total effects of both interventions on anxiety

symptoms at 12 months were not statistically significant (Table 7.4).
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Table 7.4. Direct effects and indirect effects (via alcohol use) of the interventions on
depression and anxiety symptoms at 12 months

Combined Intervention Brief Intervention

B 95%CI SE p-value p 95%Cl SE  p-value
Depression symptoms
Overall
direct effect -0.062  -0.662; 0.505 0.36 0.86 0.184 -0.455;0.819 0.39 0.64
Overall R
indirect effect -0.134  -0.251; -0.035 0.07 0.04 0.141 -0.261; -0.038 0.07 0.04
Total effect -0.196  -0.776; 0.360 0.34 0.57 0.043 -0.578;0.657 0.38 0.91
Anxiety symptoms
Overall
direct effect 0.095 -0.410; 0.589 0.30 0.75 0.171 -0.282;0.639 0.28 0.54
Overall -
indirect effect -0.066  -0.149; 0.006 0.05 0.16 0.072  -0.165;0.007 0.05 0.16
Total effect  0.029 -0.468; 0.524 0.30 0.92 0.099 -0.344;0551 0.27 0.72

Note: = Mean difference, which is the difference in mean Patient Health Questionnaire-9/Generalized Anxiety
Disorder-7 score at 12 months, when comparing the intervention groups to the standard of care; Significant
estimates and bootstrap Cls were in bold; CI: confidence interval; SE: standard error.

7.4. Discussion

To my knowledge, this study was among the first to examine the mediating role of
alcohol use in the effects of alcohol reduction interventions on mental health symptoms of PWH.
| found that alcohol use, measured as percentage of days abstinent from alcohol in the last 30
days, was a significant mediator of the effects of the alcohol interventions on depression
symptoms of participants. Both Col and Bl interventions significantly reduced alcohol use,
which in turn was associated with decreased depression symptoms. However, since there was no
impact of alcohol use on anxiety symptoms, alcohol use was not a significant mediator of the
pathways from the interventions to anxiety symptoms. The total effects of the interventions on

both mental health symptoms were also not significant.

The literature on the secondary impact of alcohol reduction interventions on mental
health of participants is scarce, and research examining how alcohol use acts as a mediator in this
pathway is even more rare. One study among patients with alcohol dependence in the United

Kingdom reported significant improvements in depression and anxiety symptoms at 6-month
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follow-up and improvements in anxiety symptoms at 1-year follow-up after implementing a
detoxification program*?®, The fact that decreased depression symptoms were only reported
among those whose drinking was significantly reduced might be indicative of the role of alcohol
use in improving depression. However, there was no comparison group in this study to evaluate
the relative impacts of the program on mental health, and no formal mediation analysis through

changes in alcohol use was conducted.

In this study, positive impacts of alcohol use on depression symptoms were observed.
Previous studies in the literature have showed significant associations between high levels of
alcohol use and depression, both in the general population and among PWH. For example, one
study among drinkers in the US reported that a history of alcohol dependence associated with a
4.2 times increase in the odds of having major depression?. A systematic review by Sullivan et
al. also found that alcohol problems were strongly correlated with worse depression course,

increased suicide/death risk and worse social functioning?®.

| did not find any associations between alcohol use and anxiety symptoms in this study.
Research on the relationship between alcohol use and anxiety disorders has been more
inconsistent, with some studies reporting a positive association between high levels of alcohol
use and more anxiety symptoms (and vice versa)?®’2® while others concluding that alcohol use
and alcohol intoxication were actually associated with reduced anxiety?:3%3%1 Among our
sample, the mean score of anxiety symptoms was low at baseline (1.5 out of 21). There was little
room for anxiety symptoms improvement over time, which might explain the lack of effect of the

interventions on anxiety symptoms through alcohol use.

Since alcohol use disorders and mental health problems such as depression and anxiety

usually co-exist?1:285301.302 ‘several treatment approaches have been used for individuals with the
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comorbidities of alcohol use disorders and mental disorders, including sequential, parallel and

integrated approaches®?

. The sequential approach, which treats one disorder after the other, fails
to take into account the reciprocal association between them, while the parallel approach, which
includes different providers treating both disorders at the same time, makes it more difficult to
coordinate care for patients®®4. Since the integrated approach promotes the simultaneous
treatment of both disorders by one single provider, it is preferrable to the other two
approaches®®. In fact, psychological interventions based on M1 and CBT are considered ideal to
treat these comorbidities, because they can simultaneously target substance use and mental
health disorders?85303305 A systematic review on psychological interventions for alcohol misuse
among people with co-occurring depression or anxiety disorders found that both M1 and CBT-
based interventions significantly reduced both depression, anxiety symptoms and alcohol
consumption®. Brief interventions were also effective in improving mental health symptoms,

even though some studies reported better outcomes associated with longer treatment

conditions306:307,

Even though alcohol use was a significant mediator in the pathway from the interventions
to depression symptoms, the direct and total effects of interventions on both mental health
symptoms were not significant. However, as shown in Table 7.4, the total effect of the Col on
depression symptoms had a larger magnitude than the indirect effect, but was less precise (with a
wider 95%Cl). Since the 95%Cls of the total effects were wider, they did not reach statistical
significance, even when both indirect effects were significant. Compared to the tests of total
effect and direct effect, the test of indirect effect can considerably greater power, and requires a
much smaller sample size to achieve the same power3®. Therefore, it is not uncommon to

observe a significant mediation even without a total effect to be mediated3®®3%, |t is
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recommended that researchers continue to test mediation in the absence of total effect, and that
the magnitude and significance of the indirect effect should be the focus of the mediation
analysis®!®31, Future studies with larger sample size might have enough power to detect

significant effects of these interventions on depression symptoms.

This study has several limitations. First, | was not able to examine the exact mechanism
through which reduced alcohol use affects depression and anxiety symptoms. It has been
suggested that excessive consumption of alcohol could result in metabolic and nervous system
changes that increase the risks for depression and anxiety?®>312, Moreover, individuals with
alcohol misuse are also more likely to experience problems not only in their health but also their
work life and social life, which can in turn lead to mental health issues®*2. Qualitative research
methods, such as in-depth interviews and focus group discussions, might be necessary to
understand how changes in alcohol consumption improve or worsen depression and anxiety
symptoms among PWH with hazardous alcohol use. Second, 7-11% of the participants had
missing data at different follow-up visits. Missingness at 6-month was associated with both
higher depression and anxiety scores at baseline, while missingness at 12-month was associated
with only higher depression scores at baseline. I tried to minimize this problem by using the
FIML estimator in Mplus, which is a more conservative approach to deal with missing data
assuming data were missing at random (MAR)?%. Finally, the models also made the assumptions
of no measurement error of the mediators and outcomes, and no unmeasured confounding
between them. When | tried to add measurement error components to the model (i.e., including
measured and latent variables of the mediators and outcomes), the model fit became worse, thus
| decided to report the models without measurement errors. | also controlled for confounding by

different methods, such as allowing for covariances between alcohol use and mental health
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symptoms at the same time point, and including autoregression pathways. Finally, by using the
PHQ-9 and GAD-7 scales, we could not determine whether participants with mental health
symptoms in our study merely had a larger psychiatric diagnosis or only exhibited symptoms
without a clinical diagnosis. Interventions targeting participants with substance use disorders
may use a diagnostic interview (such as the Mini-International Neuropsychiatric Interview) to
better distinguish between mental health symptoms and a mental health disorder diagnosis,
because sometimes the improvement in mental health is a mere result of the reduction in

substance-induced symptoms>22,

Despite the limitations, this study makes valuable contributions to the understanding of
whether and how alcohol use mediates the pathway between alcohol reduction interventions and
mental health symptoms, namely depression and anxiety among PWH. Future alcohol
interventions should incorporate mental health components to increase the magnitude of the total
effects on common mental health problems such as depression and anxiety symptoms. Studies
with larger, more representative samples can compare and evaluate the cost-effectiveness of
interventions solely focusing on alcohol reduction versus alcohol interventions that integrate

components of mental health care.

7.5. Conclusions

Alcohol use, measured as percentage of days abstinent from alcohol in the last 30 days,
was a significant mediator of the effects of two alcohol interventions on depression symptoms,
but not anxiety symptoms of ART clients in Thai Nguyen, Vietnam. More research, especially
interventions that equally highlight mental health and alcohol disorders as well as cost-
effectiveness studies focusing on PWH with these comorbidities, are needed to determine and

further evaluate the optimal ways to tackle these common comorbidities among PWH.
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CHAPTER 8. DISCUSSION AND CONCLUSION

8.1. Summary of aims and findings

8.1.1. Paper 1 (Aim 1 and Sub-aim 1)
The aims of the first paper (Chapter 5) were to (1) evaluate the longitudinal association

between depression, anxiety symptoms and two HIV outcomes (viral suppression and complete
ART adherence) among ART clients with hazardous alcohol use in the parent trial; and (2)
determine whether alcohol dependence modifies the longitudinal association between depression,
anxiety symptoms and HIV outcomes. No overall effect of depression and anxiety symptoms on
viral suppression was observed throughout the study. However, | found that anxiety symptoms
were associated with a small increase in the probability of viral suppression only at the last
follow-up. Since an inverted U-shaped association between arousal, anxiety, and
performance?’>278 has been reported, | hypothesized that by participating in multiple rounds of
interviews, participants with milder anxiety symptoms might become more aware of and worried
about their health’s status, and therefore more motivated to take action to improve their overall

health.

| was also able to demonstrate that an increase in depression or anxiety symptoms was
associated with a decreased probability of complete ART adherence, defined as no missed pills
in the last three months. This study also supported a modifying effect of alcohol dependence on
the association between anxiety symptoms and ART adherence in this group. More specifically,
the negative effects of anxiety symptoms on ART adherence were stronger among participants

with alcohol dependence, compared to those without. This finding highlighted the importance of
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tackling co-existing problems commonly seen among PWH, such as alcohol dependence and
mental health disorders, due to their syndemic interaction to worsen HIV outcomes.
8.1.2. Paper 2 (Aim 2)

The aims of the second paper (Chapter 6) were to (1) describe the changes in depression
and anxiety symptoms of ART clients who are hazardous drinkers in the parent trial over time
and (2) assess the impact of two evidence-based alcohol-reduction interventions on depression
and anxiety symptoms at 3, 6, and 12 months post-intervention, comparing the effects of the two
interventions to each other and to the SOC group. | found that depression and anxiety symptoms
were common among ART clients with hazardous alcohol use at baseline (the proportion of
participants having depression and anxiety symptoms at baseline was 25.1% and 16.1%,
respectively). A decrease in depression and anxiety symptoms were observed in all three arms
from baseline to 12-month follow-up, with largest absolute change observed in the Bl arm for
depression symptoms and the SOC arm for anxiety symptoms. GEE models were used to
evaluate the longitudinal effects of the interventions on depression and anxiety symptoms,
controlling for baseline scores and other covaries. However, | did not see no significant
differences in depression and anxiety symptoms among participants receiving either intervention,
relative to the SOC.

8.1.3. Paper 3 (Aim 3)

In the third paper (Chapter 7), using structural equation modeling to analyze longitudinal
data from the main trial, | aimed to examine the mediating role of alcohol use in the pathway
from the interventions to depression and anxiety symptoms at the last follow-up visit of
participants. Since the interventions had been shown to have positive impacts on alcohol use, I

hypothesized that reduced alcohol use would in turn lead to reduced depression and anxiety
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symptoms at 12 months, and that alcohol use would be a significant mediator in this pathway.
This study was among the first to examine the effects of alcohol reduction interventions on
mental health symptoms of PWH via alcohol use. | found that alcohol use, measured as
percentage of days abstinent from alcohol in the last 30 days, was a significant mediator of the
effects of the alcohol interventions on depression symptoms of participants. Both Col and Bl
interventions significantly reduced alcohol use, which in turn was associated with decreased
depression symptoms. However, there was no significant impact of alcohol use on anxiety
symptoms, therefore alcohol use did not mediate the pathways from the interventions to anxiety
symptoms. The total effects of the interventions on both mental health symptoms were also not
significant. This was not unexpected, since intervention content primarily focused on alcohol use
instead of mental health disorders. However, the findings demonstrated that decreased alcohol
use itself could lead to decreased depression symptoms over time, and that changing the level of
alcohol use could play an important role in improving depression symptoms for PWH with

hazardous drinking.

8.2. Key discussion points
8.2.1. Intervention implications

8.2.1.1. The need for mental health interventions among PWH

The results from this dissertation have implications for future interventions focusing on
mental health among PWH. | found high prevalence of depression and anxiety symptoms among
this sample of ART clients with hazardous alcohol use in Vietnam. Moreover, these mental
health symptoms lead to sub-optimal adherence over time, and anxiety symptoms interacted with
alcohol dependence to further reduce ART adherence. These findings highlighted the urgent

need for interventions targeting depression and anxiety for the vulnerable group of PWH with
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high levels of alcohol use. However, the knowledge and awareness of mental health disorders
among PWH remain low®#31° For example, the lack of awareness and denial of mental health
problems, confirmed by not only PWH but also HIV providers in Vietnam, were found to be a
significant barrier to mental health care seeking behaviors®'4. Therefore, the first important step
is to raise awareness about the seriousness of mental health problems among PWH, especially
those with co-morbidities such as alcohol use disorders. In addition, mental health services such
as screening, counseling or medication treatment are essential to improve not only mental health,
but also HIV outcomes and the overall well-being for PWH with hazardous alcohol use.
Transdiasgnostic interventions, which apply the same underlying treatment principles across
mental disorders without tailoring the protocol to specific diagnoses®'®, might also be necessary,

given that a lot of patients can have multiple mental health disorders at the same time.

In one of the studies, although lower level of alcohol use led to fewer depression
symptoms, | was not able to demonstrate a significant total effect of both interventions, Col and
BI, on depression and anxiety symptoms. This might be because the counseling sessions of the
alcohol reduction interventions did not include any mental health care components. Given the
promising findings on the effects of reduced alcohol use on mental health symptoms, alcohol
interventions with a dual focus on alcohol reduction and mental health care should be
implemented to achieve more pronounced and sustainable improvements in mental health status
for PWH with hazardous alcohol use. In fact, psychological interventions based on Ml and CBT
are considered a great option to treat these comorbidities, because they can simultaneously target
substance use and mental health disorders?®>3033%_ A systematic review on psychological
interventions for alcohol misuse among people with co-occurring depression or anxiety disorders

found that both MI and CBT-based interventions significantly reduced both depression, anxiety
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symptoms and alcohol consumption3®

. Treatment approaches such as sequential, parallel and
integrated approaches have been proposed for individuals with the comorbidities of alcohol use
disorders and mental disorders®®. The integrated approach is considered more preferrable to the
other two approaches due to its ability to promotes the simultaneous treatment of both disorders
by one single provider3®. However, mental health interventions targeting participants with
substance use disorders may use a diagnostic interview (such as the Mini-International
Neuropsychiatric Interview) to better distinguish between mental health symptoms and a mental

health disorder diagnosis, because sometimes the improvement in mental health is a mere result

of the reduction in substance-induced symptoms32,

Studies have shown that both MI and CBT-based interventions have great potentials to
treat individuals in the general population with co-morbidities of alcohol use and mental health
disorders, due to their ability to reduce both mental health symptoms and alcohol
consumption?®303305 However, in a systematic review on psychological interventions for
alcohol misuse among people with co-occurring depression or anxiety disorders, none of the
interventions reported was implemented among PWH. Additional studies should be done to test
these integrated interventions among the specific group of PWH, who are even more susceptible
to these co-morbidities but facing more barriers to access to care®143314315 |n addition, PWH
suffer from unique challenges and stressors associated with HIV infection, including health-
related concerns, financial difficulties as well as discrimination, stigma and lack of social
support, which can lead to alcohol misuse and mental health issues*°. Therefore, interventions
for PWH with co-occurring alcohol use and mental health disorders must take into account these

unique challenges to reduce their alcohol intake and improve their mental health.
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| found that compared to the Col, the BI significantly reduced depression symptoms at 6
months, even though the impact was not sustained at 12 months. In the main paper of the trial
that has recently been published, the Bl was equally effective as, if not better than the Col in
reducing alcohol use and improving viral suppression among participants®!. Since the Bl is
shorter, less intensive and needs fewer resources, it can potentially be the better and more cost-
effective intervention of the two options to be delivered to PWH who are hazardous drinkers in

low-resource settings.

8.2.1.2. The need for implementation research studies

Despite high prevalence of depression, anxiety among PWH and their serious HIV and
non-HIV related consequences, globally mental health care for PWH continue to be overlooked,
and mental health issues are often under-diagnosed and under-treated among this group®242317,
Studies among PWH in LMIC revealed numerous personal and organization challenges to
accessing mental health services, including HIV and mental-health related stigma, lack of
awareness around mental health issues, limited human resources, lack information on available
mental health services and fragmented health system3!4315318 Ag a result, mental health services

and facilities dedicated to the marginalized population of PWH are even more scarce!46:314315318

Therefore, even when an intervention is proved to be effective in a research setting, there
might be numerous barriers to implementing such an intervention in a low-resource setting. For
example, in Vietnam the average number of psychiatrist and psychologist per 100,000 population
was only 0.91 and 0.09, respectively®'®. Psychiatrists in Vietnam only work in mental hospitals
or psychiatric departments in general hospitals, leading to a serious lack of mental health care

320

access in outpatient settings><”. Moreover, even if mental health care exists, concerns about

affordability of such services still exist among PWH, which greatly affect their willingness to
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receive mental health care®!*. It would be impossible to successfully scale up mental health
interventions for PWH without taking into account these real-world challenges and coming up
with appropriate implementation strategies to overcome them. Future implementation science
research in this area is warranted to ensure feasibility, acceptability and effectiveness of
evidence-based interventions targeting PWH with co-occurring alcohol use and mental health
disorders in LMIC. Implementation science studies will help us understand the barriers and
facilitators of the implementation of mental health interventions in LMIC, as well as identify

appropriate implementation strategies to overcome these barriers.

For example, mental health services should be integrated into existing HIV primary care,
especially in low- and middle- income countries (LMIC) by using existing human resources in
HIV programs. The integration of mental health screening and treatment into HIV care was
indeed identified as a crucial step towards achieve the UNAIDS 90-90-90 goals in low-resource
settings®!. Several studies have also tested different models of task-shifting to treat common
mental health disorders in low-resource settings, such as in sub-Saharan Africa where there is a
paucity of mental health care providers®??-32°, Task-shifting is defined as a rational distribution of
tasks among the health workforce teams, where specific tasks are moved from highly qualified
health workers to those with shorter training and fewer qualifications®?®. It has been shown to be
a feasible and effective strategy to improve mental health symptoms, not only for the general
population but also for PWH in sub-Saharan Africa 322324325 However, no intervention using
task-shifting as an implementation strategy to provide mental health care for PWH has been done
in Vietnam. Further implementation studies testing the feasibility and cost-effectiveness of this
model in Vietnam is necessary to scale up mental health care for PWH with comorbidities given

limited existing resources.
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8.2.2. Implications for future research

8.2.2.1. The interaction of different co-morbidities on ART adherence and viral suppression
among PWH

It is important to examine how alcohol use and mental health symptoms interact to affect
ART adherence and HIV viral load, given that about 10% of PWH suffer from co-occurring
mental health and alcohol use disorders?2. Study 1 was among the first to examine the syndemic
interaction of alcohol use and mental health symptoms among PWH, and | found that the
negative effects of anxiety symptoms on ART adherence were stronger among participants with
alcohol dependence. However, | was not able to make inference on the broader group of PWH,
since only PWH in Vietnam who are on ART and have hazardous alcohol use were recruited. In
order to make findings more generalizable, future studies should include other groups of PWH,
such as PWH without hazardous alcohol use, PWH who are not on ART and PWH in other

countries.

PWH are affected by numerous co-morbidities other than alcohol use and mental health
disorders, such as smoking, drug abuse and other sexually transmitted infections*4171:327 These
comorbidities are often the consequences of HIV infection or associated risk factors and risky
behaviors3?:32°_ Previous studies have shown that PWH have significantly more comorbidities
than their HIV-negative counterparts, and that about 30% of PWH have at least one comorbid
condition!®32933%0 Increased numbers of comorbidities were also associated with higher HIV
viral loads and worse ART adherence!!4118171 The syndemic approach, which aims to explain
why certain diseases and conditions usually co-occur, and to explore the pathways through which
they interact to enhance the negative effects of diseases!®*, was applied in the first study of this
dissertation. It can be expanded in future research to identify the most vulnerable sub-group of

PWH with co-morbidities, to determine the mechanisms through which these comorbidities
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interact to affect HIV outcomes and to guide combined interventions incorporating different

components targeting the comorbidities.

8.2.2.2. Mediation and moderation research on the potential effects of alcohol use on mental
health symptoms among PWH

In one of the studies, lower levels of alcohol use were associated with fewer symptoms of
depression, but were not associated with anxiety symptoms. Conflicting findings have been
reported on the association between alcohol use and common mental health disorders. While
some studies found that higher levels of alcohol use correspond to more mental health
symptoms?®72%:33L gthers showed no association, or associations in the opposite direction
(higher alcohol use associated with reduced symptoms)?1146:300301 “NMore longitudinal research is
needed to explore how alcohol use affects common mental health disorders among PWH, and if
a U-shape relationship exists. A study among PWH in Vietnam showed that even though
hazardous drinking was associated with higher likelihood of having depression symptoms, social
support acted as a buffer in this association, such that it was only significant among those with
low levels of social support®3!. Future studies should seek to understand not only the potential
mechanisms through which alcohol use affect mental health, but also potential factors that might
affect this relationship, such as social support, alcohol norms and stigma. Qualitative research
methods, such as in-depth interviews and focus group discussions might be able to shed more
light on how different levels of alcohol consumption influences depression and anxiety
symptoms among PWH, and whether the effects depend on other interpersonal and

environmental factors.
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8.2.2.3. Multi-level interventions targeting alcohol use and mental health for PWH where social
norms around alcohol use exist

As | have mentioned in the discussion above, the interrelationship between alcohol use
and mental health among PWH is complicated because it also depends on different social and
environmental factors. PWH have unique challenges that make alcohol abstinence challenging.
First, PWH can be particularly susceptible to alcohol abstinence stigma, which is stigma
associated with abstaining or reducing alcohol consumption, especially in social contexts®*®. In
Vietnam, social drinking and social support are perceived as closely intertwined**. In fact, it has
been shown in one study that no alcohol use was actually associated with depression symptoms
among HIV-positive PWID in Vietnam, and in another study that hazardous drinking was not
associated with depression symptoms among PWH who receive social support'#333, Second, the
social pressure to drink in social events among men in Vietnam might be so high that those who
refuse to drink at such events might be perceived as rude, abnormal or having an illness'*3. This
might make it even more difficult for PWH who do not want to disclose their HIV status to
refuse drinking. Finally, PWH might use alcohol as a coping mechanism for stress, because
alcohol use can help improve mood to an extent'*3. Therefore, the efforts to reduce alcohol use
and improve mental health symptoms among PWH should not stop at the interpersonal level. It
would be challenging to change individual’s drinking behaviors and mental health status in a
context where very powerful norms around alcohol exist and strongly affect such behaviors.
Multi-level interventions that aim to tackle not only individual behaviors, but also political and
social contexts around drinking are strongly encouraged because this holistic approach would
have a lot more potential to make simultaneous positive impacts on alcohol use and mental

health of PWH.
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APPENDIX A. SUPPLEMENTARY TABLES AND FIGURES FOR CHAPTER 5

Conceptual model and mapping of underlying theories

Alcohol
dependence
\
Syndemics
Theory
Depression symptoms Viral suppression
Anxiety symptoms Transactional model ART adherence
of Stress and Coping

Figure Al. Conceptual model and mapping of underlying theories
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2. Table Al. Associations between depression, anxiety symptoms and HIV outcomes at the
next visit (Models with interaction terms)

Table Al. Associations between depression, anxiety symptoms and HIV outcomes at the
next visit!

Viral supression? ART adherence?

aRR  95%CI values aRR 95%CI values

Main predictor: Depression symptoms
Depression symptoms (at the previous

timepoint) 1.07 0.77-1.47 0.7 0.90 0.85-0.96 0.002
Time (of outcome assessment)
3-month 1.00 faleie faieie 1.00 il il
6-month 1.01 0.95-1.08 0.7 0.93 0.87-0.99 0.04
12-month 0.96 0.90-1.02 0.19 0.96 0.89-1.02 0.19
Interaction terms
Depression symptoms x 6-month 0.98 0.90-1.06 0.58 1.06 0.97-1.16 0.22
Depression symptoms x 12-month 1.06 0.98-1.15 0.16 112 1.03-1.23 0.01
Wald test for joint significance* 0.13 0.05

Main predictor: Anxiety symptoms
Anxiety symptoms (at the previous

timepoint) 0.96 0.89-1.04 0.29 0.87 0.80-0.95 0.002
Time (of outcome assessment)
3-month 1.00 kel falaled 1.00 ikl Fx
6-month 1.00 0.94-1.06 0.97 0.95 0.89-1.01 0.09
12-month 0.95 0.90-1.01 0.1 0.97 0.91-1.03 0.28
Interaction terms
Anxiety symptoms x 6-month 1.00 0.89-1.13 0.95 1.03 0.90-1.18 0.63
Anxiety symptoms x 12-month 1.14 1.02-1.27 0.02 1.20 1.06-1.36  0.003
Wald test for joint significance* 0.04 0.01

1Each multivariable model has only one mental health predictor, either depression symptoms or anxiety symptoms; models
with the same outcome have the same set of covariates. aRRs were associated with a 5-point increase in scores of
depression or anxiety symptoms at the previous time point

2Models predicting viral suppression controlled for age, viral suppression at baseline, intervention exposure, time,
interaction of time*depression/anxiety symptoms

3Models predicting adherence controlled for marital status, alcohol dependence at baseline, adherence at baseline,
intervention exposure, time, interaction of time*depression/anxiety symptoms

4p-value of the Wald test for joint significance of all interaction terms in the model

Note: ART: antiretroviral therapy; aRR: adjusted risk ratio; Cl: confidence interval
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3. Table A2. Effect modification of baseline viral suppression on the associations between
depression, anxiety symptoms and viral suppression

Table A2.1. Effect modification of baseline viral suppression on the associations between
depression, anxiety symptoms and viral suppression?

p_
aRR 95%CI values

Main predictor: Depression symptoms

Depression symptoms 0.99 0.95-1.02 0.42

Depression symptoms x Viral suppression at
baseline 0.89 0.79-0.99 0.04
Main predictor: Anxiety symptoms

Anxiety symptoms 0.98 0.93-1.03 0.44

Anxiety symptoms x Viral suppression at baseline 0.88 0.76-1.01 0.07

All models controlling for age, viral suppression at baseline, intervention exposure, time, interaction of baseline viral
suppression*depression/anxiety symptoms
Note: aRR: adjusted risk ratio; Cl: confidence interval

Table A2.2. Associations between depression symptoms and viral suppression, stratified
by baseline viral suppression?

p-
aRR 95%CI values
Viral suppression at baseline 0.99 0.96-1.01 0.32
No viral suppression at baseline 1.11 0.98-1.27 0.14

tAll models controlling for age, viral suppression at baseline, intervention exposure, time, interaction of baseline viral
suppression*depression/anxiety symptoms
Note: aRR: adjusted risk ratio; Cl: confidence interval
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4. Table A3. Missing data of depression, anxiety symptoms and HIV outcomes at follow-
up visits

Table A3. Missing data of depression, anxiety symptoms and HIV outcomes at follow-up
Vvisits

3-month 6-month 12-month
N % N % N %

Mental health
Dep_ressmn symptoms 35 8 3 7 50 11
Anxiety symptoms

HIV outcomes
Complete ART adherence
Viral suppression

40 9 39 8 53 12
37 8 30 7 50 11

Note: ART: antiretroviral therapy
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APPENDIX B. SUPPLEMENTARY TABLES AND FIGURES FOR CHAPTER 7

1. Table B1. Paths and parameters of direct, indirect and total effects of the
interventions on mental health symptoms at 3 and 6 months (based on models with
contemporaneous b paths)

Table B1. Paths and parameters of direct, indirect and total effects of the
interventions on mental health symptoms at 3 and 6 months (based on models

with contemporaneous b paths)

Effects

Path specifications

3-month
Direct effect 1
Overall direct effect
Indirect effect 1

Overall indirect
effect
Total effect

6-month
Direct effect 1
Direct effect 2
Overall direct effect
Indirect effect 1
Indirect effect 2
Indirect effect 3

X->Y:2

Direct effect 1
X->Mz->Y>
Indirect effect 1

Overall direct effect +
overall indirect effect

X->Y2->Y5
X->Y;

Direct effect 1+2
X->M2->M;3->Y 3
X->M2->Y2->Y5
X->Ms->Y3

Overall indirect effect Indirect effect 1+2+3

Total effect

Overall direct effect +

overall indirect effect

Parameters?, based on

intervention

Col Bl
c’11 c’21
c’11 c’21
all*b a21*b
all*b a21*b
c’11*yl12 c’21*yl2
c’12 c’22
all*m12*b a21*mi12*b
all*b*y12 a21*b*y12
al2*b a22*b

IPath parameters correspond to paths specified in the model with contemporaneous b paths, Figure

7.1

Note: X: the intervention (Combined Intervention or Brief Intervention); M: the mediator (alcohol
use); Y: the outcome (depression or anxiety symptoms); Col: Combined Intervention; Bl: Brief

Intervention
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2 3. Table B2. Direct effects and indirect effects (via alcohol use) of the
interventions on depression symptoms at 3 and 6 months (based on the
final model with contemporaneous b paths)

Table B2. Direct effects and indirect effects (via alcohol use) of the interventions on
depression symptoms at 3 and 6 months (based on the final model with
contemporaneous b paths)

Combined Intervention

Brief Intervention

Intervention /] 95%CI SE vaF:ue /] 95%CI SE vaﬁue
3-month

Total effect 0.047 -0.652;0.728 0.42 0091 -0.319  -1.003;0.362 0.41 0.44

Indirect effect  -0.099 -0.182; -0.027 0.05 0.04 -0.124 -0.224;-0.034 0.06 0.03

Direct effect -0.052 -0.748;0.626 0.41 0.90 -0.443  -1.123;0.220 041 0.28
6-month

Total effect 0.236  -0.425;0.886 0.40 0.55 -0.473  -1.073;0.128 0.37 0.20

Indirect effect -0.123 -0.231;-0.032 0.06 0.05 -0.134 -0.252;-0.034 0.07 0.05

Direct effect 0.113  -0.543;0.757 0.39 0.78 -0.607 -1.194;-0.020 0.36 0.09

Note: = Mean difference, which is the difference in mean Patient Health Questionnaire-9 score at each
time point, when comparing the intervention groups to the standard of care; Significant estimates and
bootstrap Cls were in bold; CI: confidence interval; SE: standard error
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4. Table B3. Direct effects and indirect effects (via alcohol use) of the interventions on
anxiety symptoms at 3 and 6 months (based on the final model with
contemporaneous b paths)

Table B3. Direct effects and indirect effects (via alcohol use) of the interventions on
anxiety symptoms at 3 and 6 months (based on the final model with contemporaneous b

paths)
Combined Intervention Brief Intervention

Intervention p 95%ClI SE  p-value B 95%ClI SE p-value
3-month

Total effect 0.045 -0.364;0.439 0.25 0.85 -0.187 -0.585;0.196 0.24 0.44

Indirect effect  -0.041  -0.093; 0.004 0.03 0.16 -0.053 -0.121;0.005 0.04 0.16

Direct effect 0.004 -0.401;0.401 0.25 0.99 -0.240 -0.635;0.138 0.24 0.31
6-month

Total effect 0.083 -0.362;0.514 0.26 0.76 -0.123 0.565;0.340 0.27 0.65

Indirect effect  -0.049  -0.110; 0.004 0.04 0.16 -0.055 -0.124;0.005 0.04 0.17

Direct effect 0.034  -0.415;0.472 0.27 0.90 -0.177 -0.610;0.276  0.27 0.50

Note: s = Mean difference, which is the difference in mean Generalized Anxiety Disorder-7 score at each time
point, when comparing the intervention groups to the standard of care; CI: confidence interval; SE: standard

error
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5. Figure B1. Alternative model with lagged b paths examining the mediating role of
alcohol use in the effects of two interventions on depression symptoms

—04(.03)

Time of assessment Baseline 3-month 6-month 12-month
.06(.05)
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— 26( 04] - 15[ 05)
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(03" JALCZ -56(.03)" .‘ U aic, |

03( 03) \\

.14(.06)*

Figure B1. Alternative model with lagged b paths examining the mediating role of alcohol

use in the effects of two interventions on depression symptoms

Note: Col: combined intervention; BI: brief intervention; ALC: alcohol use, measured as the percentage of days abstinent
from alcohol in the last 30 days; DEP: depression symptoms, measured as the Patient Health Questionnaire-9 score.
Gender was regressed on all follow-up measures of alcohol use and anxiety symptoms.

Coefficients (standard errors) of all paths were presented. Significant paths were in bold; (*) p<0.05; (**) p<0.01; (***)
p<0.001
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6. Figure B2. Alternative model with lagged b paths examining the mediating role of
alcohol use in the effects of two interventions on anxiety symptoms
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Figure B2. Alternative model with lagged b paths examining the mediating role of alcohol

use in the effects of two interventions on anxiety symptoms

Note: Col: combined intervention; BI: brief intervention; ALC: alcohol use, measured as the percentage of days abstinent
from alcohol in the last 30 days; ANX: anxiety symptoms, measured as the Generalized Anxiety Disorder-7 score. Gender
was regressed on all follow-up measures of alcohol use and anxiety symptoms.

Coefficients (standard errors) of all paths were presented. Significant paths were in bold; (*) p<0.05; (**) p<0.01; (***)
p<0.001
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7. Table B4. Direct effects and indirect effects (via alcohol use) of the interventions on
depression and anxiety symptoms at 12 months, based on the alternative model with
lagged b paths

Table B4. Direct effects and indirect effects (via alcohol use) of the interventions on
depression and anxiety symptoms at 12 months, based on the alternative model with
lagged b paths

Combined Intervention Brief Intervention
p- p-
p 95%CI SE value p 95%CI SE  value
Depression symptoms
Overall direct
effect -0.100 -0.692;0.463 0.35 0.78 0.149 -0.481;0.774 0.38 0.70
Overall indirect
effect -0.086 -0.172;-0.008 0.05 0.09 -0.091 -0.185;-0.009 0.06 0.10
Total effect -0.185 -0.765;0.373  0.35 0.59 0.058 -0.564; 0.678 0.38 0.88
Anxiety symptoms
Overall direct
effect 0.080 -0.417;0.576 0.30 0.79 0.157 -0.288; 0.614 0.27 0.57
Overall indirect
effect -0.047  -0.106; 0.007 0.04 0.18 -0.052  -0.122;0.007 0.04 0.19
Total effect 0.034  -0.460;0.530 0.30 0.91 0.105 -0.336; 0558 0.27 0.70

Note: s = Mean difference, which is the difference in mean Patient Health Questionnaire-9/Generalized Anxiety
Disorder-7 score at 12 months, when comparing the intervention groups to the standard of care; Cl: confidence
interval; SE: standard error.
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