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Executive Summary

This systematic review was performed to address the research question of how alcohol
consumption influences mood and anxiety disorders. A total of 92 studies were included, the
majority of which focused on how alcohol consumption influences subsequent levels of
depression/depressive symptoms.

The included studies used many different ways to define the varying levels of alcohol
consumption in a single episode or drinking occasion and/or patterns of alcohol consumption
over time. Different methods of analysing the available data were also used. These two
elements prevented the evidence from being summarised using meta-analyses. The results
are therefore synthesised narratively. Studies which used alcohol dependence or alcohol use
disorder as the exposure were excluded, as were studies which used questionnaires
including these components (such as the AUDIT). This may have resulted in excluding studies
which focused on people who drank consistently high amounts of alcohol.

People drink for many reasons, and the relationship between alcohol and mental health
outcomes is not consistent across people. This review sought to determine what influence
alcohol has on mental health, rather than on how mental health influences alcohol
consumption (i.e. drowning their sorrows, or drinking to avoid a negative affect, or to
improve affect). Studies which adjusted their results for baseline levels of depression and
anxiety were therefore considered to have less risk of bias. Most studies were considered to
have a moderate risk of bias. For all outcomes except suicide (suicidal ideation/suicide
attempt), only studies with a time-element were included. However, there were prospective
cohort studies which also provided cross-sectional correlations between depression and
alcohol, and these results were included, in order to aid interpretation of the correlations
between baseline alcohol and later depressive symptoms.

Depression

In adolescents, there was consistent evidence of cross-sectional associations between
measures of alcohol use (volume consumed, frequency of consumption, frequency x
guantity, any alcohol consumed, heavy episodic drinking (HED), heavy or harmful drinking)
and depressive symptoms. The evidence regarding alcohol consumption at one time point,
and depressive symptoms at a later time point, was less consistent.

A total of 20 studies examined the association between heavy episodic drinking (HED) and
depression in the general population. In adolescents, the majority of studies reported that
HED predicted increased levels of depressive symptoms (although one study reported that it
was associated with a faster decrease of depressive symptoms). This association was found
to be stronger in females than males.

In young adults, approximately half of studies which assessed the impact of HED on
depressive symptoms or depression, reported a positive association (i.e. the more frequent
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the HED, the more likely the young adult would develop depression or have higher symptom
levels). Studies which assessed the motives for drinking found them to be vital for
interpreting the impact of alcohol (i.e. the impact of drinking socially for pleasure was
different to drinking to cope or fit in).

Eight studies were included assessing the effect of alcohol in young adults, five of which
assessed alcohol as a predictor variable, other than HED. Neither frequency of alcohol
consumption, quantity of alcohol consumed per occasion or quantity x frequency were
significantly associated with depressive symptoms or depression.

In adults and older adults, there was some limited evidence that a low amount of alcohol
(less than 30 g per day) may be associated with a lower risk of depression than abstinence.
Some studies reported non-significant results, but no studies reported harms of alcohol using
these categories. Given that there are likely to be systematic differences between those who
are completely abstinent and those who drink a low amount (i.e. those who are abstinent
may be unable to drink due to health concern, lack of social contact, economic reasons etc.),
no conclusions can be made about the benefits of low levels of alcohol.

The evidence on drinking at hazardous or harmful levels (as pre-defined by drinks/day,
converted to grams/day) in adults was mixed. Approximately half of studies reported no
significant association, while the other half (of a similar risk of bias) reported that hazardous
or harmful drinking resulted in higher levels of depressive symptoms or depression.

Few prospective cohort studies were identified assessing the impact of alcohol on suicidal
ideation or attempts, so case-control studies and large (>1000 participants) cross-sectional
studies were also included. In a large cross-sectional study from the United States, an
interaction was found between having a major depressive episode (MDE) and HED. In both
males and females without a MDE, those who participated in HED were 50% more likely to
have suicidal ideation or attempt suicide than their non-HED counterparts. However, there
was no difference in those with MDE.

In adolescents, two large cross-sectional studies reported that both HED and drunkenness
were associated with suicidal ideation and/or suicide attempt. One of these studies reported
that ‘drinking while down’ (i.e. the motive for drinking) was a stronger predictor of suicide
attempt than the drinking of alcohol itself.

Two cross-sectional studies reported consistent evidence that boys and girls who start
drinking before age 12 or 13 have a higher risk of having suicidal ideation and suicide
attempt than those who had not started drinking alcohol. Those who were drinking as a
teenager also had higher suicidal ideation than those who were abstainers. However,
initiating of alcohol as a teenager was a significant risk factor for suicide attempt in girls, but
not in boys.

One small study in young adults reported that hazardous drinking significantly increased
suicidal ideation. A second study reported no direct association between alcohol use (total
drinks per week or frequency of HED) and suicide attempts, although there was an indirect
effect via depressive symptoms.

One study found no link between alcohol in the bloodstream and completed suicides (as
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compared to motor vehicle accidents in a case-control study). A second study in the adult
population reported that amount of alcohol consumed per day was associated with suicidal
ideation and/or attempts in unadjusted analyses; however, after adjusting for drinking
motives, the association was no longer significant.

Three studies assessed the impact of alcohol on anxiety in a wide age-range, and reported no
significant relationship was found between high levels of alcohol and the development of
anxiety, when baseline levels of anxiety were controlled for. Women who drank outside of
guideline recommendations were twice as likely to develop anxiety over the following 5 to
15 years. A single study in adults reported that weekly alcohol was associated with reduced
anxiety, compared to drinking less than weekly.

In adolescents, weekly alcohol was deemed to increase the likelihood of developing anxiety,
until adjustments for confounding factors such as housing tenures and conduct disorder
were made.

Two studies in adolescents found no relationship between total quantity of alcohol
consumed (amount per occasion, multiplied by the number of drinking occasions), and
subsequent anxiety. A study in adolescent males reported that although drinking frequency
made no difference, an increase in the average quantity per occasion was significantly
related to a small increase in anxiety.

No relationship was found between the frequency of HED in older adults (aged >50 years)
and subsequent anxiety.

Evidence was sought on the relationship between alcohol and mental health in a range of
subgroups a well as the general population. Although family history of alcohol dependence
was occasionally used as a predictor variable, no studies were identified which presented
information on how alcohol consumption in individuals with a family history of alcohol
dependence influenced their mental health. Likewise, although studies were identified which
considered how alcohol dependence was associated with mental health, there were no
studies focusing on people with alcohol dependence that used varying levels of alcohol
consumption or patterns of alcohol consumption as the predictor variable (i.e. the
“exposure” was alcohol dependence, not an alcohol consumption level). Subgroups for
which evidence was identified included people with existing mental and physical illnesses
(unipolar depression, bipolar depression and HIV), and people receiving medicines or other
drugs (cigarettes, marijuana or other drugs).

Studies which looked at how alcohol use influences response to treatment in people with
depression were excluded from the systematic review. However, one naturalistic study in
people with unipolar depression was included (i.e. not assessing treatment effect).
Adolescents with depression were less likely to experience remission if they were weekly
drinkers, than if they only drank occasionally or abstained. However, occasional alcohol use
did not have an influence on recovery (remission for an extended period).

Two out of three studies in people with bipolar disorder reported that alcohol use was
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associated with transition to a depressive episode. However, the remaining study reported
no association. Conflicting evidence was also found in two studies on the association
between alcohol and the transition to mania or hypomania.

Two studies which focused on either an HIV population, or people with or without HIV, had
conflicting evidence regarding whether hazardous or HED influenced depression or
depressive symptoms.

Studies which assessed the impact of “substance use” on mental health outcomes were only
included if they presented separate information for alcohol as a substance. Three studies
were included which discussed the use of alcohol in combination with either cigarettes and
marijuana, or “other drugs”. Chronic, moderate-to-heavy cigarette, alcohol and marijuana
use was associated with over 2.5 times the likelihood of developing depression and anxiety
than occasional alcohol use alone. One case-control study assessed whether there were
differences in the proportion of adults who had died in a motor vehicle accident, versus
suicide, based on whether they alcohol and drugs in their system. The odds of death by
suicide was much larger for those who had both alcohol and drugs in their blood stream
(OR=4.33) than either alcohol (OR=1.22) or drugs alone (OR=1.03) (Conner et al. 2017).

One study focused on people who were dependent on either alcohol or drugs, and reported
that hazardous drinking occasions (over 56 g/day for women or 70 g/day for men) increased
the likelihood of depressive and anxiety symptoms (Bahorik et al. 2016).

Seven studies focused on the impact of alcohol on the mental health of people who were
exposed to traumas. A single study reported that people who decreased their level of HED
after a spinal cord injury were more likely to be depressed than those who never
participated in HED. It is possible that those who reduce their HED do so due to reducing
their social activities after the injury, or switching to alternative drugs, so no
recommendations could be made on the basis of this.

No associations were found between alcohol consumption prior to, or after the trauma, and
subsequent PTSD symptoms in college students exposed to trauma, or women exposed to
sexual assault.

The evidence was too inconclusive, to make any definitive statements regarding the risk of
alcohol on mental health. Drinking which is classified as ‘harmful’ or ‘hazardous’ may
negatively impact on mental health, particularly in younger age-groups (although these
findings were not consistent). Some studies showed that those who adults and older adults
who abstain had worse mental health than those who consumed a small amount of alcohal,
but the studies were unable to determine the reason for this.
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Abbreviations

Abbreviation Full name

95%ClI 95% confidence interval

AHTA Adelaide Health Technology Assessment
AUDIT Alcohol Use Disorders Identification Test
AWC Alcohol Working Committee

CAPS Clinician-Administered PTSD scale

GAD generalised anxiety disorder

GRADE Grading of Recommendations, Assessment, Development and Evaluation
HED heavy episodic drinking

HR hazard ratio

MDD major depressive disorder

MDE major depressive episode

N number of participants in the study

NHMRC National Health and Medical Research Council
OR odds ratio

PECO Population, Exposure, Comparator, Outcome
PTSD post-traumatic stress disorder

r Pearson correlation

REF reference category (for odds ratio or hazard ratio)
rho Spearman correlation

RR relative risk
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1 Introduction and bckground

In 2007, the National Survey of Mental Health and Wellbeing (SMHWB) found that one in five
Australian aged 16-85 had a 12-month mental disorder (ABS 2008), and almost half (45%) had a
lifetime mental disorder (i.e. a mental disorder at some point their lifetime). Mental disorders are
categories into three main categories: anxiety disorders (e.g. generalised anxiety disorder, social
phobia, post-traumatic stress disorder), affective disorders (e.g. depressive episode, dysthymia and
bipolar disorder) and substance use disorders (e.g. alcohol harmful use, alcohol dependence and
drug use disorder).

Mental health and mental illnesses are influenced by a range of different interacting social,
psychological and biological factors, such as social support, household income, level of education,
country of birth, and marital status. Health risk factors which have been found to either positively or
negatively influence mental health are physical activity, overweight or obesity, tobacco use
(smoking), misuse of drugs and alcohol consumption (ABS 2008).

Alcohol consumption may interact with mental health in a variety of ways, including:

9 People with mental health disorders are more likely to experience problems related to
alcohol; and

9 People with Alcohol Dependence are more likely to also have other mental health problems
(Boden & Fergusson 2011).

Although existing systematic reviews exist which discuss the relationship between alcohol use
disorder and mental health, there is currently very little synthesised evidence on how different levels
of alcohol consumption influence mental health. This question is of interest to the National Health
and Medical Research Council (NHMRC), who are revising their 2009 Alcohol Guidelines.

Under Section 7 of the National Health and Medical Research Council Act 1992, NHMRC has
responsibility for providing high quality evidence based health advice to government and the
Australian community.

Revision of the 2009 Alcohol Guidelines

In March 2009, NHMRC released the 2009 Alcohol Guidelines, providing policy makers, health
professionals and the Australian community with updated advice on the health risks of drinking
alcohol. The 2009 Alcohol Guidelines provide universal guidance on reducing these risks to healthy
adults aged 18 years and over (Guideline 1 and 2), plus guidance specific to children and young
people (Guideline 3) and to pregnant and breastfeeding women (Guideline 4).

NHMRC regularly reviews its guidelines to ensure that the advice is up to date and reflective of the
latest evidence. In March 2015, the Council of NHMRC recommended to NHMRC’s Chief Executive
Officer that the 2009 Alcohol Guidelines be updated. The 2009 Alcohol Guidelines will remain
NHMRC's current advice until this revision is complete.

NHMRC established the Alcohol Working Committee (AWC) to oversee the revision of the Guidelines
and to guide the evaluation of the evidence on the health effects of alcohol consumption. The AWC
comprises experts in drug and alcohol research, epidemiology, biostatistics and modelling, addiction,
mental health, clinical public health, fetal alcohol spectrum disorders, Aboriginal and Torres Strait
Islander health and consumer advocacy.

The revision of the 2009 Alcohol Guidelines focusses on the short and long term health risks and
benefits of various levels and patterns of alcohol consumption on the general population and various
population subgroups.
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In October 2016, ONHMRC commissioned an independent evaluation of the evidence on the health
effects of alcohol consumption. The evidence evaluation comprised four overviews of systematic
reviews (the overview), addressing four research questions formulated by the AWC. The overview
identified and evaluated systematic reviews published since 1 January 2007.

Following consideration of the overview report, AWC members advised that, for certain research
qguestions, there was insufficient evidence to support decision making for drafting guideline
recommendations.

To supplement the overview and support decision making for drafting guideline recommendations,
the AWC prioritised mental health disorders as a critical' health outcome for an additional
systematic review of primary research.

NHMRC’s Standards for Guidelines (Appendix A) ensure that the scientific evidence is correctly and
appropriately analysed, interpreted and presented, and provides reassurance that the revised
Guidelines have been developed in a rigorous and transparent manner.

To meet NHMRC's standards, the evidence evaluation must include a well performed systematic
review. This means that the review should include:

A Comprehensive and clearly defined search strategies and pre-specified study inclusion
and exclusion criteria.

A Critical appraisal of the quality of the included studies, including an assessment of the
risk of bias.

A The application of standard methods to assess the body of evidence, such as GRADE?.

Adelaide Health Technology Assessment (AHTA), University of Adelaide, have been contracted by
the Office of the National Health and Medical Research Council (ONHMRC) to conduct a systematic
literature review on the latest and best scientific evidence on the mental health effects (risks and
benefits) of alcohol consumption.

1.1 Objectives of thesystematiditerature review

The systematic review comprehensively searched for, collated, analysed and synthesised the results
of primary studies which reported on the association between various levels and/or patterns of
alcohol consumption and the mental health outcomes of interest, focusing on studies published
since January 20073,

The systematic review addressed the following research question:

1.  What is the association between various levels and/or patterns of alcohol consumption and
chronic mental health disorders (mood disorders* and anxiety disorders® are the main
outcomes of interest) in the general population and various subgroups:

By age group

By sex and/or gender

People with existing physical and/or mental health conditions

People with a family history of alcohol dependence

To I Do I>

! This outcomes was rated as critical for decision making by the AWC during the classification of the importance of
outcomes for the overview, using GRADE.

2 GRADE = Grading of Recommendations. Assessment, Development and Evaluations

3 Consistent with the date that last literature searches were undertaken for the 2009 Alcohol Guidelines

4 “Those disorders that have a disturbance in mood as their predominant feature” — MeSH Descriptor Data 2018,
https://meshb.nlm.nih.gov/record/ui?ui=D019964

5 “persistent and disabling anxiety” — MeSH Descriptor Data 2018,

https://meshb.nlm.nih.gov/record/ui?ui=D001008
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A People using licit and/or illicit drugs

2 Reviewmethodology

A systematic review was performed in order to summarise the best available evidence on the
association between alcohol consumption and mental health outcomes. The methods for the
systematic review are described in detail in the Technical report.

Bibliographic databases were searched (PubMed, Embase.com, Cochrane Library, CINAHL and
Psychinfo) for relevant articles. Studies meeting inclusion criteria determined a priori were
independently assessed for inclusion by two reviewers. For the initial screen, articles which either
reviewer included were retrieved for full text assessment. Any disagreements regarding inclusion of
full text articles were discussed, and a consensus view formed.

The PECO framework guiding the systematic review question is presented in Table 1.

Tablel PECO criteria for the evaluation a$sociation between alcohol consumption and mental health
disorders

Element Criteria

Population The genergbpulation
If evidence is identified, the following specific subpopulations will be examined:
Sex
Elderlypeopl€B5 year}
Youthpeople< 18 years and betweeri 28 year$
People with existing mental and physical ilinesses
People with existadgohol dependence
People with strong family history of alcohol dependence
People on medicines or other drugs (prescribed and illicit) including intera

Exposure Varying levets alcohol consumptio@ single episode or drinking oceasimr atterns o
alcohol consumption over time

Comparator Reference level and/or pattern of alcohol consumption (including no alcoh®l consu

Outcomes CriticalChronic mentagalth disordedepression, anxietgohoctelated psychoksis
Important: depressive symptoms, symptoms of anxiétydal s ideation/suic
attempts/completed suicide

aReference groups may consist of occasional drinkers, lifetime abstainers or current abstainers, which may include ft
drinkers.

2.1.1 Definitions of alcohol exgure
The exposure variable of interest was “varying levels of alcohol consumption in a single episode or
drinking occasion and/or patterns of alcohol consumption over time”. There was little consistency

between studies in regards to how they defined varying levels or patterns of alcohol consumption.

Among the included studies, alcohol consumption was defined as:

I Dichotomous: no alcohol vs alcohol;

9 Volume of alcohol consumed in a set time period (e.g. average number of ‘standard drinks’
per day, week, month or year).

9 Frequency of alcohol consumption (e.g. daily, weekly ,monthly, occasional drinkers)

9 A composite score that provides a measure of both quantity and drinking frequency, used as

a continuous variable
9 An AUDIT-C score for low risk and high risk alcohol consumption levels
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The volume of alcohol consumed over a set time period was either used as a continuous variable or
participants categorised into groups. The alcohol quantity cut-offs varied greatly between studies,
and although different studies tended to define groups using similar terms such as light, regular or
moderate, and heavy or excessive drinkers, the average amount of alcohol consumed daily varied
greatly and made comparisons between studies difficult. Studies that categorised participants
according to frequency of alcohol consumption did not take differing levels of consumption per
‘drinking day’ or occasion into account, resulting in heterogenic groups.

Studies reporting on heavy episodic drinking (HED) provide an excellent example of the
heterogeneity between cut-off in different studies. The definition of HED varied between 4 and 6
drinks per session (or day). The studies also varied according to the time period over which HED
occasions were reported from one week, to one month or even one year. Some studies applied the
same cut-off to both men and women, whereas other studies had a lower cut-off for women
compared to men. Furthermore, all except one of these studies did not take the different frequency
of HED among the study participants into account. One study further divided those participating in
HED into those who participated less than once a month and those who participated at least once a
month.

The majority of studies that reported the volume of alcohol consumption used ‘standard drinks’ as
the unit of measurement. However, the size of a standard drink varies between countries. For this
reason, the results in this systematic review have been converted to grams of alcohol. Table 2 lists
the quantity of alcohol in ‘one standard drink’ for each of the countries from which the source
populations of the included studies were derived. These quantities were used for conversion unless
a differing definition of a standard drink was reported in the study.

Table2 Grams of alcohol per standard drinkhie different countriesn which the studies included in this
review were conducted

Country Alcohol (g) in one standard drink
Australia 10g
Brazil 14 g
Canada ~13.6¢g
China 109
Denmark 12 g
Finland 129
Germany 10 g
Ghana 10g
India 10 g
Italy 109
Japan 1975¢g
Kiribati 109
Korea 8¢
Mexico l4 g
Netherlands 10g
Norway 12 g
Russia ~16 g
Samoa 10g
Solomotslands 10g
Spain 10g
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Country Alcohol (g) in one standard drink
Sweden 10g
Switzerland 10g
Taiwan NA
Unite Kingdom 8¢
United States 1l4 g
Vanuatu 10g

2.1.2 GRADE framework for synthesis and interpretation of the body of evidence

For each identified mental health outcome, the quality of the evidence contributing to that outcome
was assessed using GRADE. The GRADE approach involves considering the study design, the risk of
bias, directness of evidence, inconsistency (heterogeneity), precision of effect estimates and risk of
publication bias (and other biases) for each outcome, resulting in an overall quality of evidence
depicted using the & symbol, with four & indicating high quality, and one & indicating very low
quality. A Summary of Findings table containing the GRADE output was constructed (Guyatt et al.
2013), and an evidence statement developed, reflective of the GRADE or confidence in the reported
findings for each outcome, to be considered by the AWC and the ONHMRC.

The first step in the GRADE process is to identify whether the evidence was derived from a
randomised controlled trial or other study types. Observational study designs are normally rated
down by two points to ‘low’, due the additional uncertainty of conclusions from observational
studies, as compared to randomised trials. However, given the research question, a randomised
design was not likely (e.g. randomisation to large consumption of alcohol), and so prospective cohort
studies were considered the most appropriate design. These were therefore only rated down one
point to ‘moderate’ quality rather than ‘low’ quality, and ‘moderate’ was used as the starting point
for the quality of evidence and either upgraded or downgraded depending on the methodological
characteristics of the evidence base (see Technical Report for further information). The approach
was consistent with that used in the 2017 Alcohol Guidelines report, as agreed to by NHMRC and the
AWC (NHMRC Clinical Trials Centre 2017).

Evidence statements derived from findings in the evidence base adopted consistent language to
reflect the GRADE components. The Evidence Statements generally fit into one of the following
categories:

l. Consistent evidence of an association — this wording was used when the body of evidence
was deemed valid and at low risk of bias (S S S S or $ S St ), applicable to the
Australian context and consistently showed an association between alcohol consumption
and mental health outcomes (i.e. there was more than one study). If the evidence was rated
as$ S St and there was only study, the statement was amended to “There was evidence
of an association”.

Il The evidence shows no association — this wording was used when the body of evidence was
deemed valid and at low risk of bias (S S $ § or$ § §t ), applicable to the Australian
context, and demonstrated that there was no association between alcohol consumption and
mental health outcomes.

lll.  Limited evidence of an association — this wording was used when it was deemed that there is
limited confidence that the body of the evidence shows an association between alcohol
consumption and mental health outcomes applicable to the Australian context. The lack of
confidence could be due to either the risk of bias in the studies, or heterogeneous results
between studies.
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IV.  No reliable evidence of an association — this wording was used when the body of evidence
could not confidently be deemed sufficiently valid or relevant to the Australia context, such
that the level of association between alcohol consumption and mental health outcomes
cannot be determined. Confidence in the body of evidence can be affected by several issues
including the small number of studies, the study designs, the low quality of the studies and
the lack of control for possible confounding factors. Confounding factors can include lack of
consideration of: baseline physical and mental health status, age, sex, marital status,
socioeconomic status, life events, occupation, type of area (urban/rural), presence of
support group, smoking behaviour, illicit drug use, use of psychotropic drugs or therapy, and
treatment for pre-existing mental health problems.
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3 Resultsq General Population

Results for the general population (i.e. studies which do not fit subgroups, other than age or gender
based subgroups) are presented in Section 3, divided by outcome (i.e. depression, suicidality,
anxiety, psychosis). The ‘All ages’ category includes those studies which fit into more than one age
subgroup (i.e. including both adolescents and adults, or including both younger and older adults, or
all three).

3.1 The effect of alcohol consumption developingdepression and depressive symptoms
(general populatin)

3.1.1 All ages

Summary:
Both genders combined:

Three studies were consistent that no association was found between low levels of drinkin
guidelines or nercessively) and likelihood of depreSsi@mafs later. However, this evideaa Vi
risk of bias, was not deemed highly applicable to Australia, and was rated down for imprec

Ony out of three studies regutah association between excessive drinking (exceeding guide
likelihood of depression, meaning the ewideimoeonclusive.

Evidencé&om three studiess identified regarding whedzaty episodicinkingHED erss either
nonrHEDor abstinence was associated with a higher likelihood of depressitn amenstudy
reporting a statistically signifieffect, atbo studiesupporting the null hypothesis.

Drinking on a weekly, monthly or occasional basis (at levels not considered to be hazardo
be associated with less risk of depression in three studies, and harmful inusitmsNabacol
occasional ldevel drinking can therefore be made.

In females:

A single stugghowed no association between drinking frequency or drinking mord @y pess
dayon the rate of women developing depression at a later timesjointrePoeed that those w
drank monthly had less chance of deptieasi@bstainera/hile thosehodrank occasionally hg
more chance of depression. A single study reported a positive association between hazarc
depressive symptaafiter 4 years.

In males:

Three studies provided consistent evidence that males drinking above particular threshol
per week, or AUEBTscore 4) dibthave a significantly increased likelihood of having de
compared to those dnighielow the thresholdso studies were consistent that men who drar
than once per month were less likely to have depressiampatHatiavose who abstained or d
less regularly. One of these studies also reported that those wisiadralhk fveed significantly m
chance of depression at folfotlian those who abstained.

Twelve longitudinal cohort studies reported on the likelihood of developing either depressive
symptoms or having a depressive episode as a consequence of alcohol intake in individuals aged 12
years and older. Four studies included all ages from adolescents to older adults and eight studies
included adults of all ages. Two of the studies did not report the age range of included participants,
but as they were likely to include adults of all ages and had a mean age was 51 and 56 years, these
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studies were included in this section. Six studies provided data for males and females separately. The
risk of bias for the studies reporting outcomes for the total population, and for males and females
separately, are presented for individual studies in Appendix D in the Technical Report and are
summarised in Figure 1. The majority of the studies had a low or moderate risk of bias for both the
internal validity (i.e. the study design, data analysis methodology and adjusting for potential
confounders) of the study and its generalisability to the broader population from which the study
participants were selected. However, half of the studies reporting outcomes for males had a high
risk of bias for internal validity.

Total population

Generalisability

Internal validity

Females

Generalisability

Internal validity

Males

Generalisability

Internal validity

0% 20% 40% 60% 80% 100%

Low  Moderate High

Figurel Risk of biassummanyfor studieseporting depression outcomes for individuals who drank alcohol

Eight studies included results for the total population, four studies included resuttd $otsteiiatesnaluded
results for males.

3.1.1.1 Combined gender

Five studies reported on the likelihood of developing depression according to the quantity of alcohol
consumed (Figure 2). Two of these studies used the abstinent group, two used abstinent and
guideline drinkers and the fifth study used only guideline (or non-hazardous) drinkers as the
reference groups. In order to allow some comparison between the studies, the categories from
these studies were converted to g alcohol/day.

Cabello et al. (2017) categorised participants from Ghana, India, Mexico and Russia, aged O18 years,
into never drinkers, non-heavy drinkers and heavy drinkers defined as having at least 5 (for men) or
4 (for women) standard drinks on at least one day in previous week. The definition of a standard
drink was country-specific, with a net alcohol content range of 10-16 g. Thus, heavy drinkers were
assumed to have consumed at least 50 g (for men) or 40 g (for women) of alcohol on at least one day
in previous week. The number of participants in each drinking category was not reported. The
authors reported no significant differences in the likelihood of developing depression between the
drinking groups. Van Gool et al. (2007) enrolled Dutch adults aged 24181 years and divided the
participants into three groups: non-drinkers, regular drinkers consumed <2 drinks/day, and excessive
drinkers drank >3 drinks/day. One standard drink in the Netherlands contains 10 g of alcohol. They
found that those who drank >3 drinks (30 g alcohol)/day were 2.5-times more likely to develop a
depressed mood 6 years later.

Bulloch et al. (2012) defined Canadian participants, aged Ol2 years, as excessive drinkers who
exceeded moderate drinking guidelines (14 drinks [190 g alcohol] in a week for men and 7 [95 g] for

November 2018 18



women) in the past 7-days. In Canada, a standard drink contains about 13.6 g of alcohol. Heavy
episodic drinking (HED) was defined as =5 drinks (68 g alcohol) on one occasion during the past 7-
days. The group who were either abstinent or drank within the guidelines were used as the
reference group, but the number of participants in each group were not reported. No significant
differences in the likelihood of having a major depressive episode (MDE) between the drinking
groups were identified. This differed from Sullivan et al. (2011) who used similar cut-offs. Sullivan et
al. (2011) enrolled American veterans aged 221 87 years, and defined HED as consuming 6 or more
drinks (a total of 84 g alcohol) on one occasion, 3 or more times during past year and non-hazardous
drinking as consuming alcohol in the previous year but not HED or hazardous drinking. The authors
used the non-hazardous drinkers as the reference group and found that the likelihood of
participants of HED developing MDD was 2.1-times higher than for non-hazardous drinkers. There
was a non-significant difference in likelihood of developing MDD between non-hazardous drinkers
and former drinkers.

Magnusson Hanson et al. (2016) reported on the association between excessive alcohol
consumption and depressive symptoms 6 years later in individuals aged 16164 years. Excessive
alcohol use was defined as 221 (for men) and 214 (for women) standard drinks weekly or drinking 26
drinks per occasion at least weekly. The standard drink in Sweden is equivalent to 12 g of alcohol.
Thus excessive drinking was considered to be the consumption of 236 g of alcohol/day for men and
24 g/day for women. The authors found the relationship between excessive alcohol consumption in
2008 and depressive symptoms two years later, which was reported as a B coefficient, was not
significant.

The alcohol categories from these five studies were graphed to show the overlapping alcohol
consumption groups (Figure 2) and the HED groups (Figure 3) so that the results could be compared.
The only statistically significant outcome was reported by Sullivan et al. (2011) and Van Gool et al.
(2007).

Four of the five studies were conducted in countries which would provide evidence applicable to the
Australian setting. The fifth study by Cabello et al. (2017) included participants from Ghana, Mexico,
India and Russia; the drinking cultures in these countries may not be directly applicable to the
Australian setting. The internal validity of the study by Van Gool et al. (2007) was moderate, and the
authors found that excessive drinking was associated with a significantly higher likelihood of
depression. Two additional studies, with moderate (Bulloch et al. 2012) or poor (high risk of bias;
Magnusson Hanson et al. 2016) internal validity, found no difference between drinkers that did or
did not exceed drinking guidelines. There was no difference between regular drinkers, non-heavy
drinkers or former drinkers and the reference group in the likelihood of developing depression.
Although the studies were consistent that there was no association between low levels of drinking
and depression, a strong conclusion of no effect has not been made, given the risk of bias and
possible lack of generalisability of the evidence to the Australian population. It is therefore
concluded that there was no reliable evidence of an association between excessive drinking and
depression 5-8 years later (GRADES t t t ). There was also no reliable evidence of an association
between regular drinkers or former drinkers and depression.

Van Gool et al. (2007) also reported the RR (95% Cl) of having a depressed mood at follow-up as a
consequence of transitioning in drinking behaviour between baseline and follow-up. The authors
used those who remained abstinent as the reference group. They reported that participants who
initiated alcohol use during the follow-up period were 5-times less likely to have a depressed mood
than those who remained abstinent (RR=0.18, 95% Cl 0.04, 0.76, p<0.05). Participants who still drank
alcohol and those who quit drinking alcohol were equally likely to have a depressed mood as
participants who were abstinent (RR=0.80, 95% Cl| 0.45, 1.41 and RR=1.29, 95% CI 0.57, 2.91,
respectively).

November 2018 19



Thus, there is limited evidence of an association between HED and depression at a later time point

(GRADES St t ).

Cabello et al (2017)
N=7,908
Follow-up=5-8 years
Van Gool et al (2007)
N=1,169
Follow-up=6 years
Bulloch et al (2012)
N=17,276
Follow-up=6 years
Sullivan et al (2011)
N=2,446
Follow-up=6 years
Magnusson-Hansen
et al (2017) N=3,706
Follow-up=2 years

Figure2 Graph depicting the OR, HRR, and the 95% @l

Alcohol quantity (g/day)

Abstinent 0 20

40 60

REF
(never drinkers)

Regular drinker
RR=1.15 (0.68, 1.96)

REF
(n=161)

REF
(abstinent or within guidelines) .
| |
Former drinkers (n5464) REF
OR=1.3(0.86, 1.96) (non-hazardous)

Non-heavy drinkers
OR=0.93 (0.57, 3.67)

Excessive drinkers (n=80)
RR=2.48 (1.05, 5.69), p<0.05

Exceeding guidelines
HR=0.9(0.7, 1.3)

REF
(not exceeding guidelines)

Excessilve drinkers (exceeding guidelines)

B=0.92 (n=193)

t he

o, forcthe dikklihdod af feavirdither
depressioror a depressed moamong adults according to their drinking quagtitgears earlier
compared with the reference group

Thegreerbars represent the number of drinks/day included in each drinking category. The pink bars represent the nun

of drinks/day included for fenifateis differed from the malbée 95% Cls are whoin brackets and statistically

significant results are shown in boltifecaumber of participants in each group has been included for those that were
reportedBulloch et.gR012): HRadjusted for gender, age, marital status, employmétvsigtaschronic condition,

being in pain and having a low inCainell@t al (2017)ORs adjusted for demographics, presence of physical chronic

condition, BMI, general health status and Salliviayet al (2011)ORs adjusted for correlate¢@ue data, gender,

race, and ag¥an Gool et.42007)RRs adjusted for baseline depressive symptomatology, age, gender, marital status,

educational level, instrumental activities of daily living status, and number of chronic diseases.

The heavy drinking category from the study by Cabello et al. (2017) described maximum drinking
guantities on a given day rather than per day, thus it is more comparable to HED outcomes and was
included in the HED analysis (Figure 3). The point estimates for all three studies reporting on HED
outcomes showed an increased likelihood of having depression 5-8 years later compared to the
reference group. However, only one study showed a statistically significant increased risk. Thus, it is
concluded that there is no reliable evidence of an association between HED and depression at a later

time point (GRADE $

Cabello et al (2017)
N=7,908
Follow-up=5-8 years
Bulloch et al (2012)
N=17,276
Follow-up=6 years

Sullivan et al (2011)
N=2,446
Follow-up=6 years
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Figure3 Graph depicting the OR aHR, and the 95% Cls, for the likelihood of haithgrdepression or a
depressed mooih participants oHED5 | 8 year s earl i er compared with t

Thegreerbars represent the number of drinks/day included in each drinking category. The pink bars represent the nurr
of drinks/day included for females if this differed from the males. The 95% Cls are shown in brackets and statisti
significant results ateown in boldfacEhe number of participants in eachwgasupoteportedn these studies

Cabellet al.(2017)ORs adjusted for demographics, presence of physical chronic condition, BMI, general health status
and countrullivaret al(2011)ORs adjusted for correlated outcome data, gender, raceYandzage et. §2007)

RRs adjusted for baseline depressive symptomatology, age, gender, marital status, educational level, instrumental acti
of daily living status, and number of diseases.

Three studies with moderate internal validity that were conducted in the United States or Canada
reported on the likelihood of developing depression within 2-16 years as a consequence current
drinking frequency and all outcomes were statistically significant (Table 3). Cougle et al. 2015,
included adults aged O18 years and found that the likelihood that weekly drinkers would develop
depression within 3 years was 12% less than for people who drank less than weekly. Meng (2017)
included participants aged O12 years and reported that people who drank at least once a month
were 12% less likely to have an MDE over the next 16 years than less than monthly drinkers and
never drinkers. Meng et al. (2017) included participants aged 151 65 years and reported that former
drinkers and at least monthly drinkers had a reduced risk of developing MDD within 4 years
compared with never drinkers. Occasional drinkers had up to 56% greater chance of developing
depression than never drinkers. The evidence is considered too uncertain to make any conclusions
regarding the optimal frequency of alcohol consumption (GRADES t t t ).

Table3 The OR, HR or RR and the 96% for the likelihood of developitgpression withir2l 16 yearsin
people according to their drinking frequency

Time Never Former Cccasioral | Monthly Weekly
period drinker drinkers drinker drinker drinker
Couglest al (2019 3 years REF OR=0.88 (0.8
N=34,653 0.94), p<0.001
Meng2017% 16 years REF HR=0.88, (0.778, 0.995), p=0
N=12,227
Menget al (2017 2 years REF | RR=0.15 (0.1 RR=1.28 (1.1 RR=0.51 (0.44, 0.58), p<0.00
N=1,212 0.19), p<0.00] 1.45), p<0.00
N=877 4years| REF | RR=0.280.23,| RR=1.56 (1.4( RR=0.68 (0.61, 0.76), p<0.00
0.33), p<0.00] 1.75), p<0.00

Cougle et .gR015: OR djusted for age, income, marital status, gender, ethnicity, education, and psychiatric comorbidity
Meng (201 @9ndMeng et a(2017)did not adjust for any possible confourtteensumber of participants in each
drinking category were not reported for theselseidiesn shading represents statistically sigsiicant

3.1.1.2 Female and male subgroup analysis

Three studies conducted in the United States looked at the likelihood of developing depression
according to alcohol consumption quantity in men and women separately; two with a good internal
validity (low risk of bias; Ruggles et al. 2017; Sui et al. 2009) and one with poor internal validity
(Onwuameze et al. 2013).1Sui et al. (2009) enrolled healthy (no mental/mood disorders,
cardiovascular disease or cancer at baseline) men and women aged 201 81 years and reported on the
effects of drinking 25 drinks (O70 g alcohol)/week compared with <5 drinks/week on the likelihood
of developing depression within 12 years in males and females (Figure 4). The authors found no
difference in the likelihood of developing depression between those who drank more than 5
drinks/week and those who drank less for either males or females (GRADES S St ).

Onwuameze et al. (2013) enrolled farmers from lowa (98% male) with a mean age 56 years (age
range not reported), and compared the likelihood of developing depression over 3 years between
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those who drank more than 9 alcoholic drinks (126 g alcohol)/week and those who drank less.
Ruggles et al. (2017) included older veterans with a mean age of 51 years (age range not reported)
and used an AUDIT-C cut-off of 24 for unhealthy alcohol use. The three AUDIT-C questions that
measure the amount and frequency of a person’s drinking and this score represents hazardous
drinking levels, or drinking that exceeds guideline recommendations. The US guidelines recommend
1 standard drink (14 g alcohol) per day for women and 2 drinks per day for men (28 g alcohol). The
likelihood of developing MDD in unhealthy drinkers was compared to healthy drinkers.

Daily alcohol consumption was graphed to compare outcomes for males and females (Figure 4). As
all three studies were conducted in the United States among, farmers, veterans and the general
population, these studies are likely to be applicable to similar populations in Australia. None of these
three studies showed a statistically significant association between alcohol consumption and the
development of depression. There is no reliable evidence of an association between drinking more
than 10130 g alcohol/day and depression at a later time point when compared with drinking less
(GRADES §t t ).

Alcohol quantity (g/day)

Abstinent 0 10 20 30 40 =50
I | I | I
Sui et al (2009) REF >5 drinks/week (n=774)
Females N=3,085 OR=1.00(0.75, 1.33)
Males N=11,258 | | | |
Follow-up=12 years REF >5 drinks/week (n=4,695)

OR=1.01(0.87,1.18)

Ruggles et al (2017) | | | |

Males N=5 479 REF Unhealthy alcohol use (n=2,044)
Follow-up=6 years | | | OR=1'|09
Onwuameze et al REF >9 drinks/week (n=126)
(2013) Males N=257 RR=0.94(0.79, 1.13)

Follow-up=3 years | | | | |

Figure4d Graph depicting the RR or HR and the 95% Cls for the likelihood of having depression among
participants who drar®5 d r i dXysarswearlierkcompared with those who drarkinks/week

The pink and blue bars represent the number of drinksdaforincesth drinking catederyales and males,
respectively. The 95% Cls are shown in bFaekatsnber of participants included in the drinking group@ué shown.

et al (2009): ORdasted for age, baseline examination year and surveyyezsponsaiameze et al. (2013):

univariate analysis. Ruggles @0dl7): OR adjusted for number of years from enrolment, depression status at baseline,
current alcohol use, smoking, and for stimulant use.

Two Canadian studies with moderate internal validity, enrolling adolescents and adults of all ages,
reported on the effect of drinking frequency on developing depression 2-16 years later for females
or males (Table 4). Meng (2017) found that males who drank more than once per month were 21%
less likely to develop depression over the next 16 years than males who drank less often. There was
no difference between the two groups for females. Meng et al. (2017) found that males and females
who were former drinkers or more than once monthly drinkers were 1.5- to 10-times less likely to
develop depression within 4 years than never drinkers. They also found that both male and female
occasional drinkers were 1.2- to 2.6-times more likely to develop depression within 4 years than
never drinkers.

The evidence is considered too uncertain to make any conclusions regarding the optimal frequency
of alcohol consumption (GRADES t t t ).

November 2018 22



Table4 TheHR or RR and the 95% Cls for the likelihood of develepirassion withil 16 yearsin males
and females according to their drinking frequency

Follow Never Former drinkers | Occasioraldrinker | Monthly drinker
up drinker

Meng2017%
Women 16years REF HR=0.2(080Q 1.05)
N~6,334
Men 16 years REF HR=0.79 (0.64, 0.98),
N~5,893 p=0.035
Menget al (2017
Women 2 years REF | RR=0.11 (0.07, 0.1 RR=1.49 (1.25, 1.7] RR=0.75 (0.63, 0.89),
N=646 p<0.001 p<0.001 p=0.001
Women 4 years REF | RR=0.2{0.17, 0.27)| RR=1.19 (1.05, 1.3  RR=0.75 (0.66, 0.85),
N=550 p<0.001 p=0.008 p<0.001
Men 4 years REF | RR=0.26 (0.18, 0.3] RR=2.62 (1.93, 3,5 RR=0.45 (0.33, 0.62),
N=327 p<0.001 p<0.001 p<0.001

Blue and pink cells represent statistically significant results for males and females, respectively. Meng (2017) and Me
al (2017) did not adjust for any possible confdinedeusnber pérticipania each group was not reported.

One small study by Johnson et al. (2013) with poor internal validity, enrolled 382 women aged 181 83
years and found a significant positive association between HED and depressive symptoms 4 years
later (Table 5). HED was defined by a combination of drinking =6 drinks (84 g alcohol)/occasion and
subjective intoxication over the previous 12 months (GRADE § t t t ). The study was considered
too small on which to base firm conclusions. It is therefore concluded that there is limited evidence
of an association.

Table5 Thecorrelation betweemean number of drinks consumed and depression symyitints4 years

Population Exposure Followup Results
N=384Adult femalgd8 | O6 dr i nrk e £ we d k u| 4 years b=0.18, p<0.05
83 years) occasion past yéar98)

SourceJohnsoet al2013

The regression analysis wiassted for baseline depressive symptoms

3.1.2 Adolescents

Summary:

Both genders combined:

Crosssectional associations between measures of alcohol (volume consumed, frequency

frequency x quantity, any alcohol consumed, HED, heavy or harmful drinking) and depre
were all consistently statistically significanésoeattol However, cremsstional data do not all
conclusions regarding the direction of effect to be made. Studies regarding prospecti
between alcohol measures at one time point, and depressive symptoms at a later timdgpoi
baseline depression, were much less consistent.

Two studies reported on an association between volume of alcohol consumed and leve
symptoms a year or two later. The larger study reported all correlations were signifrealey
study showed an effect in the same direction but was not statistically significant.

Three out of four studies reporting on the association between frequency of alcohol c¢
depressive symptoms found significant positive cobretaftensadjusting for gender, generat
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status, and delinquency, one of the studies found the association was no lorges fgifi
study reported rsignificant results in the opposite direction.

Two out of three studies reported an amsdmaveen alcohol quantity x frequency and dej
symptoms. The remaining study had results in the same direction but was too small for 1
statistically significant.

Two studies reported on an association between the consungit@mobbadydepressive sympt
up to 3 years latBoth studies reported positive associations between adolescents4ygeds)
drinking any alcohol (more than a few sips) and depression at later time points. One stu
correlationsere not significant for depression at age 13, but the study was underpowered.

One study reported adolescents who drank weekly atvage rhdre likely to have depreg
symptoms at agesi1lb8compared with those who drank less than veskliyndwere less thar
weekly drinkers at agddBincreased their consumption such that they were weekly drinker
were also more likely to have depressive symptoms at ages 18 compared with those whg
weeklpetween the ages of 131&hd

Six studies reported on an association betiaBendrinking to intoxicasiod depressive sympton
The majority of the studies showed a positive associatidiBizawedater depressive symptd
(up to 6 years). Howeorestud found negat associations, suggestindgitiBmay result in fewe
depressive symptoifise reason for the heterogeneity is unclear.

In females:

One study reported tHEDmMore frequently than once per week when -dfjedak6significant
associated with having depression between ages 2ResktiAEDor less wasohassociated wit
depression.

One study reported théyearold girls who drank moderatetgasiong) or highlfweekly) were
significantly more likely to aaepresseepisodat age 16 than those whnldmly occasionally ¢
not at all

Two studies reportedsignificant association between frequency of alcohol consumption an
sympams, although a consigtesitivérend was identified.

A single small study reported on the association of quantity x frequency and depressive
and 2 years. The correlations were significant at nearly all time points, sugigestles,ttiae
number of drinks consumed in a month ovefi dgepredict depressyeptoms a year or two lal

Four studies reported conflicting results for the associatibiEDeimeedepressive symptabre
study reported that those paiiticjgatHED had higher concurrent levels of depressive sympt
related reductions in depressive symptoms were therefore larger on average for those wh
HED at baseline (i.e. HED predicted a faster reduction in symptoms, whith regrebsiatuto th
mean)One study reportibdt HEDvas associated with higher depressive syatfchiowip while
the remaining two studies reported no association.

In males:

One studseportedhat moderafeccasional) and high (weeklyd Eattohol consumptiorid-year
-old males, significantly predicted having a depressive episode by age 16.

Two small studies fourd significant association between frequency of alcohol consun
depressive symptoms

Another small study reported on the association of quantity x frequency and depressive g
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and 2 years. Only one correlation out of six was significant, suggesting that overall, the 1
consumed in the past month does notdaedissive symptoms.

Four studies reported on the association b#®erd depressive symptoms up to 14 yeabsla
per female adolescents, one study reported that HED was associated dvitttiarfastdepeessiv
symptomspne reported it svassociated with higher depressive symptoms, while the rem
studies reported no association.

Twenty-two longitudinal cohort studies, including three studies conducted in Australia, reported on
the likelihood of developing either depressive symptoms or having a depressive episode as a
consequence of alcohol intake in adolescents aged between 11 years and 17 years. Nine of these
studies reported depression outcomes for girls, and eight reported outcomes for boys. The risk of
bias for the studies reporting outcomes for the total population and for males and females
separately, are presented for individual studies in Appendix D in the Technical Report and are
summarised in Figure 5. The majority of the studies had a low or moderate risk of bias for both the
internal validity (i.e. the study design, data analysis methodology and adjusting for potential
confounders) of the study and its generalisability to the broader population from which the study
participants were selected.

Total population

Generalisability

Internal validity

Females

Generalisability

Internal validity

Males

Generalisability

Internal validity

0% 20% 40% 60% 80% 100%

Low = Moderate High

Figure5 Risk of biassummanyfor studieseporting depression outcomes dololescentsvho drank alcohol
Fiteen studies included results for the total popinesimalies included results for femalesghtstudies included
results for males.

3.1.2.1 Combined gender

Alcohol consumption as a continuous variable

Twelve studies looked at predicting the development of depressive symptoms as a consequence of
drinking alcohol, up to 12 years earlier in adolescents. These studies enrolled school-aged
adolescents from Australia, Canada, Finland, Norway, the United Kingdom and the United States and
are therefore likely to be applicable to the Australian setting. The amount of alcohol consumed
and/or the frequency of consumption were quantified and used these measures or a composite of
both as a continuous variable in regression analysis models. The presence of depressive symptoms

November 2018 25



was assessed using self-reported questionnaires. The scores from these questionnaires were either
used as a continuous variable, or they were dichotomised for the presence or absence of the
condition. The correlation coefficients and the related p-values from regression analysis were then
reported.

Two studies reported on the likelihood of developing depressive symptoms as the result of
increasing alcohol consumption at an earlier age. A large Canadian study with good internal validity
by Hooshmand et al. (2012) enrolled over 4,000 school students aged 14 years at baseline and
assessed their alcohol intake and depressive symptoms every year for three years. They constructed
continuous variables for alcohol quantity and depressive symptoms and calculated the Pearson
correlation coefficients. The authors found a significant positive correlation between alcohol
guantity and depressive symptoms for all comparisons (Table 6). A small American study by Mason
et al. (2008) that had poor internal validity included only 429 school students initially assessed at age
16 years and re-assessed at ages 18 years and 22 years. The authors reported the beta coefficient
between having depressive symptoms at ages 16 and 18 years, and/or a major depressive episode
(MDD) by age 22 years and the amount of alcohol consumed at ages 16 and 18 years. All
comparisons showed a positive association, although the association between alcohol consumption
guantity at age 16 years and having depressive symptoms by age 18 failed to reach statistical
significance. This is probably due to the small study being underpowered to detect a significant
difference.

All comparisons between alcohol intake quantity and depressive symptoms at the same age, except
at age 17 years, showed a significant positive association (GRADES St t ).

All observations between depressive symptoms up to age 18 and MDD at age 22 and earlier alcohol
intake showed a positive association, but the association between alcohol intake at age 16 years and
depressive symptoms at age 18 years from a small study with a high risk of bias failed to reach
statistical significance (GRADES St t ).

Table6 A grid representing the results from all studies reporting oncdhrelation between alcohol
consumption quantity at a specific age and depressivetemns evaluated tite same oalater age

Alcoholconsumptiorguantity at:
Ageld4years Age 15/ears Age 16/ears Age 17 years
14 years r=0.09p<0.05
Hooshmanet al.
(2012), N=4,412
| 15 years r=0.10, p<0.05 r=0.16, p<0.05
S Hooshmanet al. Hooshmanet al.
% (2012), N=4,412 (2012), N=4,412
g 16years r=0.07, p<0.001 r=0.12, p<0.05 r=0.11, p<0.05
[s] Hooshmanet al. Hooshmanet al. Hooshmanet al.
g (2012), N=4,412 (2012), N=4,412 (2012), N=4,412
> b=0.11,
_g Masoret al(2008)
7] N=429
£ | 17years r=0.14, p<0.05 r=0.11, p<0.05 r=0.08, p<0.001 r=0.04
8 Hooshmaret al. Hooshmaret al. Hooshmaret al. Hooshmaret al.
(2012), N=4,412 (2012), N=4,412 (2012), N=4,412 (2012), N=4,412
18years p=0.10
Masoret al(2008)
N=429
22years b=0.21,
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Alcoholconsumptiorguantity at:

Ageldyears Age 15/ears Age 16/ears Age 17 years

Masoret al(2008)
N=429

Columns characterise tiee @ which alcohol consumption was measisetharacterise the agehich depressive
symptoms were measufidtecorrelationoefficients are reported in the intersecting cell. The green shading represents
statistically significemtrelationsiooshmanet al (2012alculated the Pearson correlation between caitionous
guantitand depressive symptoarsablesMasoret al (2008used SEM regression analysis with alcohol quantity as an
ordinal variable and depressed mood as a continuous variable.

Both Hooshmand et al. (2012) and Mason et al. (2008) also reported on the effect of increasing
frequency of drinking alcohol (irrespective of the amount of alcohol consumed per session) on the
later development of depressive symptoms. Hooshmand et al. (2012) calculated the Pearson
correlation coefficients for alcohol frequency and depressive symptoms. The authors found a
significant positive correlation between alcohol drinking frequency and depressive symptoms for all
comparisons (Table 7). Again the small study by Mason et al. (2008) found positive associations
between drinking frequency and depressive symptoms, but the association between drinking
frequency at age 16 and MDD at age 22 years failed to reach statistical significance.

Two additional studies reported on this comparison (Table 7). An Australian study with poor internal
validity found a negative association between drinking frequency at ages 11 or 14 years and
depressive symptoms at ages 14 and 16 years, respectively, but this was not statistically significant
even though the study had enrolled 927 Victorian school students (Scholes-Balog et al. 2015).
However, the associations between drinking frequency and depressive symptoms at the same age
showed a positive correlation, with the association at age 16 being statistically significant. The other
study had a low risk of bias and enrolled 620 Mexican youths living in California and found a
significant positive association between drinking frequency at age 14 years and depressive
symptoms at age 16 years (Parrish et al. 2016). However, after adjustment for gender and
generational status and delinquency, the association was no longer statistically significant.

All comparisons between drinking frequency and depressive symptoms at the same age showed a
positive association but the comparisons at age 11 and 16 years in the study by Scholes-Balog et al.
(2015), which had a high risk of bias failed to reach statistical significance (GRADES t t t ).

The observations between depressive symptoms up to age 18 and MDD at age 22 and earlier alcohol
intake showed a positive association in two studies, but the association between drinking frequency
at age 14 years and depressive symptoms at age 16 years reported by the small study by Parrish et
al. (2016), which had a low risk of bias failed to reach statistical significance. The third study with a
high risk of bias by Scholes-Balog et al. (2015) showed a non-significant negative association
between depressive symptoms and drinking frequency at an earlier age (GRADES t t t ).
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Table7 A grid representing the results from all studies reporting orothelationbetween alcohol drinking

frequency at a specific age and depressive symptoms evaluatedane oa later age

Drinkingfrequencyat:
Age 11 Age 14 Age 15 Age 16 Age 17
Age 11 b=05 0
Schole®alog et al
(2015), N=927
Age 14 b=10. 0 r=022 p<0.05
Schole®aloget al.| Hooshmaret al.
(2015), N=927 | (2012), N=4,412
b 6.143, p<0.00]
ScholeBalog et al
(2015), N=927
Age 15 r=0.11, p<0.05| r=0.%7, p<0.05
= Hooshmaret al. | Hooshmaret al.
2 (2012), N=4,412| (2012), N=4,412
g_ Age 16 r=0.10, p<0.05| r=0.11, p<0.05| r=0.11, p<0.05
e Hooshmanet al. Hooshmaret al. Hooshmanret al.
> (2012), N=4,412| (2012), N=4,412| (2012), N=4,412
2 b(adj) =019 p<0.01
a Parristet al(2016), Masoret al(2008),
s N=620 N=429
o)
| b=10.0 b=@9 0
ScholeBaloget al. ScholeBaloget al.
(2015), N=927 (2015), N=927
Age 17 r=0.11, p<0.05| r=0.10, p<0.05| r=0.09, p<0.05| r=012 p<0.05
Hooshmaret al. Hooshmaret al. Hooshmanret al. Hooshmanret al.
(2012), N=4,412| (2012), N=4,412| (2012), N=4,412| (2012), N=4,412
Age 18 £=0.22, p<0.00]
Masoret al(2008),
N=429
Age 22 b=0.08
Masoret al(2008),
N=429

Columns charactetiise @e at which alcohol consumption was measisetharacterise the agehich depressive
symptoms were measufigte correlation coeffisiardg reported in the intersecting cell. The green shading represents
statistically significant correlabimashmanet al (2012xalculated the Pearson correlation between caitiobolus
frequency and depressive symptomablesVasoret al (2008) used SEM regression analysis with alcohol quantity as
an ordinal variable and depressed mood aswoaosntariablBarrish et .g2016) used SEM regression analysis with
drinking frequency and depressive symptoms as continuous\djagedzlefgender and generational status and
delinquencgcholefalog et a(2015) use8EM croskgged pathnalysis with drinking frequenelpinaryariable

and depressed mood as a continuous yvariable

Three studies reported on the correlation of alcohol consumption as a composite of both quantity
and drinking frequency with later development of depressive symptoms in adolescents or young
adults. One small study with poor internal validity by Mackie et al. (2011), enrolling 393 youths aged
14 years, reported a significant positive correlation between adolescent alcohol use at age 14 years
and 15 years, and depression at the same time or 6 months later (Figure 6). However, by 12 month
the correlation between alcohol consumption and depression became insignificant. SEM regression
analysis of the causal relationship between alcohol use and depression found that high initial levels
in QxF alcohol use did not predict change in depression (QxF intercept-depression slope p=0.03,
p=0.45). Two larger studies reported a significant positive correlation between drinking at age 16
years and the development of depressive symptoms 2 and 12 years later (Table 8). The study by
Patwardham et al. (2017) had good internal validity and enrolled 6,963 adolescents aged 16 years to
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investigate the correlation between drinking at age 16 years and the diagnosed depression 12 years
later. The Spearman's rank-order correlation was significantly positive, and the SEM beta coefficient
also reported a significant positive association (Table 8). The study by Mason & Spoth (2011), with
poor internal validity enrolled 1,521 16-year olds and found a positive correlation between their
drinking habits and the development of depressive symptoms at age 18 years.

All comparisons between alcohol consumption and depressive symptoms at the same age showed a
significant positive association. The study by Mackie et al. (2011) with a high risk of bias showed that
this association could last for up to 6 months (GRADES t t t ).

The observations between depression and earlier alcohol consumption showed a positive
association, which was statistically significant in two out of three comparisons (GRADES t t t ).

Table8 A grid representing the results from all studies reporting oncdirelation between alcohol
consumption (quantity x frequency) at a specific age and depressive symptoms evahetsirat or

a later age
Alcohol consumption quantityfrequencwt:
Age 14 Age 15 Age 16
Age 14 r=0.3), p<0.001
B Mackiet al2011 (N=393)
£| Age 15 r=0.08 r=014, p<0®
*g_ Mackiet al2011 (N=393) Mackiet al2011 (N=393)
S| Age 16 £=0.2, p<0.05
0 Mason & Spoth 2011 (N=15]
@1 Age 18 b=0.27, p<0.05
% Mason & Spoth 2011 (N=15]
81 Age 28 rho=0.072, p<0.001

b=0.10, p <
Patwardhast al2017 (N=6,963

Columns characterise thee @ which alcohol consumption was measig@tharacterise the aigehich depressive
symptoms were measuiidte correlation coefficients are reported in the intersecting cell. The green shading represent:
statistically significant correlations. Macki€@t Jatalculated the Pearson correlation between continuous alcohol

frequency and depressive symptoms vakisiess: Spoth(201) used SEM regression analysissitmmed

alcohotjuantifrequency indexd depressed moodcastinuous variabl®atwardham et @017 calculated the
Speamand nkordercorrelation betwegnontinuous alcolvohsumptiorariablenda binarglepressive symptoms

variable
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Depressive symptoms measured at:

T1 (0 months) T2 (6 months) T3 (12 months) T4 (18 months)
0.30
0.28*
§ 0.20*
2 .
3 0.0 0.18
£ 0.14*
° 0.13* " :
E 0.12 011 0.12
c 0.10
3 0.08
g 0.07
&
0.00 T T T 1
T1 T T2 ™ T2 T3 T T2 T3 T4

Alcohol use measured at:

Figure6 Bar graph depicting the Pearson correlation coefficient between atoohohptiorQxF measured at
age 14 (T1), then 6 (T2), 12 (T3) and 18 (T4) months later and depressive syimp@dnmSand T4

The xaxis represents the wave at which alcohol use was Aks#esles was a composite of quantity and frequency.

The blue bars represent alcohol measures taken from T1 (age 14rpemtasTitepresealkcohol measures taken

6 months lateFheorangebar representilcohol measures takérn2 monthsand the pink bar represents alcohol
measures taken at 18 mofiths timpoint from which the depressive symptom measures were taken is shown at the top
of the grapfheasteriskindicates atistical significar{tp<0.0%nd ** p<0.0p{Mackie et.&201)

One study by Needham (2007) enrolled 10,828 school children with a mean age of 15 years and
measured baseline HED frequency over the past 12 months and depressive symptoms six years later.
This study had moderate internal validity and used dual latent growth models to report the
unstandardized coefficients for the intercept of HED with the slope of depressive symptoms. Initial
levels of HED was positively correlated with initial levels of depressive symptoms (i.e. those who
participated in HED were had higher levels of depressive symptoms on average than those who did
not participate in HED). The intercept of HED also predicted the rate of change in depressive
symptoms. The authors reported a negative association with adolescents who drank more heavily at
age 15 years, having a significantly faster rate of decline in symptoms of depression across the
transition to adulthood (age 21 years) (B=-0.20, p<0.001) (GRADE § S t t ). That is, those with
higher levels of HED (and depressive symptoms) at baseline had a faster reduction in depressive
symptoms, (possibly due to regression to the mean), than those with lower baseline HED (and
depressive symptom levels).

Alcohol consumption as a categorical variable

Two studies with moderate internal validity reported on the correlation between any alcohol
consumption (compared with no alcohol consumption) in adolescents aged 111 14 years and later
development of depressive symptoms. These studies dichotomised alcohol consumption into two
groups: those who drank more than a few sips of alcohol regardless of quantity or frequency, and
those who did not. The study by Birkley et al. (2015) found a significant positive phi correlation
between those who drank alcohol at age 11 or 12 years and those who had depressive symptoms at
age 11 and/or 12 years (Table 9); a phi correlation is similar to the Pearson correlation coefficient in
its interpretation. The second study by McCarty et al. (2012) was smaller, enrolling only 512
adolescents aged 12 years. This study found mostly significant positive associations between
drinking and depressive symptoms at ages 12, 13, 14 and 15 years. The association between drinking
at age 13 years and depressive symptoms at age 14 or 15 years was not significant. This is likely due
to the small study being underpowered to detect all outcomes.
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These results suggest there is limited evidence of an association between consuming alcohol and
having depressive symptoms at the same age (GRADES t t t ).

These results suggest there is limited evidence of an association between consuming alcohol and
having depressive symptoms at a later time-point (GRADES t t t ).

Table9 A grid representing the results from all studies reporting owotinelationbetweenany alcohol
consumption at a specific age and depressive symptoms evalihtedaahe oa later age

Alcoholconsumption at:
Age 11 Age 12 Age 13 Age 14 Age 15
Age 11 | phi0.B, p<0.05
Birkleyet al2015
(N=800)

Age 12 | phi0.14, p<0.0§ ph&021, p<0.01
¥ Birkleyet al2015 | Birkleyet al2015
g (N=800) (N=800)
g b=0.23,
; McCartgt al2012
) (N=512)
()
2| Age 13 b=0.13,| b=0.19,
g McCartgt al2012 McCartgt al.
o3 (N=512) 2012 (N=512)
D1 age 14 b=0.16, p<0.01 b=0.08 b=0.18,

McCartgt al2012 McCartgt al. McCartgt al2012
(N=512) 2012 (N=512) (N=512)
Age 15 b=0.17, p<0.01 p=0.02 p=0.17, p<0.01] p=0.5, p<0.01
McCartgt al2012 McCartgt al. McCartgt al2012 | McCartgt al2012
(N=512) 2012 (N=512) (N=512) (N=512)

Columns characterise thee @ which alcohol consumption was measig@tharacterise the aigehich depressive

symptoms were measufidwe correlation coefficients are reported in the intersecting cell. The green shading represent:
statistically significant correlatBiridey et a(201) calculategbhi correlatiormoefficientand SEM path analysis

between a binary variable for alcohol consumption and a continuous variable for deprdgsiCarsyrapi@ms.

(2012 used SEM path analygth alcohol consumption as a binary variable and depressive syopitmsas a

variable.

A Norwegian study with poor internal validity by Skogan et al. (2016) reported on the association
between weekly alcohol consumption at age 13118 years compared with either stable (consistently
less than weekly) or no alcohol consumption over the 5 year follow-up period (Figure 7). The weekly
alcohol consumption trajectories were a composite of the four-level drinking frequency variable at
ages 13, 15, 16 and 18 years. Adolescents who were weekly drinkers by age 13 years had higher
depressive symptoms on average at ages 15, 16 and/or 18 years than those who consistently drank
less. Similarly, adolescents who drank less than weekly at age 13 years but had started to drink
weekly by age 18 had a positive association with depressive symptoms, but this only reached
statistical significance for depressive symptoms at age 18 years. The positive association between
drinking frequency and depressive symptoms for adolescents who started drinking after age 13
years did not reach statistical significance for any comparison (GRADES t t t ).
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Depressive symptoms at:
Age 15 Age 16 Age 18
0.70 .
0.60
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0.30 0.24
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Figure7 Bar graph depicting the linear regression beta coefficient (95% CI) for the association between alcohol
consumption trajectories fromageyl8 ar s and depressive symptoms 171 3

The ages shown on tkexis represent the age at which depressive symptoms wereAbsgedseonsumption

trajectories were a composite of tHevigwilrinking frequency variable at ages 13, 15, 16 and 18 years. The blue bars

represent adolescemtso were weekly drinkers at age 13. The green bars represent adolescents who were less that

weekly drinkers at age 13 years but had increased consumption to weekly by age 18 years. The orange bars repre

adolescents who weredramkers at age 13 ydarsstarted drinking weekly by age 18 years. The reference groups were

adolescents who were less than weekly drimketsinkers at age 13 yesnd did not greatly increase their level of

alcohol consumption up to age 18 Vear95% I€ are alsshown, the asterisk indicates statistical significance.

(Skogen et al. 2016)

HED or drinking to intoxication in adolescents

Six studies, including one conducted in Australia, reported on the correlation between HED or
drinking to intoxication and the later development of depressive symptoms in adolescents. Five
studies (one with good and four with poor internal validity) reported significant positive correlations,
and one study (with moderate internal validity) reported a significant negative correlation. The mean
scores from the self-reported depression measures were standardised with or without log or square-
root transformations to correct for skewness and used as a continuous variable in regression analysis
in all studies.

Four studies dichotomised or categorised the frequency of HED and the results are summarised in
Table 10. The Australian study, by Chan et al. (2013), enrolled 969 Victorian high school students
aged 14 years and reported if they had undertaken any HED (defined as =5 drinks/session) in the last
2 weeks. HED was dichotomised into yes or no and the mean depressed mood score were used to
calculate the Spearman's rank-order correlation. The authors found a significant positive correlation
between HED at age 13 or 14 years and depressive symptoms 1 or 2 years later. The study by Skogan
et al. (2016) categorised 1,102 adolescents based on drinking to intoxication at ages 13, 15, 16 and
18, this was used with standardised mean depression scores in linear regression analysis. The
authors found a significant positive association between drinking to intoxication at age 13 and
depressive symptoms at ages 15 and 18 years, but not at age 16 years. The small study by Mason &
Spoth (2011) (N=151) also reported on the correlation between HED (defined as 23 drinks in a row in
the past month) at age 16 and depressed mood at age 18. The number of HED occasions were
categorized into (0) = none, (1) = one occasion and (2) = two or more occasions, and along with the
mean depressed mood scores were used in regression analysis. The authors found a significant
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positive correlation between HED and depressed mood. Another small study by Mason et al. (2008),
enrolled 429 adolescents and assessed the frequency of HED (defined as 23 drinks in a row in the
past month) at age 16 years as a categorical variable and their mean depressed mood score at age
18 years as a continuous variable were used in SEM regression analysis. A significant positive
association between HED at age 16 years and a depressed mood at age 18 years was reported.

Two large studies used HED frequency as a continuous variable in regression analysis and their
results are also summarised in Table 10. Gustafson(2012) enrolled 3,194 high school students with a
mean age of 15 years. HED frequency was defined as the number of days 25 drinks were consumed
in a row in the last 12 months and along with the mean depressive symptoms score, also as a
continuous variable, was used to calculate the Pearson correlation coefficient. The authors found a
significant positive correlation between HED at age 15 years and depressive symptoms at age 15
years and at 21 years. Although there was a positive correlation between HED at age 15 years and a
diagnosis of depression at age 27 years, the correlation was not statistically significant. Cisler et al.
(2012) enrolled 3,614 adolescents with a mean age of 14 years and defined HED frequency as the
number of times 25 alcoholic drinks were consumed in a single day in the last 30 days. Using
multiple linear regression analyses, the authors found a non-significant positive correlation with
depressive symptoms one year later and a significant negative correlation 2-years later at mean age
of 17 years.

The association between alcohol consumption and depressive symptoms at the same age were
reported in four studies with a high risk of bias. One study showed a significant positive association
at ages 13, 14 and 15 years. One study reported positive association at age 15. Two studies showed a
positive association at age 16 years but only one reached statistical significance. (GRADES t t t ).

The observations between depression and earlier alcohol consumption showed a positive
association in all studies but one. The moderate risk study by Cisler et al. (2012) showed no
association between HED at age 14 and depressive symptoms at age 15 and a significant negative
association one year later at age 16 years. Of 11 comparisons from the other five studies only 2 did
not reach statistical significance. One of these came from the only study with a low risk of bias
(Gustafson2012). (GRADES t t t ).
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Tablel0 A grid representing the results from all studies reporting aotteationbetweerHEDor drinking to
intoxicationas an adolescerdand depressive symptoms evaluatetti@isame oa later age

HEDat:
Age 13 Age 14 Age 15 Age 16
Age 13 rha=02Q p<0.001
Charet al2013 (N=969
Age 14 rha=0.15, p<0.001 rha=021, p<0.001
Charet al2013 (N=969| Charet al2013 (N=969
Age 15 rho=0.09p<0.01 rho=0.08, p<0.05 rho=0.B, p<0.8
Charet al2013 (N=969| Charet al2013 (N=969| Charet al2013 (N=969
6=0.3), p<0.05 b=0.01 r=0141, p<0.01
Skogaret al2016 Cisleet al2012 Gustafs@012 (N=3,194
(N=1,102) (N=2511)
Age 16 b=0316 b=0.1
o Skogaret al2016 Masoret al2008
o (N=1,102) (N=429)
g b=0.®, p<0.05
g— Mason & Spoth 2011
= (N=1521)
o | Age 17 b=10.06, p<0.05
@ Cisleet al2012
) (N-1,653
o
8 Age 18 b6=0.2, p<0.05 b=0.14, p<0.05
Skogart al2016 Masoret al2008
(N=1,102) (N=429)
b=0.27, p<0.05
Mason & Spoth 2011
(N=1521)
Age 21 r=0.069, p<0.10
Gustafsd@012 (N=3,194
Age 22 £=0.13, p<0.05
Masoret al2008
(N=429)
Age 27 r=0.029
Gustafsd@012 (N=3,194

Columns characterise tiee @t which alcohol consumption was measisetharacterise the agehich depressive
symptoms were measuiidte correlation coefficients are reported in the intersecting cell. The green shading represent:
statistically significant positive dorreland the grey shading represents significant negative dohatagors.
(2013 <cal cul at e-drdeBScpreslatiomvitiDdssan ardinal Wariadhel depressive symptoms scoies as
continuous variabfisler et a(2012 used mulie linear regression analysidHEiiliirequencgnd total depressive
symptom scores as continuous varab#tafsqe012 calculated Pearson correlation coefficieHEDRigguency
and depressive symptoms scores as continuous Wasdietsd. (2008) used SEM regression analysi$BRith
frequencys a ordinal variable and depressed mood as a continuousveasoalleSpoth(2Qll) used SEM
regression analysis WiEDfrequencgs an ordinal variable and depressed mood as a continuo8kogaiakeleal
(2016 used linear regression analysidnwiking tmtoxicatioas a binary variabled thenean depression score as a
continuous variable.

Heavy or harmful drinking in adolescents

Two studies reported on the correlation between heavy or harmful drinking and the later
development of depressive symptoms in adolescents (Table 11). The study by Skogan et al. (2016),
with poor internal validity, categorised 1,102 adolescents based on weekly drinking at ages 13, 15,
16 and 18. This was used with standardised mean depression scores in linear regression analysis. The
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authors found a significant positive association between high alcohol consumption at age 13 and
depressive symptoms at ages 15, 16 and 18 years.

Pesola et al. (2015) had moderate internal validity but did not clearly define harmful drinking. It was
determined by frequency of drinking alcohol, largest number of drinks in a single day and whether
the adolescent had ever been drunk. The authors reported that harmful drinking among 4,863 14-
year olds was significantly negatively associated with depressive symptoms at age 16 years.
Although they reported a positive Spearman’s correlation between harmful drinking at age 14 years
and depressed mood 2 years later (rho=0.33, p<0.001) and a total unadjusted effect of harmful
drinking at age 14 years predicted greater depressed mood 2 years later (=0.092, p < .001), 95% of
this correlation could be accounted for by affiliation with deviant peers. Thus, the direct effect, after
accounting for other possible confounders showed a negative correlation (B.g=-0.065, p<0.001) and
may reflect drinking among those adolescents who engage in alcohol use to socialize.

Pesola et al. (2015) found a significant positive association between harmful drinking and depressed
mood at age 14 years. (GRADES S t t ).

All observations between depressive symptoms and earlier heavy or harmful drinking showed a
significant positive association. (GRADES t t t ).

Tablell A grid representing the results from all studies repastinpecorrelationbetweerheavy omharmful
drinkingas an adolescerdand depressive symptoms evaluatetth@tsame oa later age

Heavy or harmful drinkirady

Age 13 Age 14
f,u) Age 14 rho=0.13, p<0.05
E Pesola et al. 200¥%=1,883)
£ Age 15 b=0.4, p<0.05
> Skogaret al2016 (N=1,102)
% Age 16 =035, p<0.05 rho=0.33, p<0.001
g Skogaret al2016 (N=1,102) Pesola et al. 200¥%=1,883)
g— Age 18 p=0.37, p<0.05

Skogaret al2016 (N=1,102)

Columns characterise thee @ which alcohol consumption was measigs@tharacterise the aigehich depressive

symptoms were measuiidte correlation coefficients are reported in the intersecting cell. The green shading represent:
statistically significant positive correRésol et 201%c al cul at ed t-btrader cBrelatimndmsech 6 s r an
SEM regression analysisanitindinaharmful drinkingriable andantinuoudepressed mood variaBlkegan et al.

(2016 used linear regression analysidnwiking tmtoxicatioas a binary variabled thenean depression score as a
continuous variable.

3.1.2.2 Female andnalesubgroupanalysis

One Australian study with moderate internal validity looked at the likelihood of HED in adolescent
and young adult females leading to depression 6 years and 15 years later (Powers et al. 2016). The
women were enrolled at 181 23 years of age and HED frequency at ages 16 to 21 years was assessed
retrospectively. The authors found that women who drank episodically more than once a week
when they were aged 16121 years had a 30% increase in the likelihood of having depression at age
22127 years compared to women who did not drink episodically (Figure 8). Although the point
estimate shows a 20% increase in the chance of having depression at 31-36 years, it did not reach
statistical significance and the wide 95% Cls suggest that the study may have been underpowered
for this outcome. Less frequent HED (once weekly or less often) at age 16-21 years did not increase
the chance of having depression in either age group compared to women who did not drink
episodically (GRADES St t ).
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Frequency of HED at age 16-21 years

<1 time/month once monthly once weekly 21 time/week
(n=1,376) (n=1,471) (n=2,134) (n=1,272)
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OR of having depression at age:
FigureB Bar graph depicting tHeR (95% CI) for the likelihood of females having depregsaoticipating in

HED6 1 15 years ear|HEBr compared with no

The 95% I€ are shown, the asterisk indicates statistical significance. The age of assessing depression are shown be
the xaxis. The ndEDgrougn=1,998)as used as the reference in logistic regressicnRoakyss et 2016). Both
depressive symptoms ldEffrequency were used as categorical variables.

One study with moderate internal validity (Edwards et al, 2014) reported the odds ratios (OR) and
95%Cls for the increased likelihood of adolescents aged 16 years developing depression according to
their drinking frequency 1-3 years earlier, compared with little or no alcohol consumption (Figure 9).
The study did not report the cut-offs for low, medium or high drinking frequency, but defined them
as none, occasional or weekly alcohol use over time between ages of 13 years to 15 years.
Adolescents were categorised as having depression if they met the ICD criteria for a depressive
episode. The authors found a significant increase in the likelihood of adolescents having had a
depressive episode by age 16 years if they were a medium or high frequency drinker at age 14 years
compared to low frequency drinkers (GRADES St t ).

Drinkers
Medium frequency High frequency
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6.00 T
o
‘= 5.00 -+ *
T

C 200 -
e

o
o 3:00 £ e 2.54
2.00 ' 1.93

1.00
0.00

1.63

(n=1,114) (n=928) (n=411) (n=382)
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Figure9 Bar graph depicting the OR (95% ClI) for the likelihood of hasisglepressve episodeat age 16
yearsif drinking moderately or hélgnd | 3y e aaorsparedawith driring little or no alcohol

The pink bars represent the OR point estimates fo(Nethdlbegnd the blue bars represents those for males
(N=1,878at different drinking levels from Edward$26i4). The 95%sGre also shown, the asterisk indicates
statistical significan€iee low alcohol consumption dret#y105 boys and n=2,105 wats)sed aghe reference
groupin logistic regression analeith drinking frequermyer time (agesil3)and depssive episodesere
categocial variables

Two small studies with moderate internal validity from the United States reported on the correlation
between alcohol drinking frequency during adolescence and depressive symptoms up to 3 years
later for males and females (Table 12). Fleming et al. (2008) reported alcohol drinking frequency as a
6-catergory variable: (0) no use in the previous year, (1) some use in the past year but none in the
past month, (2) once or twice in the past month, (3) three to five times in the past month, (4) 6 to 19
times in the past month, and (5) 20 or more times in the past month. Depressive symptoms were
reported as the score with a range from 0 to 3. Using multivariate latent growth trajectory models,
the authors found no significant associations for any of the comparisons shown in Table 12 for either
males or females. However, the authors concluded that although caution should be exercised in
comparing correlation coefficients across groups, most of the correlations are larger in magnitude
for girls than for boys.

Wymbs et al. (2014) assessed alcohol drinking frequency from 0 (never used) to 7 (used more than
once per day). Together with depressive symptoms scores these variables were used in structural
equation modelling and the authors reported that alcohol use failed to predict depressive symptoms
in the following 4 years. The larger effect for girls seen in the study by Fleming et al. (2008) was not
consistent in this study. There was a significant association between alcohol use at age 14 years and
depressive symptoms at the same age in girls but not boys. However, by ages 15 and 18 years the
association was no longer significant and did not differ between girls and boys. Conversely, alcohol
use at age 15 years was significantly associated with depressive symptoms at the same age in boys
but not girls, and again by age 16 the association became nonsignificant.

For both male and female adolescents, it was considered that there was no evidence of an
association between alcohol drinking frequency and (GRADES t t t ).

Tablel2 A grid representing the results frooth studies reporting othe association between alcohol drinking
freqgquency at ages 13, 14 o4yeatsBatey ear s and depressi

Alcohol consumptiofrequencyat:
Age 13 Age 14 Age 15 Age 16

Age 13 0.30 5 B=0.26
0.20

B=0.10

0.10 +
0.00 J
N=412 (1) N=473 (1)
Age B 030 0.30 B=0.27
B=0.21
0.20 020 - B=0.16

B=0.13
0.00 0.00 J
N=12(1)  N=4T3 (1) N=412 (1) N=4T3 ()

0.30 +
p=0.24

020 1 p<0.01

Depressive symptoms at:

0.10 1 p=0.05

TN ) N212(2)
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Alcohol consumptiofrequencyat:
Age 13 Age 14 Age 15 Age 16
0.30 0.30 0.30 1
Age b p0.22 p=0.23
0.20 B=0.16 0.20 0.20
0.10 B=0.06 0.10 0.10 - p=0.08
0.00 - 0.00 0.00
N=412 (1) N=473 (1) N=412 (1) N=473 (1) N=412 (1) N=473 (1)
0.30 4 0.30 +
0.20 - 0.20 1 B=0.16
0.10 1 p0.10 p=0.10 0.10
B=0.04
0.00 0.00
N=249 (2) N=272 (2) N=249 (2) N=272 (2)
Age 16 0.30 0.30 -
p=0.22
020 0.20
0.10 0.10 B=0.05
0.00 000 L .
N=412 (1) N=473 (1) N=412 (1) N=473 (1) N=412 (1) N=473 (1) N=412 (1) N=473 (1)
Age 18 0.30 0.30 4
020 0.20
=013 p=0.11
0.10 010 4 B=0.07
- F002
0.00 0.00 . N
NeUS Q) N=2T2(2) N9 (D) N=2T2(2)

The pink bars represent the results for females and the blue banesefisekantsales. The ages shown on the x

axis represent the age at which the alcohol drinking frequency was assessed followed by the age at which depre:
symptoms were assesggiFleminget.dl 2008) det er mi n e datett breth corve amalgsigh i ci ent <
alcohol drinking frequency as a categorical variable and depressive symptoms as a co(@nUdyrebhsagalslie.

(2014) reported SEM correlation coefficients using drinking frequency and depressive symptonebéescontinuous vari

One study with good internal validity reported on the correlation between alcohol consumption
quantity as an adolescent, and depressive symptoms evaluated at a later age (Table 13). The study
by Danzo et al. (2017) found all bivariate Pearson correlations for girls (except alcohol consumption
at age 12 years and depressive symptoms at age 15 years) were statistically significant, but only boys
who drank at age 13 or age 14 had a significant positive correlation with the development of
depressive symptoms at age 14. (GRADES St t ).

Tablel3 A grid with bar graphs representing the results from two studies reportingcorratagionbetween
alcohol consumption (quantity x frequency) at a specific age and depressive sywalioasd at a
later agdor males and females

Alcohol consumptioguantity x frequency at:

Age 12 Age 13 Age 14 Age 15

= Age 12 | *® 7 rom

P 0.30 p<0.05

S

o

o

o

S

% N=291 (1) N=302 (1)

() _

2 Age 13 040 0.40 i

@ 030 - 030 4 ‘0N

o 0.20 0.20 - L

8 ' r=013 r=0.12

a 0.10 - p<0.05 12002 0.10 -
N=291 (1) N=302 (1) N=291 (1) N=302 (1)
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0.40 0.40 -
Age 14 r=030 o r<g§58
0.30 - 0.30 0‘05 030 P r=0.28
= p<0.
020 | % 020 r=047 020 1
p<0.05
0.10 - 0.10 0.10
r=0.02
0.00 0.00 0.00 -~
N=291 (1) N=302 (1) N=291 (1) N=302 (1) N=201 (1) N=302 (1)
0.40 - 040 - 0.40 0.40
Age 15 ) r=0.33
030 030 - 0.30 r=030 030
. l r=0.19 ' p<0.05 ‘ pe0.05
020 020 - : 0.20 o1 0.20
p<0.05 r=01 =
010 - r=0.07 T 0.10 0.10 0.10 r=00
0.00 — 000 —mMmM8M8M8Mm™M 0.00 0.00
Ne2OT () N=302(1) N=291(1)  N=302(1) N=291 (1) N=302 (1) NeZOT (1) Ne302(1)

Columns characterise tiee @ which alcohol consumption was measisetharacterise the agehich depressive

symptoms were measufidte correlation coefficients are graphed in the intersecting cell. Pink bars represent results fo
girls, and blue bars represent results for boys. Significant results are indieatied §yDhazpet d. (20175
calculateBearson correlation coefficigith alcohol quantity over the last month and mean depressive symptoms score
as continuous variables.

Three studies reported on the correlation between HED during adolescence and depressive
symptoms up to 14 years later (Table 14). A study with a good internal validity by Wilkinson et al.
(2016) enrolled adolescents aged 15 years and used linear regression analysis to investigate the
relationship between HED frequency and depressive symptoms up to 13 years later. Pesola et al.
(2015) enrolled 5,216 adolescents aged 16 years and looked at the association between harmful
drinking and depressed mood 2 years later. This study, with moderate internal validity, did not
clearly define harmful drinking, but it was determined by frequency of drinking alcohol, largest
number of drinks in a single day and whether the adolescent had ever been drunk. However, the
authors found that the SEM B coefficient showed a negative direct effect but was not statistically
significant for males or females. The difference in direct effect between males and females was also
not significant (difference: p=-0.002 (-0.10, 0.10), p=1.0). Needham et al. (2007) enrolled 10,828
school children with a mean age of 15 years and measured baseline HED frequency over the past 12
months and depressive symptoms six years later. The study had moderate internal validity and used
dual latent growth models and reported the unstandardized coefficients for the intercept of HED
with the slope of depressive symptoms. The intercept of HED predicted the rate of change in
depressive symptoms. The authors reported a negative association, with both males and females
who participated in HED at age 15 years, having a significantly faster rate of decline in symptoms of
depression across the transition to adulthood (age 21 years) (Table 14).

For both male and female adolescents, it was considered that there was no reliable evidence of an
association between HED and depression (GRADES St t ).

Tablel4 A gridwith bar graphs representing the results frlomestudies reporting on the correlation between
HEDat a specific age and depressive symptoms evaluated at a later age for males and females

HEDat:
Age 14 Age 15
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HEDat:

Age 14 Age 15
Age 16 005
0.00
|}
-0.05 | p=-003  B=-0.03
& -0.10
g 015 = wooot(r)  N=1945(1)
o B
5 | Age21 0.05
; 0.00
g 0.05 | -
2 o10 | pooor  BS003
8 0.15 o0
5 - N=5728(2) N=5,100(2)
) B
O | Age 28 “% 1 oo
0.00 —
=-0.01
-0.05 - P
0.10
015 N=6,521(3) N=5474(3)

Columns characterise thee @ which alcohol consumption was measig@tharacterise the aigehich depressive

symptoms were measuidte correlation coefficients are reported in the intersecting cell. The pink shading represents

correlations for females and the blue shading represents correlatio8gyfoficaatagsults are indicated by the p
value (1) Pesoleet al (205) used SEM regression analysisawitidinaharmful drinkingriable and @ntinuous
depressethood variahl€2)Needhamat al (2007) used latent growth curve analysiEath a categorical variable
and depressive symptoms as a continuous @rlabliinson et §2016) linear regression analygisiEDas a

categorical variable amutessive symptoms as a continuous variable

One study with good internal validity reported on the association between HED during adolescence
and the development of depressive symptoms. Schuler et al. (2015) included 6,070 individuals who
participated in the Add Health study during at least one wave between the ages of 12 and 31 years.
Multivariate time-varying effect modelling for the association between HED with elevated
depressive symptoms was reported as age-varying coefficients with 95% Cls on a graph from age 12
to 31 years. The coefficient values and the 95% Cls were estimated from the graph and are tabulated
in Table 15. HED was associated with elevated depressive symptoms only during adolescence for
both females (until age 18.5 years) and males (until age 17 years) (GRADES § St ).

Tablel5 Agevarying coefficients (95% CI) féEDassogated with elevated depressive symptdwedues
estimated frorchuler et aR015Fig. 4

Age at comparison Females Males

12 years b~3.7 (95% CI b~2.1 (95% CI
17 years b 8.7 (95% @3, 1.1) b~0.3 (95% ClI
18.5 years b ~40(95% CI 0.0, 0.8) b ~ 095% Ci(.3, 0.3)

31 years b~10.9 (95% C b ~ T 95%4C10(9, 0.3)

Pink cells refer to a significant association biEtideed elevated depressive symptoms for females, and the blue cells
for malesAgevarying coefficiedisrived usinguitivariate timarying effect model(gddjusting for daily smoking and
marijuana usejthHEDas a binary variable and depressive symptoms as a continuous variable.
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3.1.3 Young adults

Summary:

Nine studies repdrten the association between alcohol and depression or depressive s
young adults.

Unlike adolescents, no reliable -sgossnal associations between measures of alcol
(consumption quantity, frequency, or HED) and depression oisyi@ptesssvavere found in
included studies in young adults.

Fourstudies reported on the association bet#®and depressive symptaer®ss both gender
Two studies reported no statistically significant association between frequency of $&D
symptoms, one reported that those who participated in HED had a reduced number
symptoms at follap, while the remaining reported that frequent HED drinkers had highe
symptoms than occasional HED drinkers. IndividUdacskidggfust on males or females, repor
significant association between HED and depressive symptoms.

One study reported that women who drank different amounts each day had no significant
rate of MDD 1 year later, after adfostaseline levels. However, the confidence intervals w
suggesting the study was underpowered for this outcome.

Twostudies reported on the association between alcohol consumption quantity and/or
depressive symptoonglepressioNeither study reported significant associations (for either g
frequency or quantity x frequeog).larger study in males, reported that alcohol consum
associated wigwer depressive symptoms, after adjusting for covariatemkinchtasdpe.

Nine longitudinal cohort studies reported on the likelihood of developing either depressive
symptoms or having a depressive episode as a consequence of alcohol intake as a young adult aged
between 18 years and 25 years. Three of these studies reported depression outcomes for young
women, and two reported outcomes for young men. The risk of bias for the studies reporting
outcomes for the total population, and for males and females separately, are presented for
individual studies in Appendix D in the Technical Report and are summarised in Figure 10. The
majority of the studies had a low or moderate risk of bias for both the internal validity (i.e. the study
design, data analysis methodology and adjusting for potential confounders) of the study and its
generalisability to the broader population from which the study participants were selected.

All studies
Generalisability
Internal validity

0% 20% 40% 60% 80% 100%

Low  Moderate High

Figurel0 Risk of biassummaryfor studiegeporting depression outcomes young adults who drank alcohol
Eighstudies included resultydong adults
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3.1.3.1 Combined gender

Two small studies reported on the effect of alcohol consumption quantity and/or frequency on the
development of depressive symptoms or MDD up to 4 years later (Table 16). The study by Mason et
al. (2008) had poor internal validity, was conducted in the United States and included only 429
school students aged 16 years. These students were re-assessed at ages 18 years and 22 years and
the authors reported the beta coefficient for the association between having a depressed mood at
age 18 years or a MDD by age 22 and either the amount of alcohol consumed or the drinking
frequency at age 18 years. However, this small study was underpowered and although the results
indicated a positive correlation, they were not statistically significant (GRADES t t t ). The small
low risk study by Armeli et al. (2015) enrolling 522 young adults aged 19 years, reported no
significant correlations between a composite score of alcohol consumption quantity and frequency
and depressive symptoms 4 years later (GRADES St t ).

Tablel6 A grid representing the results from all studies reporting on the correlation between alcohol
consumption quantitgnd/or frequencst a specific age and depressive symptoms evaluated at a later
age

Alcohol consumption at:

Age Byears Age Dyears

18 years Alcohol consumption guantity
b=0.10
Mason et al. (2008) N=429
Alcohol consumption frequency
b=0.07
Mason et al. (2008), N=429
22 years Alcohol consumption guantity
p=0.06
Mason et g2008) N=429
Alcohol consumption frequency
b=0.03
Mason et g2008), N=429
23 years Alcohotonsumptiaquantity x frequenc
b=0.001
Armeli et 22015 (N=522)

Depressive symptoms at age:

Columns characterise the age at which alcohol consumption was measured, rows characterise the age at which depre
symptoms were measured. The correlation coefficients are reported in the iftenedictiaggi20i15) used linear
regressionitl alcohol consumption and depressive symptoms as continuous variables and reported an unstandardize
coefficienMason et a2008) used SEM regression analysis with alcohol quantity as an ordinal variable and depresse
mood as a continuous variable.

Three studies reported on the correlation between HED in young adults and depressive symptoms or
a diagnosis of depression up to 6 years later (Table 17). The high risk small study by Mason et al.
(2008) found a non-significant positive association between HED frequency at age 18 years and
depressive symptoms at the same age and no association between HED at age 18 years and
diagnosed MDD at age 22 years but the study was likely underpowered. The larger study by Piasecki
et al. (2017), with moderate internal validity found a non-significant negative correlation between
HED frequency and depressive symptoms. The largest study with a good internal validity by
Gustafson(2012) reported a non-significant negative correlation between HED at age 21 years and
depressive symptoms at the same age and a significant negative correlation between HED at age 21
years and depressive symptoms at age 27 years
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The association between HED frequency and depressive symptoms at the same age did not show
any significant correlations in young adults. (GRADES St t ).

The only significant association between HED frequency and depressive symptoms in young adults
was reported by Gustafson(2012), which had a low risk of bias. (GRADES St t ).

Tablel7 A grid representing the results from all studies reporting aottedatiorbetweerHEDamong young
adults of legal drinking aged depressive symptorasaluated at a later age

HEDat:
Age 18 Age 21 Age 22 Age 23 Age 27
Age 18 b=0.0
.. Masoret al.
% 2008 (N=429)
= | Age 21 r=10.ai4
g Gustafsd@012
S (N=3,194)
g | Age22  B=0.00 r=1 0,.=DBIP6
@ Masoret al. Piaseclket al2017
0>-’ 2008 (N=429) (N=986)
§ Age 23 r=1 0,.=00DB | r=0.0L ,=7 0f®D9
S Piaseclet al2017 Piaseclet al2017
8 (N=986) (N=986)
Age 27 r=10.045, p<0.0 r=10.04
Gustafs@012 Gustafs@012
(N=3,194) (N=3,194)

Columns characterise tiee @ which alcohol consumption was measisetharacterise the agehich depressive

symptoms were measufidwe correlation coefficients are reported in the intersecting cell. The green shading represent:
statistically significant correlattargafsof2012 calculated Pearson correlation coeffidigri&€ Dfrequency and

depressive symptoms scores as continuous vitéageset a(2008) used SEM regression analysidBiith

frequencys an ordinal variable and depressed mood as a continuolRiasmtiblet .aR017 calculated the

Pearson correlation coeffieiedtusedBEM pathegression analysigthHEDfrequency and depressive symptoms

scores as continuous variables

A study with moderate internal validity that was conducted in the United States by Sloan et al.
(2011) categorised 7,386 young adults aged 17-25 (mean age 20.6 at baseline), according to
frequency of HED into frequent HED, occasional HED and other drinkers and abstainers. The amount
of alcohol consumed per group was reported in millilitres, which was converted to grams (12.5 ml =
10 g of alcohol). The depressive symptoms score at age 40 years were compared between drinking
groups. The authors found that participants of frequent HED were more depressed than those of
occasional HED (Table 18) but did not report on the significance of this finding. They also reported
that participants of frequent HED had a similar level of depression compared to other drinkers and
abstainers (GRADES St t ).

Tablel8 Mean CE® propensity scores fatepressive symptom at age 40 years accordikidgcRrategory at

age 17125 years.
Number of Other drinkers and OccasionaHED FrequenHED Differencen
matched abstainers (40% of population)| (17% of population| ~ Propensity

observations
(N not reported)

(43% of population)
1.3 g alcohol/day

8.5 g alcohol/day

26.4 g alcohol/day

score(95% ClI)

N=2,246 30.6 34.3 3.7(0.41, 7.1)
N=1,492 35.9 34.9 11.0(6.3,3.4)
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Individuals were matched on other substance use (tobacco and illicit drugs), baseline health, educational attainment,
and labour foregatus, individual motivation andelongexpectations, educational aspirations, household income,
religious services attendance and rural/urban setting, as well as gender, race/ethnicity §8ibamaeta?otbijs.

3.1.3.2 Female andnale subgroupnalysis

Three studies with reported on the effect of high levels of alcohol on the development of depressive
symptoms or MDD in males and/or females. The study by Wymbs et al. (2014) with moderate
internal validity assessed alcohol drinking frequency from O (never used) to 7 (used more than once
per day). Together with depressive symptom scores these variables were used in structural equation
modelling and the authors reported that alcohol use failed to predict depressive symptoms in the
following 4 years.

Zhang et al. (2017) had good internal validity, and converted the level of alcohol consumption of
young women (mean age 21 years) into grams per day, and divided them into three categories: risk
level 1 for low-risk drinking (up to 20 g alcohol/day or up to 2 standard drinks/day); risk level 2 for
medium-risk drinking (20-40 g alcohol/day or 2-4 standard drinks/day); and risk level 3 for high-risk
drinking (over 40 g alcohol/day or >4 standard drinks/day). The presence of MDD at follow-up was
assessed by a trained interviewer who administered a battery of self-reported questionnaires. The
authors reported an increased likelihood of developing MDD at age 22 years if having been a
medium or high risk drinker at age 21 years compared to those who were low-risk drinkers (Table
19). However, the 95% Cls are very wide indicating that the study was underpowered for this
outcome (GRADES St t ).

The study by Grazioli et al. (2018) with moderate internal validity included an army-based cohort of
4,617 men with a mean age of 20 years also reported on the correlation between total drinks/week
over the past year and depressive symptoms up to 15 months later. The authors found the
Spearman’s rank-order correlation between the total number of drinks/week at age 20 and
depressive symptoms at ages 20 and 21 years (15 months later), as well as drinks/week at age 21
and depression at the same age, to be significantly positively correlated. In contrast, using SEM
regression analysis to model HED, depressive symptoms and suicide, adjusting for drinking motives,
the authors reported a significant negative association between total number of drinks/week at
baseline and depressive symptoms at follow-up (B=-0.10, 95% CI -0.144, -0.053). (GRADE
SStt)

Grazioli et al. (2018) also reported on the correlation between HED and depressive symptoms. The
authors found the Spearman’s rank-order correlation between males who participated in HED at age
20 and 21 and depressive symptoms at the same age to be significantly positively correlated.
Although HED at age 20 and depressive symptoms at age 21 years (15 months later) was also found
to be positively correlated, it did not reach statistical significance. In contrast, using SEM regression
analysis to model HED, depressive symptoms and suicide, adjusting for drinking motives, the authors
reported a significant negative association between HED at baseline and depressive symptoms at
follow-up (B=-0.144, 95% Cl -0.224, -0.065) (GRADE § $ t t ). Further examination of these
results indicated that it was not the alcohol consumption itself which was a risk factor, but drinking
to cope.
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Tablel9 A grid with bar graphs representing the results from two studies reportingcorrataionbetween
alcohol consumption at a specific age and depressive symptoms evaluated at a later age for males and

females
Alcohol consumption at:
Age 18 Age20 Age 21
Age 18 Drinking frequency
025 7 p=0.18 B=-0.17
0.15
0.05
-0.05
-0.15
057 Nepgny  Ne2z2 (1)
Age 20 Alcohol guantitdED
0.25 TDIW HED
% 015 rho=0.08 rho=0.07
IS 0.05
o -0.05
(2]
S -0.15
o
=3 0.25 N=4,617 (2)
> : :
g Age 21 Alcohol quantitdED Alcohofluantit, HED
> 0.25 TDIW HED 0.25 TDIW HED
§ 0.15 0.15 _
= 0.05 - o=0.03 ho=0.03 005 | 000 hos=0.04
)
(A -0.05 - p<0.05 -0.05 p<0.05
-0.15 p=-0.10 y
B=-0.144 0.15
-0.25 -
N=4,617 (2) 0.25 N=4,617 (2)
Age 22 Alcohol quantity
8.00 Medium risk High risk
2 6.00
o
8 4.00
S 1.50 1.73
2.00 : .
0.00
N=1,196 (3)

TD/W = total drinks per week; HED = heavy episodic drinking

Columns characterise tiee @ which alcohol consumption was measisetharacterise the agehich depressive

symptoms were measuiidte correlation coefficients are graphed in the intersecting cell. Pink bars represent results fo
girls, and blue bars represent results for boys. Significant results are indicatedbjeh8590 Ohet crossing 0.

(1) Wymbs et al. (2014) reported SEM correlation coefficients using drinking frequency and depressive symptom
continuous variabld Grazidlet al (2018 c al cul at e-drdeSooreckationmesndh udesl SEMaregkession with
akohol drinking quantity and e racoréor depressive symptoms as continuous vdBallesng et .a2017)

reported th@R point estimafes MDD ifemale and male moderate and high risk drinkers compared to low risk drinkers.

An additional study with poor internal validity reported on the association between HED during early
adulthood and the development of depressive symptoms. Mushquash et al. (2013) included 200
university women with a mean age of 20 years and looked at the short-term effect (one week) of
HED on depressive symptoms. HED was defined as 4 or more drinks in a 2 hour period during the
past 7 days. The authors found no association between HED and depressive symptoms using SEM
cross-lagged path analysis (Table 20). This may be partially due to the small study being
underpowered, but the authors concluded that HED did not influence future depressive symptoms
over a 1-week period (GRADES t t t ).
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Table20 A grid representing the results from all studies reporting amtredatiorbetweerHED among young
adults of legal drinking aged depressive symptorasaluated at a later age

HED at:
T1 (week 0) T2 (week 1) T3 (weel)
_gf T1 (week 0) b=0. 1]
@ E | T2 (week 1) b =05 .
S5 | 13 (week 2) b =02.
O % | T4 (week 3) b=0.02

Columns characterise theqionmgsat whictHEDwas measurediws characterise the fimiatsat which depressive
symptoms were measurBue correlation coefficients are reported in the intersediispoeelsh et al. (2013)
reported SEM correlation coefficientdH&idagd depressive symptoms as continuous vatmtdest the results

were statistically significant.
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3.1.4 Adults

Summary:
Both genders combined:

Threelarge studies reported on the effects of varying quantities of alcohol on the de
depressioor depressive symptoms

Three studies used the abstainers (with wr agitasional drinkers) as the referenceQireap.
these studies reported that low levels of alcohol conhgptdaywes associated with a lower
of depression than abstinehaecondtudy reported that anything over 1 drink pewdeyefgror
over 1.5 for men, was associated with an increased risk of depression, with the risk inere
dependent manner as the quantity of alcohol consumed increased.

Oneof these studies also provided evidence that higher levels 8fddgdioolwomen or 3/day
men) was associated with significantly higher odds of depression.

One large study compared abstainers, drinkers exceeding guideline recttiiDentadandous
drinkeragainst guideline drinkers;HiDor norhazardaal drinkers. Only hazardous drinkers
more likely to develop depression thbazaodous drinkers.

This study also compared the likelihood of abstainers, special occasion drinkers, monthly ¢
drinkers developing depression comparskiy drinkers. Only daily drinkers had an increase
depression compared to weekly drinkers. Abstainers also showed a trend towards an il
depression, but just fell short of statistical significance.

In females:

One stu¢ compared ¢hlikelihood of developing depression due to quamtitgpsof alcohol
consumption compared with abstédmdysone consumptiongralip had a significant differeng
abstainers, although thereatt@nd that people who drink low levels aif ldeehless depression
average than abstainers at fofiobnis same study found no signdiffanénce in the odds of hay
depression at folopvin high consumers of aleghtbbse who were abstinent

One study compared the likelihoodredbpirg depression due to different frequencies of
consumption compared with abstainers. Neither low frequency drinking nor high frequer
associated with depressipeeds later.

In males:

Three studies compared the likelihood of developing depréspressive symptoctige to
consumption levels, frequency levels, or mean number of drinks consumed over prev
reported no significant diffemeared with abstainmeexdulmales

Five longitudinal cohort studies reported on the likelihood of developing either depressive
symptoms or having a depressive episode as a consequence of alcohol intake in adults aged 18165
years. Three studies provided data for females and two for males. The risk of bias for the studies
reporting outcomes for the total population, and for males and females separately, are presented
for individual studies in Appendix D in the Technical Report and are summarised in Figure 11. The
majority of the studies had a moderate risk of bias for internal validity (i.e. the study design, data
analysis methodology and adjusting for potential confounders) of the study, and a high risk of bias

for generalisability to the broader population from which the study participants were selected.
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Figurell Risk of biassummanyfor studiegeporting depression outcomes éatults who drank alcohol

Six studieimcludedesults for the total populatour studies included results for females and five studies included results
for males.

3.1.4.1 Combined gender

The study by Bell & Britton (2015) was conducted in the United Kingdom and had moderate internal
validity. The authors compared the likelihood of HEDs, hazardous drinkers, drinkers exceeding
drinking guidelines and abstainers developing depression in adults aged 35-55 years over a 28-year
follow-up period compared to non-HEDs, non-hazardous drinkers and drinkers who drank within the
guideline recommendations. HED was defined as a maximum of >8(men)/=6(women) UK units of
alcohol in a single drinking session, where one UK unit equals 8 g of alcohol. Hazardous drinking was
defined usually drinking =5 UK units/session. Drinking to exceed UK weekly drinking guidelines was
considered to be €21/<14 UK units for men/women per week.

There was no difference in the number of abstainers and guideline drinkers likely to develop
depression over the 28-year interval (Error! Reference source not found.). On the other hand,
drinkers who exceeded the guidelines were 14% less likely to develop depression over the 28-year
period than guideline drinkers, although this did not reach statistical significance. (GRADE
SStt)

Alcohol quantity (g/ previous week)

I Abstinent (l) I 1|0 | 2|0 | 4|0 I 26|O
Bell & Britton (2015 yg=1.02 REF, n=5,138 Exceeding guidelines, n=1,156
N=7,478 (0.89, 1.16), n=1,184 (within guidelines) HR=0.86 (0.53, 1.39)

Follow-up=28 years | | [ | | | | | | |

Figurel2 Graph depicting the HR (95% CI) for the likelihood of having depressed symptoms among adults
according to their drinking quantity 28 years earlier compared viittlichéed reference group

Thegreerbars represeatcohol consumptiord@yincluded in each drinking categdtiz@nd hazardous drinking
and drinks/week for exceeding guiddiResdjusted for age, gender, socioeconomic position, masitedkitatus,
status, diet, physical activity arateelfhealthere were no statistically significant results.

As both HED and hazardous drinking were defined as alcohol quantity per drinking session, they
were compared in Error! Reference source not found.. Although abstainers were 20% more likely to
develop depression during the 28-year follow-up period than non-HEDs or non-hazardous drinkers,
the differences did not quite reach statistical significance. There was no difference in the likelihood
of developing depressive symptoms between HEDs and non-HEDs. In contrast, the comparison
between hazardous and non-hazardous drinkers did reach statistical significance with hazardous
drinkers 20% less likely to develop depression over the 28-year period than non-hazardous drinkers
(GRADES &t t ).
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Alcohol quantity (g/session)

| Abstinent (|J | 2|0 | 4|0 | 6|0 | 28|0
Bell & Britton (2015 HR=1.23 REF, n=5,218 HEDs, n=1,948
N=7,478 (0.98, 1.53), n=312 (non-binge drinkers) HR=1.0 (0.91, 1.15)
Follow-up=28 years | | | | | | | | |
HR=1.23 REF, n=6,044 Hazardous drinkers, n=1,122

(0.99, 1.53), n=312 (non-hazardous drinkers) HR=0.81 (0.49, 0.86), p<0.05
| | |

|
Figurel3 Graph depicting the HR (95% CI) for the likelihood of having depressed symptoms among adults
according to theidEDguantity 28 years earlier compared with the indicated reference group

The purple bars represent the number of drinks/session included in each drinkitigDeatd dw@ydiatous drinking
and drinks/week for exceeding guidelines. Statisticaliyt siguifis are shown in boldfties. adjusted for age,
gender, socioeconomic position, marital status, smoking status, diet, physicalrat¢idityeafit.self

The study by Bell & Britton (2015) also compared the effect of drinking frequency on developing
depression in adults, aged 35-55 years, over the 28-year follow-up period (Error! Reference source
not found.). The participants were categorised as never drinkers, special occasion drinkers, monthly
drinkers, weekly drinkers and daily drinkers. The authors used weekly drinkers as the reference
group. There was no difference in the number of participants who developed depression over the
28-year period between, special occasion drinkers, monthly drinkers and weekly drinkers. However,
abstainers were 20% more likely to develop depression over the 28-year period compared with
weekly drinkers, and this almost reached statistical significance. Daily drinkers had a significant 17%
increase in their likelihood of developing depression over 28-years compared to weekly drinkers
(GRADES t t t ).

Frequency of drinking in the last 2 weeks:

Never drinker Special occasion drinker Monthly drinker Daily drinker
1.60
140
2 *
(3]
o 1.24
5 12 1.17
&
T { 1.07
1.00 > . T . .
0.97‘ [
080
n=317 n=875 n=956 n=2,211

Figurel4 Bar graph depicting the HR (95% ClI) for the proportion of participants likely to develop depression over
a 28year followup period according to drinking frequency

The weekly drinkers group was used as the reference group inmagstssiimes05% Cis are shown, the asterisk
indicates statistical significaBe#.& Britton 2015

Two large studies with moderate internal validity reported the OR or HR and the 95% Cls for the
likelihood of adults developing depression or depressive symptoms 4-28 years after the assessment
of their drinking habits according to the number of drinks/day. Two of the studies used the abstinent
group as the reference group. However, their drinking categories, which were based on the baseline
drinking habits of participants, were overlapping between studies and could not be combined. A
Spanish study by Gea et al. (2012) divided adult university graduates with a mean age of 38 years
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into four groups: abstainers (0 g/day), <10 g alcohol/day, 10-25 g alcohol/day and >25 g/day. The
authors later redivided the drinkers into different subgroups (<5 g/day, 5-15 g/day and >15 g/day)
after regression spline analysis. The Finnish study by Paljarvi et al. (2009) categorized the
participants of working age according to quintiles of the alcohol intake distributions separately for
men and women (1-37; 38-110; 111-168; 169-255; and >255 g/week for men; 1-19; 20-48; 49-78;
79-138; and >138 g/week for women).

The alcohol categories (in g/day) were graphed to show the overlapping groups (Figure 15) so that
the results could be compared. Gea et al. (2012) found that participants who consumed 0.5-1.5
drinks/day were 35% less likely to develop depression during the 4110 year period than abstainers
(GRADE $ S t t ). Paljarvi et al. (2009) found that the groups consuming higher levels of alcohol
were at an increased risk of developing depressive symptoms compared to non-drinkers. The odds
of developing depressive symptoms significantly increased (in a dose-dependent manner) from 11%
greater than non-drinkers for those with a modest intake of between 1 and 2 drinks/day to 43%
greater for women and men who consumed 22 and >3.5 drinks/day, respectively. The difference
between the reference group and the three highest alcohol consumption groups were statistically
significant. (GRADES St t ).

Alcohol (g)/day

Abstinent 0 10 20 30 40 250

Gea et al (2012) REF HR=0.94 HR=0.73

N=13,619 (n=2,769) (0.75, 1.19) (0.50, 1.06)

Follow-up=4-10years HR=0.65

(0.49, 0.86), p<0.05
HR=0.83 HR=0.86
(0.66, 1.04), n=7,921 (0.53, 1.39), n=689
HR=0.81

(0.49,/0.86), n=2,240

Paljarvi et al (2009) REF OR=1.16
N=15,926 (p=3,698) (1.04, 1.30), p<0.05, n=1,500
Follow-up=5 years OR=1.02 OR=1.43
(0.89, 1.04), n=6,059 (1.28} 1.60), p<0.05, |n=1,543
OR=1.11

(1.01, 1.21), p<0.05,|n=3,126

Figurel5 Graph depicting theR, HR and th@5% Cls for the likelihood of having depressed symptoms among _
adults according to their drinking quantity 4110

Thegreerbars represent the numbgradéohéday included in each drinking catef@eget al. (2012T he pink and

blue bars represent the numtgpalmiohdday included for females and males, respectively, in each drinking category
used by Paljarvi et(2009). The 95% Cls are shown in brackets and statistically significattongatitisbatdface.

The number of participants in each group (when reported) is Glsa sha{2Q12) HRsadjusted for age, gender,

smoking, physical activityal energy intake, baseline body mass index, adherence to the MDP, marital status, and
employment statBaljarvi et. d2009)ORs adjusted for gender, age and BDI scores at Wave 1

The Finnish study by Paljarvi et al. (2009), with moderate internal validity investigated the likelihood
of developing depressive symptoms after 5 years, according to the number of times per year
participants became intoxicated. Alcohol intoxication frequency was categorized as none (reference
group), 115 times/year, 6 times/year, 12 times/year and 24 times/year (Table 21). Paljarvi et al.
(2009) found that the groups who became intoxicated more frequently were at an increased risk of
developing depressive symptoms compared to non-drinkers, in what appeared to be a dose-
dependent manner, from 14% greater than participants who do not get drunk for those who only
become intoxicated 5 times a year or less to 49% greater for those who become intoxicated at least
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twice a month, respectively. However, these differences did not reach statistical significance.
(GRADES St t ).

Table21 ORfordevelopinglepressive symptosraccording tdrequency of intoxication 5 years earlier

None 175 tim 6tmeslyear 12 times/year | O 2ténes/year
(reference group
OR(95% CI) 1.00 1.14 (1.05,1.24 1.22 (1.09, 1.3 1.20(1.08,1.35 1.49 (1.34, 1.65

ORs wereadjusted for gender, age and BDI scores at Wave 1 (categorized into six tatép@rie@19, 1519,
O 2.0he green shading represents statistically sigsifics@aljarvi et #2009

3.1.4.2 Female and malsubgroup analysis

Gea et al. (2012), with moderate internal validity, divided the participants with a mean of age 38
years into four groups: abstainers (0 g/day), <10 g alcohol/day, 10-25 g alcohol/day and >25 g/day.
The authors also redivided the drinkers into different subgroups (<5 g/day, 5-15 g/day and >15
g/day) after regression spline analysis (Figure 16). The authors reported only one statistically
significant outcome, they found that women who consumed 0.5-1.5 drinks/day were 40% less likely
to develop depression than abstainers between 4 and 10 years later (GRADES St t ).

Alcohol (g)/day

Abstinent 0 . 10 I 20 1 0 40 250
| |
|

f:;:lte‘:' §\12—071(23132 REF HR:O.% HR=0.84
Follow-up=4.10 years (n=2,141) (0.75,1.27) (0.47, 1.48)
HR=0.62
(0.43, 0.88), p<0,05
HR=0.87 HR=1.06
(0.67, 1.13), n=4,905 (0.43, 2.63), n=95
HR=0.78
(0.50, 1.21), n=778
\ \ \
Deact ?\ll—(é()51327) REF  HR=0.82 HR=0.68
ates, =, (n=628) (0.50, 1.35) (0.39,1.19)
Follow-up=4-10years
HR=0.64
(0.39,1.07)
HR=0.69 HR=0.76
(0.43, 1.11), n=3,017 (0.40, 1.47), n=594
HR=0.76
(0.45, 1.29), n=1,462
| | | |

Figurel6 Graph depicting the HR, OR and the 95% Cls for the likelihood of having depressed symptoms among
adult males and femalesaccdi ng to their drinking quantity 4711
no alcohol

The pink and blue bars represent the number of drinks/day included in each drinking category for females and m

respectively. The 95% Cls are shown in bracketsticallgtsignificant results are shown in iB&Haxtea(2012)

HRs ajusted for age, smoking, physical activity, total energy intake, baseline body mass index, adherence to the M

marital status, and employment.stitdisarni et.gP016)ORs adjusted for age, residence, religion, marital status,

education, employment status and socioeconomic status.

Augestad et al. 2008 compared the effect of drinking frequency on developing depression in male
and female adults, aged 20 — 50 years, over the following 3-12 years. The participants were
categorised as abstainers, no drinking in the last 2 weeks, or as drinking 114, 51 10 or 210 times in
the last 2 weeks. The authors used abstainers as the reference group.
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There were no significant differences in the number of males and females who developed
depression compared to abstainers over the follow-up period for any of the drinking categories
(Figure 17). Even though this study enrolled 3,308 men and 3,353 women, the wide 95% Cis suggest
that this study was underpowered to detect a significant difference for this outcome (GRADE
SStt)

Frequency of drinking in the last 2 weeks:

no recent drinking 1-4 times 5-10 times =10 times
2.65
(3.88) (3.47)
215
o
©
o
o 165
S
o
1.17 1.18
115 1.02
0.65 : 0.75 : .
062 059 O7°
0.47
0.15 : .
n=1,590 n=825 n=1,525 n=2,180 n=44 n=139 n=35 n=85
Figurel7 Bar graph depicting the OR (95% ClI) fotikbkhood of having depression according to drinking
frequency 3112 years earlier compared with no dri

The abstinent graims159 women and n=79 mvas)used as the reference in regression aftadysik and blue
bars represent the resultefoales and males, respectiMedy95%I€ are shown. (Augestad et al. 2008).

A small study with poor internal validity by Otten et al. (2018) enrolled 306 mothers with a mean age
of 44 years and 288 fathers with a mean age of 46 years (Table 22). The mean number of drinks
consumed by these men and women was used as a continuous variable in regression analysis to
correlate drinking quantity at baseline with depressive symptoms measured 4 years later. The
authors did not find a significant association between drinking quantity and the emergence of
depressive symptoms for either men or women (GRADES t t t ).

Table22 The correlatim between developindepression within 4 yeamnd the mean number of drinks

consumed
N Followup Correlatiorcoefficient
Women 306 4 years b=0.05, p=0.36¢6
Men 288 4 years b=0.01, p=0.8T7

SourceOtteret al(2018)

3.1.5 Older adults

Summary:
Both gendersombined:

Two studies reported on the risk of drinkers developing depression comganie nsjttvitioionly
one study reporting a significant difference. The evidence was therefore inconclusive.

One study compared heavyrmkadrinkers with amavy drinkers and abstainers and found no
difference in their risk of developing depression.

One study reported that those who drank at least monthly had reduced odds of having dep

November 2018 52



followup compared to those who never drank. No sidfefieace dvas found between those whg
drank daily and those who drank less than daily.

One studgissessed the relationship between aludlddferent depressive trajectories (consiste
low, consistently high, increasing, or decreasing). Thoseneti@abstre hilglvel drinkers were
more likely to be in the consistently high depressive symptom group.

Three studies compared the likelihood of developing depressive symptoms among older a
different quantities of alcohol. Two sandfesred heavy drinkers with abstainers but only one f
significant increase in the likelihood of developing depressive symptoms. One study compg
former drinkers and those who diighkriiks or >2 drinks per day with those whoidrdnkkper
day. Abstainers and former drinkers were significantly more likely to develop depressive sy
those who drank 289 per day, atitbse who drank >80 per day were significantly less likely
develop depressive symptoms. There was no difference in the risk of depression between
>0 15 g per day and those who drank >30 g drink per day.

In females:

Five studies reported on the assotiativeen number of drinks consumed per day, and the ris
developing depression compared with abstainers. Four studies were consistent that older
drank a light to moderate amounts of alcohol had no difference in the likelihoodpredsiegiop
compared to those who did not drink. A single large Australian study reported that those w
abstinence had significantly higher levels of depressiapdhéoiltvose who consuniididay.

Few elderly people consumed bazdayels of alcohol, so out of three studies which compare
of high levels of alcohol (>20 or 40 g /day) to abstinence, only one study was sufficiently p¢
reported a significant association between heavy drinkers and destedsiepo@ee th&tED
had a higher risk of depression compared with abstinence and one study reported no signi
between HED and #tD.

When frequent drinking was compared against infrequent drinking, there were no sigriiiical
the chance of having depression atfollow

None of the three studies that reported on the outcome of depressive symptoms reported s
differences based on alcohol exposure measures (frequent drinking, drinking more than orf
drinhking more than 14 g per day).

In males:

Five studies reported on the association between number of drinks consumed per day, anc
developing depression compared with abstainers. Four out of five reported that there was
differencim levels of depression between older men who drargletigtet amounts compared to
those who were abstinent. The remaining study reported that those who were abstinent ha
of depression than those who drank.

One study reported thattsborrisk drinkers (i.e. who drank >40 g/day) had a higher likelihoo
depression than Josk drinkers. However, two other studies found no significant risk of depré
men drinking above 28 g alcohol per day compared to those who avark hessabstinent.

Onestug reported théttere was no difference in the risk of depression between HEBCand no

When frequent drinking was compared against infrequemibditimiidginkers were significantly
likelya hae depression at follopthan abstainers.
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Sixteen longitudinal cohort studies reported on the likelihood of developing either depressive
symptoms or having a depressive episode as a consequence of alcohol intake in older adults. Most
studies enrolled adults aged G50 years, but two studies enrolled adults aged Q45 years, and one
aged 401 69 years. Ten studies provided data for females and nine studies for males. The risk of bias
for the studies reporting outcomes for the total population, and for males and females separately,
are presented for individual studies in Appendix D in the Technical Report and are summarised in
Figure 18. The majority of the studies had a low or moderate risk of bias for internal validity (i.e. the
study design, data analysis methodology and adjusting for potential confounders) of the study, but
almost half the studies had a high risk of bias for generalisability to the broader population from
which the study participants were selected.

Total population

Generalisability

Internal validity

Females

Generalisability

Internal validity

Males

Generalisability

Internal validity

0% 20% 40% 60% 80% 100%

Low = Moderate High

Figurel8 Risk of biassummanryfor studieseporting depression outcomes édater adultsvho dank alcohol

Ninestudies included results for the total popiglastrdies includedsults for females amidestudies included
results for males.

3.1.5.1 Combined gender

Four studies reported the likelihood of older adults developing depression (An & Xiang 2015; Gea et
al. 2013; Weyerer et al. 2013) or depressive symptoms (Luppa et al. 2012) due to their alcohol
drinking habits compared to abstainers such that the results reflected drinking categories with
varying number of drinks/day (Figure 19). The alcohol categories were converted to grams of
alcohol/day, and then graphed to show the overlapping groups so that the results could be
compared. The German study by Weyerer et al. (2013), had good internal validity and enrolled
primary care patients without dementia, aged 275 years, and used categories where the number of
drinks were equivalent to the same number of Australian standard drinks. The Spanish study by Gea
et al. (2013) with moderate internal validity, and the German study by Luppa et al. (2012) with good
internal validity, categorised participants, aged =55 years and 275 years, respectively, according to
the grams of alcohol consumed/day and this was converted to Australian standard drinks for the
graph below. Tsai et al. (2013) and An & Xiang (2015) categorised participants, aged =60 years and
250 years, respectively, based on the number of drinks consumed per day.

Only two statistically significant results were reported for these for studies. Gea et al. (2013) found
that older adult participants who drank 5115 g alcohol/day were 30% less likely to develop
depression than those who did not drink (GRADE $ t t t ). Luppa et al. (2012) found that older
women who drank >20 g alcohol/day and older men who drank =30 g alcohol/day were more than
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twice as likely to develop depressive symptoms compared with those who drank less (GRADE
sttt)

Alcohol quantity (g/day)

Abstinent 0 10 20 30 240
| | | | I
in‘z'esriget al (2013) REF HR=0.84 HR=1.18
FoIIo’w-up=3 years (n=1.191) (0.62,1.14), n=654 (0.79, 1.76), n=324
HR=0.09
(0.60, 1.35), n=328

I
Gea et al (2013
Seaeral 203 REF  HR=0.97 HR=0.79
FoII(;w-up=7 years (n=1,818) (0.75, 1.25), n=1,356 (0.53, 1.16), n=1,052

HR=0.72
(0.53, 0.98), p<0.05

An & Xiang (2015) |
N=24,759 REF Heavy drinkers
Follow-up=10 years (non-heavy drinkers), n=20.258 | HR$1.05 (0,98, 1.13), n=4,5|01
L 2012
Nu_pg}:;aoet al (2012) REF At-risk consumption
Fo_llow—up—S years (no-moderate drjnkers), n=808 HR=2.33 (1.09, 4.97), p<0.05, n=52

Figurel9 Graph depicting the HiR ORand the 95% Cls for the likelihood of having depressed symptoms among
olderadults accordingtotirei dr i nki ng quantity 3110 years earl:i
alcohol

Thegreerbars represent thleohol consumption categoriéday. §J he pink bars represemti¢bbol consumption for

females when it differs from thagfes. The 95% Cls are shown in brackets and statistically significant results are shown
in boldfaceAn & Xiang (2015)Rs djusted for gender, race/ethnicity, education, birth cohort, history of psychiatric
problem, smoking, age, marital status, diaghisis of chronic condition, body weighGstatisa(2013)HRs

adjusted for age, gender (for total population only), smoking, physicatrantidty t(VMiE€nergy intake (Kcal/day),
baseline BMI (kg/m2), marital status, interveafipmegruiting centre, educational level and the number of persons
living at homeuppa et af2012) HRs were fully adjusted for all variélelgsrer et.gP013)HRs fully adjusted for

age, gender, living alone, marital status, level of edobdtiprimpairment, vision impairment, hearing impairment,
functional impairment, somaticochidity, mild cognitive impairment, subjective memory impairment, baseline smoking
andapoE4.

The American study by Brennan et al. (2016) had poor internal validity with a high risk of bias and
investigated the likelihood of adults aged 55165 years belonging to one of four depressive symptom
classes: consistently low, consistently elevated, increasing symptoms and decreasing symptoms in
participants according to their specific drinking patterns (Error! Reference source not found.). The
authors found that over the 10-year follow-up period, participants who drank 0712 drinks (0128 g
alcohol)/day were almost 2-times more likely to belong to the consistently low class compared to
the increasing symptoms class. Conversely, former drinkers were 2.5-times more likely to belong to
the increasing symptoms class than the consistently low class. However, former drinkers were also
2-times more likely to belong to the decreasing symptoms class than the consistently low class
(GRADES t t t ).
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Alcohol quantity (g/day)
Abstinent 0 3 6 9 12 15 218

[ T T T T T
ORofincreasingDepressioncomparedwithconsistentlylow‘ ‘ ‘ | ‘ ‘ ‘ ‘ ‘ ‘ | ‘ ‘ ‘

Brennan et al (2016) Neverdrinkers  Light drinkers Heavy drinkers
N=7,939 OR=1.30,n=3,133 OR=0.76, n=1,35% | OR=0.95, n=1,122

Follow-up=10 years — - ! .
Drinking history Moderate drinkers

OR=2.48, p<0.01, n=746 3R=(r.59, p<0.01, n=1,586
|

|
OR of decreasing Depression compared with consistently low ‘ ‘
[ T R

Brennanetal (2016) | Neverdrinkers  Light drinkers Heavy drinkers
N=7,939 OR=1.13,n=3,133 OR=0.66, n=1,352 OR=1.50, n=1,122
Follow-up=10 years e .
rinking history Moderate drinkers
R=1.90, p<0.01, n=}/46 |OR-|-0.62, n=1,586
| | | |

Figure20 Graph depicting the OR for the likelihoodldérly adults belonging to the imasing depressed
symptoms or decreasing symptoms class compared to the consistently low depressive symptoms class
according to their drinking habits

The pink and blue bars represent the number of drinks/day included in each drinking categdrynfdegemales
respectively. The p=values are shown for statistically significant results, which are also in botijfsted @Rs were a
thenumber of medical condiibbsselingBrennan et 2016)

Two studies reported on the effect of drinking frequency on the likelihood of developing depressive
symptoms 218 years later (Table 23). The Chinese study with poor internal validity by Cheng et al.
(2016) categorised the participants, aged 245 years, according to how frequently they drank alcohol
and found that those who drank at least monthly were 40% less likely to develop depressive
symptoms than those who never drank (GRADES t t t ). When those who never drank were used
as the reference group, the unadjusted OR (95% Cl) from bivariate linear regression analysis
indicated that those who drank at least monthly were 40% less likely to have depression (GRADE
sttt)

The Taiwanese study by Tsai et al. (2013) had good internal validity and included adults aged 60
years and over. Participants were grouped according to their drinking frequency (less than or more
than weekly) and weekly drinkers were further subdivided into moderate drinkers (less than 2 drinks
per occasion) and heavy drinkers (more than 2 drinks per occasion). However, the amount of alcohol
consumed is uncertain as Taiwan has not reported a standard alcoholic drink measure. However,
although the point estimate for heavy weekly drinkers suggested a 30% reduction in the likelihood of
developing depressive symptoms compared with less than weekly drinkers, this was not statistically
significant (GRADES § St ).

Table23 TheOR (95% CI) fdeveloping depresg symptomsvithin 2yearsand drinking frequency

Never drinker | Former drinkers ‘ Monthly drinker ‘ Weekly drinker ‘ Daily drinker
Cheng et al. (201®)=17,708
REF | OR=0.§05,1.1) | OR=0.6 (0.5, 0.7), p<OrG3+,383
REF: less than daily ‘ OR=1.20.8, 1.7)n=783

Tsai et al. (201,3y=3,273

Moderatat least weekly drinke drinks/time|
OR=0.89 (0.63, 1,263570

Heavyat least weekly drinké®2 dr i n
OR=0.70 (0.30, 1,68574

REF: less than weekly drinkets629
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The green shading represents statistically sigrstita@theng et a(201¢: ORareunadjusted’sai et a(2013)
ORs adjusted for gender, age, level of education, psychological stress, diabetes, heart disease, Instrumental Activitie
Daily hiing status, family support, and audio acuity.

Two studies with moderate internal validity reported on the association of depressive symptoms
with earlier drinking quantities (Figure 21). The English study by Lang et al. (2007) included adults
aged 250 years and reported that fewer depressive symptoms were associated with moderate levels
of alcohol consumption than with never having drunk any alcohol. The American study by Paulson et
al. (2018) found that moderate alcohol use predicted fewer depressive symptoms among older
adults, aged >65 years, compared with abstinence (GRADES S t t ).

Alcohol (g)/day

Abstinent (l) : 10 2? : 3|0 : 4]0 { 25‘0
Lang et al (2007)  yeverdrinkers,n=199  REF (n=882)
N=7,286 2=0.27, p<0.01 (n=4,637) 2=0.02
Follow-up=3 years
Former drinkers, n=234 n=1,328
2=0.23, p<0.01 z=-0.08, p<0.05

Paulson et al (2018)
N=3,177

REF
(n=2,257)

Moderate drinkers
B=0.493, p<0.001, n=920

Follow-up=8 years | | | | 1 |

Figure21 The association between developiepressie symptomsvithin3 T y@arsand the number of drinks

consumed
The green bars represent the alcohol consumption categories in g/day. The 95% Cls are shown in brackets and statis
significant results are shoveoldfacelLang et al. (200E)near regressioscores (95% Chalyses controlled for:
age; gender; BMI; education level; smokigbictity; income; household wealth; participation in moderate or vigorous
exercise; number of close family memimber of close frierRisulson et al. (2018ppentercept model predicting
depressive symptomatol8ggeline differences in depressive symptoms between moderate drinkers and abstainers
narrowed over time (benefits of moderate drinking ersskgelyf piane).

3.1.5.2 Female and male subgroup analysis

Three studies reported the OR or HR (95% Cl) for the likelihood of developing depression according
to number of drinks consumed per day in older men and women separately, or in women alone,
using abstinence as the reference group (Figure 22). The alcohol categories were converted to grams
of alcohol/day, and then graphed to show the overlapping groups so that the results could be
compared.

A Spanish study by Gea et al. (2013), with moderate internal validity, included adults aged =55 years
and compared the incident rate of depression among those who drank <5 g, 5-15 g/day or >15 g of
alcohol/day with that among abstainers over a 7-year period. An Australian study with good internal
validity by Hiles et al. (2015) included older adults aged 557185 years and compared the likelihood of
developing depressive symptoms over 3.515.5 years in the three alcohol consumption groups
compared to non-drinkers. The Japanese study by Tanaka et al. (2011) had moderate internal validity
and enrolled middle-aged and older adults aged 401 69 years and investigated the likelihood of light
or heavy drinkers developing depression over 7 years compared with non-drinkers. One Japanese
standard drink contains 19.75 g of alcohol, so light drinkers in Japan are likely to consume more
alcohol than Australian light drinkers. The study did not define how many drinks light and heavy
drinkers consumed, but using the current Australian guidelines as no more than 2 drinks/day for
healthy use, we can assume that Japanese light drinkers would consume up to 40 g alcohol/day and
heavy drinkers would consume more. The American study with good internal validity by Chang et al.
(2016) enrolled older women aged 265 years and investigated the likelihood of developing
depression over 10 years in moderate and HED/heavy drinkers compared to those who did not drink.
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Only the study by Chang et al. (2016) reported a statistically significant outcome (Figure 22). The
authors found that older women who drank more than 3 drinks (42 g alcohol)/day were 13% more
likely to develop depression over the following 10 years compared to women who did not drink. The
older women who drank between 0 and 2 drinks (0T 28 g alcohol)/day were 7% less likely to develop
depression than those who did not drink but this outcome did not quite reach statistical significance
as the upper 95% Cl was 1.0 (GRADE S t t t ). Likewise Gea et al. (2013) found that older men
who drank 5T 15 g alcohol/day were half as likely as those who did not drink to develop depression,
but the upper 95% Cl was also 1.0 for this outcome.

Alcohol quantity (g/day)

Abstinent 0 . 10 . 20 ‘ 30 ‘ 40 50 260
Sea elt al LZ_O;;)BZ REE n=800 n=126
emales, M=/, (n=1,418) HR=0.99(0.74,1.31) HR=0.61 (0.30, 1.27)
Males, N=6,537
Follow-up=7 years n=486
HR=0.83 (0.58, 1.18)
REF n=556 n=926
(n=400) HR=0.84(0.42, 1.66) HR=0.75 (0.39, 1.43)
n=793
HR=0.51 (0.26, 1.00)

Tanaka et al (2011)
Females, N=4,875
Males, N=4,326
Follow-up=7 years

REF Heavy drinker, n=110
(n=2,739) OR=0.39(0.05, 3.08)
Light drinker, n=1,915
OR=0.67 (0.37, 1.19)

REF Heavy drinker, n=1,095
(n=872) OR=0.99 (0.46, 2.11)

Light drinker, n=2,260
HR=0.54 (0.26, 1.13)

Hiles etal (2015) REF Hazardous consumption, n=22
Females N=711 (n=146) OR=0.36(0.04, 3.43)
Males N=699 Safe consumption, n=462
Follow-up=5 years OR=0.70 (0.33, 1.49)
REF Hazardous consumption, n=117
(n=90) OR=0.83(0.20, 3.43)

Safe consumption, n=426
OR=1.35(0.45, 4.08)

[ \

Chang et al (2016) REF Moderate drinkers, n=10,690 Heavy drinkers, n=2,108

Females N=21,728 (n=8,930) HR=0.93 (0.87, 1.00) HR=1.13 (1.01, 1.26), p<0.05
Follow-up=10 years | | | ‘

Figure22 Graph depicting the HR, OR and the 95% Cls for the likelihood of having depressed sithiptoms w
51 10 vy e aldeswomen amd gnen according to their drinking quantity compared with drinking no
alcohol
The pink and blue bars represent the number of drinks/day included in each drinking category for females and m
respectively. The 95%aeésshown in brackets and statistically significant results are showiT fire Inoldfaee of
participants in each category are also €imamg. et al. (2016): HRs adjusted for age, amadytimgecovariates
(education, race, social network, boslynues, diet, cigarette smoking, vigorous aetnotpidites, and hours of
sleep per daydea et a(2013)RRs adjusted for age, smoking, physical activity, total energy intake, baseline BMI, marital
status, intervention group, recruiting edatajonal level and the number of persons living at home(28ilds) et al
ORs adjusted fayeaCESD score, H6 levelCRP waistto-hip ratioBMI,Steps per da¥ energintakdrom saturated
fat physicahealth problep@uality of Liszorejndependent livimglationshipsopingand min. Tanaka et ¢2011)
ORs adjusted for age, area, education, occupation, social network (marriage, household, neighbourhood, participation,
friends

Three studies reported OR or HR (95% CI) for the likelihood of developing depression or depressive
symptoms according to number of drinks consumed per day in older men and/or women separately
using both abstinent and low level drinkers in the reference group (Figure 23).
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The American study with moderate internal validity by An & Xiang (2015) enrolled adults aged =50
years and compared the likelihood of developing depression over 10 years in heavy drinkers
compared to non-heavy drinkers. Heavy drinking was defined as 21 drink (women: 14 g alcohol) or
@ drinks (men: 28 g alcohol) per day or 24 drinks on any occasion in past 3 months. The study by
Bots et al. (2008) was conducted in Finland, Italy and the Netherlands, and had good internal
validity. Older males with mean age 75 years were enrolled and the odds of those with moderate (1-
31 g) or high (>31 g) daily alcohol consumption developing depressive symptoms over 5 years were
compared to those who drank an average of less than 1 g of alcohol /day. Byers et al. (2012)
included older females aged >65 years and compared the odds of those drinking frequently
developing depressive symptoms over a mean 12-year follow-up period compared to infrequent
drinkers. Frequent drinkers were defined as having 27 drinks/week, which is equivalent to QL drink
(O14g alcohol)/day. It was concluded that in women, there was evidence of no association between
either heavy drinking or having more than one drink per day and subsequent depression (GRADE
S§Stt tossst)

Only the study by Bots et al. (2008) reported a statistically significant outcome (Figure 23). They
found that older men who drank 21 drink/week and up to 3 drinks/day had a greatly reduced
likelihood of developing depression over the next 5 years compared to those who drank less than
once/week.

Alcohol quantity (g/day)

Abstinent (]J 10 20 30 : 4‘0 : 25]0
BOtIS et al_(2008) REF High consumption, n=102
Males, N=826 (n=344) OR=0.64 (0.23, 1.80)
Follow-up=5 years
Moderate consumption, n=80
OR=0.36 (0.15, 0.90), p=0.028
. | | | 1 | |
An & Xiang (2015) REF Heavy drinking
Females N=12,132 HR=1.09 (0.98, 1.20)
Males N=12,627 : : : ; ‘ ‘ - ‘ ‘ |
Follow-up=10 years REF Heavy drinking
HR=1.05 (0.95, 1.17)
] \ \ \ \ \
Byerslet al_(2012) REF Frequent alcohol consumption
Famales N=7,240 OR=0.99 (0.69, 1.43)
FO”OW'Up=12 years I I I l J J J ‘ J ‘ I

Figure23 Graph depicting the HR, OR and the 95% Cls for the likelihood of having depressed symptoms within
31 12 vy e aoldsrwomemcandgmen according to their drinking quantity compared with drinking
less than the drinking categor@snterest

The pink and blue bars represent the number of drinks/day included in each drinking category for females and m
respectively. The 95% Cls are shown in brackets and statistically significant results are shiogvnumbetdédice.
participants in each category are alsowshewmeported by the stéddy& Xiang (201%Rs djusted for gender,
race/ethnicity, education, birth cohort, history of psychiatric problem, smoking, age, marital status, wealth, diagnos
chronic conditi, body weight status. Bots et al.: @698yjusted for baseline depressive synitgsical activity,

andchange in cholesterol. Byers et al.: @®Ryljusted for education, married, living alone.

One Australian study with poor internal validity by Tait et al. (2012) investigated the likelihood of
abstainers and high-risk drinkers developing depression compared to those who drank <2 standard
drinks/day and were at low risk of developing health problems. High-risk drinkers were divided into
those with an increased risk of long-term harms (e.g. cancer; >2—<4 standard drinks/day) and those
with an increased risk of short-term harms (e.g. accidents, >4 standard drinks/day). The results have
been graphed after converting Australian standard drinks into grams of alcohol/day (Figure 24). This
study included adults aged 245 years and found that older women who did not drink and those who
drank more than 20g alcohol/day were at greater risk of developing depression within 4 years than
those who drank less than 20 g alcohol/day (GRADE § S S t ). Similarly older men who did not

November 2018 59



drink and those who drank more than 40 g alcohol/day were at greater risk of developing depression
within 4 years than those who drank less than 20 g alcohol/day (GRADES § § t ).

Alcohol quantity (g/day)

Abstinent (l) I 20 40 | 6|0 I =80
Tait et al (2012) OR=1.23 REF Short-term risk
Females N=31,202 |(1.14, 1.32), p<0.05 OR=1.54 (1.22, 1.95), p<0.05
Males N=7,902 Long-term risk|
Follow-up=4 years OR=1.22(1.08, 1.38), p<0.0
OR=1.47 REF Short-term risk
(1.22, 1.78), p<0.05 OR=1.30(1.06, 1.59), p<0.05

Long-term risk
OI]{=O.99 (0.82,1.19)

Figure24 Graph depicting the OR (95% CI) fotikk&hood of having depraes within 4 years amongder
women and men according to their drinking quant.if

The pink and blue bars represent the number of drinks/day included in each drinking categompdtasfemales and
respectively. The 95% Cls are shown in brackets and statistically significant results are sShaitwbah(Boldtace.
used GEE models implemented in SPSS version 19 arehspesifieriured working correlation matrix.

The American study with good internal validity by Chou, Liang & Mackenzie (2011) included middle
aged and older adults aged >50 years, and compared the likelihood developing MDD over 3 years
according to HED frequency compared to non-drinkers. The authors found only one significant
result. Older men who were abstinent were 60% more likely to develop depression than non-HED
participants (Figure 25). There was no significant association in older women (GRADES S St ).

Alcohol quantity (g/session)

Abstinent 0 20 40 60 80 =100

Chou et al. (2011) ‘ | | | | | | | |
Females. N=7 981 (n=4,302) REF, n=3,223 HED <1 per month, n=223

Males, N=5,461 OR=1.07(0.86, 1.33) (non-HED current drinkers) . OR=9.89 (0.52, 1.51)I .
Follow-up=3 years HED 21 per month, n=233

OR=0.79 (0.40, 1.55)
| | | |
OR=1.61 (1.09, 2.38) REF, n=2,616 HED <1 per month, n=310
p<0.05, n=1,987 (non-HED current drinkers) OR=1.27(0.56, 2.86)
| |

OR=0.94 (0.44, 2.03)
| |

Figure25 Graph depicting the OR (95% CI) for the likelihood of MDDgithin 3 years amorgderwomen

and men according tdEDfrequency
The pink and blue bars represent the number s#sdiotkszluded in each drinking category for females and males,
respectively. The 95% Cls are shown in hfecketsiber of participants per categatyoardicated arglatistically
significant results are shown in boldface.

HETD 21 per month, n=548

The study by Cheng et al. (2016) was conducted in China and had poor internal validity. The adult
participants aged >45 years were categorised as never drinkers, former drinkers and current
drinkers. Current drinkers were defined as having drunk alcohol more than monthly in the last year.
They used the never drinkers and former drinkers as the reference groups in separate analyses
(Table 24). The authors reported that older men who drank more than once per month were 30%
less likely to develop depressive symptoms than those who were abstinent (GRADES t t t ).
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Table24 The OR (95% CI) for the likelihood of develagepgessie symptomsvithin2 yearsin oldermen and
women drinking more than once a month

Never drinker Former drinkers | Monthly drinker ‘ Weekly drinker ‘ Daily drinker
Women REF OR=0.8 (0.5, 1.3)
N=8,175 REF OR=1.3 (0.5, 3.8)
Men REF OR=0.7 (0.5, 0.9), p<0.05
N=2,683 REF OR=0.8 (0.6, 1.3)

Blue cell represents a statistically significa@thesglet a2016)ORs were adjusted for age, baseline tobacco use or
drinking status, baseline health status and changes in marital status.

The English study by Lang et al. (2007) had moderate internal validity and included adults aged =50
years and classified them as ex-drinkers, never-drinkers, >0-1 drink (14 g of alcohol)/day, >1-2
drinks (1571 28 g of alcohol)/day, >2 drinks (>28 g of alcohol)/day. The authors used those drinking up
to 1 drink/day as the reference group and reported the linear regression z-scores for the association
between developing depressive symptoms within 3 years and the number of drinks consumed in
older men and women (Figure 26). They reported that fewer depressive symptoms were associated
with moderate levels of alcohol consumption than with never having drunk any in both older men
and women (GRADES St t ).

Alcohol (g)/day

Abstinent 0 10 20 30 40 250
[ I I [ [ [ [ |
Lang et al (2007) everdrinkers, n=147  REF n=143
Females N=3,877 | ;-0,31, p<0.01 (n=2,902) 2=0.00
Males N=3,409 ‘
Follow-up=3 years Former drinkers, n=234 n=529
2=0.20 z=-0.02
|
Never drinkers, n=46 REF n=739
2=0.12 (n=1,735) z=0.00
|
Former drinkers, n=87 n=1,735
2=0.26, p<0.05 z=-0.13, p<0.01
| | |

Figure26 Linear regressionscoresfor the association between developglegressie symptomsvithin3 years
and the number of drinks consumedldermen and women

The pink and blue bars represdeahol consumption Mdagfor each drinking category for females and males,
respectively. Timamber of participants per category are indicatedstatidtittadly significant results are shown in
boldfaceOR adjusted for age, marital status, education, race, household aycoems, statps, lifetime history of

DSMIV mood and anxiety disorders at Wave 1 assessment, and lifetime history of alcohol use disorder at Wave
assessment.

3.2 The effect of alcohol consumption on developing bipolar disorder

Summary:

Two publications fronmsiagle large study assessed the association between alcohol consumpt
development of bipolar disorder in the general population (rather than targeting a subgroup exposec

One publication reported that adults of any afyjankHesthan weekly (or abstained), had higher lev
incident bipolar disease than those who drank alcohol on a wieklyelsasid.publication founthtératwas
no differencetimelikelihood of incident bipolar disordeniawvomen who were titsnor participated in HE
compared to thosho drank without participating in HED
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The NESARC is a large national study performed in the United States. Two publications from this
study reported on the association between alcohol consumption (HED or weekly consumption) and
first-episode bipolar disorder. As both articles poorly described the source population, there is a high
risk of bias for the generalisability of these results (see Appendix D in the Technical Report).

3.2.1 All ages

One study with good internal validity by Cougle et al. (2015) had moderate internal validity and
included data from adults of any age. The authors reported that weekly alcohol use at wave 1 was
related to a reduced risk of developing bipolar disorder at wave 2 (Table 25). There is therefore
limited evidence of an association between alcohol consumption and risk of developing bipolar
disorder (GRADES St t ).

Table25 The association between alcohol consumption and incident bipolar disorder

Population Results

N=34,653 adults (nationally| OR (95%CI) for incident bipolar disorder at wave 2
representative survey of no| Reference: nstated (assume consumption of alcohol less than weekly)
institutionalised US citizens| \yeekly alcohol: OR«E0.79 (0.73, 0.86), p<0.001

Cougle et al. (2016R djusted for age, income, marital status, gender, ethnicity, education, and psychiatric comorbidity
3.2.2 Older adults

A study by Chou, Liang & Mackenzie (2011), with good internal validity reported on the relationship
between HED and incident bipolar disorder in the middle-aged and older adult subgroup of the
NESARC study and found no significant relationship in males or females (Figure 27). There is no
evidence of an association between HED frequency and bipolar disorder in either males or females

(GRADES S St ).

Alcohol quantity (g/session)

Abstinent 0 20 40 60 80 2100
Chou et al. (2011) | | | | | | | | | | |
Females, N=7,981 (n=4,302) REF, n=3,223 HED <1 per month, n=223
Males |\;=5 4'61 OR=1.22(0.78, 1.91) (non-HED current drinkers) OR= O 78 (0. 25 2. 44)
Follow-up=3 years HED >1 per month n= 233

OR= 1 69 (0. 62 4. 74)

(n=1,987) REF, n=2,616 HED <1 per month n= 310
OR=1.16(0.58, 2.32 (non-HED current drinkers) OR= 2 05 (0. 83 5. 03}

HET>1 per month n=548

OR=1.80 (0.67, 4.86)
[ ] |

Figure27 Graph depicting the OR (95% CI) for the likelihood of hgpdlay disordewithin 3 years amorajder
women and men accordingHBDfrequency

The pink and blue bars represent the number of drinks/session includddnip eztelgahy for females and males,

respectively. The 95% Cls are shown in brackets and statistically significant results are shiogvnumbetdédice.

males and females in each category was not reported

3.3 The effect of alcohol consumption euaicidal ideation, attempts and completed suicides
(general population)

Nine cohort studies reported on the likelihood of suicidal ideation or attempting suicide as a
consequence of alcohol intake. Two studies reported longitudinal findings and seven were a cross-
sectional design that cannot distinguish between cause and effect. Five of the studies included an
adolescent population.
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The risk of bias for all of the studies and those reporting outcomes for adolescents, are presented for
individual studies in Appendix D in the Technical Report and are summarised inFigure 1. The majority
of the studies had a low or moderate risk of bias for both the internal validity (i.e. the study design,
data analysis methodology and adjusting for potential confounders) of the study and its
generalisability to the broader population from which the study participants were selected.

All studies
Generalisability
Internal validity

Adolescents
Generalisability

Internal validity
0% 20% 40% 60% 80% 100%

Low  Moderate High

Figure28 Risk of biassummarnyfor studieseportingsuicideoutcomes for individuals who drank alcohol
Ninestudies included resultafgpopulatioandfivestudies included resultadotescents

3.3.1 Allages

Summary:

In adjusted analyses, having a MDE interacted with HED. In both males and females witf
who had patrticipated in HED in the past month were 50% more likely to have suiaitiznjole
suicidehan their ndtED counterparowever,dhe was no difference in those with MDE.

A single cross-sectional study with moderate internal validity was identified in a large sample of men
and women (218 years) from the United States (n=136,500), on the association between frequency
of HED (drinking over 5 standard drinks or 70 g alcohol within a couple of hours) in the previous
month, and suicidal ideation or suicide attempts over the previous 12 months (Glasheen et al. 2015).
In unadjusted analyses, HED was a significant predictor of both suicidal ideation and suicide
attempts in both males and females (Figure 29). In adjusted analyses, having a MDE interacted with
HED. In both males and females without MDE, those who had participated in HED in the past month
were 50% more likely to have suicidal ideation than their non-HED counterparts. However, in those
with MDE, those who participated in HED did not have an increased risk of suicidal ideation
compared to those who did not participate in HED. Therefore, there is limited evidence of an
association between HED and suicidal ideation and suicide attempts in both men and women
(GRADES t t t ).

For suicide attempts, the results were similar. In females without MDE, those who had participated
in HED in the past month were 2.6-times more likely to attempt suicide than their non-HED
counterparts, but although the point estimate for males showed a 50% increased likelihood, it did
not reach statistical significance. In both males and females with MDE, those who participated in
HED did not have an increased risk of attempted suicide compared to those who did not participate
in HED. Therefore, there is limited evidence of an association between HED and suicide attempts in
women and there is no reliable evidence of an association in men (GRADES t t t ).
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In females, the Wald test for interaction between HED and MDE on suicide attempts, indicated that
the association between HED and suicide attempts was not equal in females with and without MDE
(adjusted Wald x?=14.58(1), p<0.001). However, the interaction was not significant among males
(adjusted Wald x?=0.01(1), p=0.989) There is limited evidence of an association between MDE, HED
and suicide attempts in women and there is no reliable evidence of an association in men (GRADE
sttt)

A. Suicidal Ideation
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2250
2050 19.67

1850 16.77

16.50 14.91 14.53
14 .50

12.50
10.50
8.50
6.50

4.50
250 1.94 1.73 1.51 1.25

0 50 I T I I T T
' HED versus no HED HED, no MDE no HED, no MDE HED and MDE

unadjusted compared with No HED, No MDE
B. Suicide attempts
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24 50 (27.46) ; (30.10)

2250
2050
18.50 17.64 17.66
1650 16.41
14.50
12.50 11.38
10.50 :

8.50

6.50
4.50 2.77 2.64 2.57 1.52

250 I ﬁ | -

0.50 T
HED versus no HED HED. no MDE no HED, no MDE HED and MDE

compared with No HED, No MDE
Figure29 Bar graph depicting the OR (95% CI) for the likelihood of having suicidal thoughts (A) and attempting
suicide (B) if participating in HED compared with noad&Rs interaction with MDE
Thepink and blue bars represent the results for females and males, Tédsp&i¥el@ls are sho@Rs for
interactioof HEDQwvith MDE werdjasted for age, race/ethnicity, marital status, education, employment, income, illicit drug
abuse/dependen(@@lasheen et al. (2015)

Odds Ratio
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3.3.2 Adolescents

Summary:

Twolarge crossectional stigbreported that both HED and drunkenness in the past moguiificesrity
associated with suicidal ideatidfor suicide attempts in adoleskefisther analyses, one of these stu
determined that the association between 6&dri
and so the nia¢ for drinking was more important than the occurrence of HED.

A second crosectional study reported dbdatescentsho drank alcohol in the past month were more
also have suicidal ideation than those who were. @stithentlarge cregstional study reported that th
who had started drinking alcohol agezprer teen were more likely to have suicidal ideation and mo
attempt suicide than those who did not consume alcoholhElaireetinnt of effeanhnot beeterminedn
these studies

Two crossectional studies reported consistent evidenceahdthyiglg/ho start consuming alcohol before
12 or 13 have a higher risk of having shauditshan those who do not start drinking alcohol. Tho
stareddrinking as a teen alsddaigher risk than those dithamat

Two crossectional studies reported consistent evidence that girls who start consuming alcohol befg
have a higher riskatiEmpting suicith&n those who do nott stanking alcohol. Those who started drinkin
teen also had a higher risk than those whoWiltendhe sexes were assessed separately, the two stu
reported thahat boys who start consuming alcohol as a teen are not at an inofesisietieisktemp
compared to thoseoshave not started drinking.

3.3.2.1 Combined gender

Four cross-sectional studies were identified which reported on the association between alcohol
consumption and suicidal ideation or attempts in adolescents. Two large studies focused on the
association between HED and suicidal ideation or suicide attempts (Gart & Kelly 2015; Schilling et al.
2009), one study assessed the association between age of initiation of drinking on suicidal ideation
or attempts (Peltzer & Pengpid 2015), and one study looked at the association of any past-month
alcohol consumption or drunkenness on suicidal ideation (Souza et al. 2010).

The two large studies reporting on the association between HED (>70g of ethanol within a couple
hours) and suicidal ideation and suicide attempts were both from the United States. Gart & Kelly
(2015) had poor internal validity and reported that HED was associated with a small but significant
increase in the likelihood of suicidal ideation, and an even larger likelihood of suicide attempt (Their
results were consistent, that those who started consuming alcohol (volume and frequency not
specified) prior to turning 12 or 13 years of age, had a significantly greater risk of having suicidal
ideation and attempting suicide than non-initiators. The studies were also consistent that females
who initiated alcohol consumption after age 12 or 13, also had increased risks, whereas for males,
teen alcohol initiation was associated with an increased risk of suicidal ideation, but not a
significantly increased risk of suicide attempt.

Therefore, there is limited evidence of an association initiation of alcohol consumption as a preteen
and suicide attempts for both males and females. There is also limited evidence of an association
initiation of alcohol consumption as a preteen and suicidal ideation for females, but no reliable
evidence of an association for males (GRADES St t ).

).
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The other study with good internal validity by Schilling et al. (2009) sought to distinguish between
suicide attempts which had been planned (prior suicidal ideation), and those which were unplanned,
or impulsive. Consistent with Gart & Kelly (2015), they reported that HED was associated with a
significant increased likelihood of suicide attempts. The authors also reported that prior suicidal
ideation increased the risk of a suicide attempt 38-fold compared to no prior suicidal ideation.
However, the coefficient for the interaction between HED and suicidal ideation was not significant
on the likelihood of suicide attempt, meaning that the association between HED and suicide
attempts did not differ between those who had suicidal ideation or not (Table 26)

Drinking alcohol while down, significantly predicted the likelihood of suicide attempt with a reported
75% increased risk. Furthermore, there was a significant interaction between drinking while down,
and suicidal ideation. In those adolescents who did not have suicidal ideation, drinking while down
was associated with a threefold increase in suicide attempt compared with a 68% increase in those
who did.

There is limited evidence of an association between HED and both suicidal ideation and suicide
attempts (GRADES t t t ).

Table26 Association betweddEDand suicidal ideation or suicide attempt

Study Predictor Suicidal ideation Suicide attempts
Gart & Kelly HED n=12,456 n=11,159
(2015) B=0. 60D2,p=h.027 |[B= 0.03, b=0.05, p<
N=15,363
Schilling et | HED (yyear B=0.20 (0.06, 0.34), p<0.05
al. (2009) | prevalence=29.2%) . .
N=31,953 HED * Ideation interaction:
B=1 0 .10180,,0.01)
Drinking while down| Alladolescents B=0.56(042 0.69, p<0.05
(Lyear Prior ideation YES: | OR=1.68(146, 1.98
prevalence=12.2%) NO: | OR3.02(2.03, 4.49
Drinking while down * Ideation interaction
B=10.59, SE=0.211(01] 0.18), p<0.05
Suicidal ideation B=364(339 3.90), p<0.05
reported in past yea OR=38.2(29.6, 48)3
Depressive sympton B=0.B(0.10, 0.15), p<0.05
in past year

The green shading represents statistically sigsita@art & Kelly (2018lultiple regression analysis of predictors
of suicidal ideatiand suicide attem@thilling et al. (2Q09lultivariate logistic regression model predictalg suicid
ideation and suicateempts

One cross-sectional study with good internal validity reported on the association between age of
alcohol initiation and the likelihood suicidal ideation or suicide attempt. Peltzer & Pengpid (2015)
studied adolescents aged 13-16 years from four different Pacific Island countries. The authors
reported that all adolescents who started consuming alcohol (volume and frequency not specified),
regardless of age at initiation, had significantly higher risks of having suicidal ideation and
attempting suicide compared with non-initiators. However, those who started consuming alcohol
prior to turning 12 years of age, had approximately double the risk of having suicidal ideation and
attempting suicide than those who stated drinking after turning 12 years of age. There is limited
evidence of an association between HED and both suicidal ideation and suicide attempts (GRADE
sstt)
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Table27 Adjusted OR (95%CIl) of suicidal ideati@md suicide attemptby age of initiation of alcohol

consumption
Outcome Noninitiators Teen initiators Preteen
Suicidadeation REF: ORE00 012 years <12 years
N=6540 OR4.95(1.32, 2.89) OR=3.39 (2.44, 4.71)
Suicié attempts REF: OR=1.00 012 years <12 years
N=6,540 OR=1.64 (1.16, 2.32) OR=4.55 (3.34, 6.21)

The green shading represents statistically sigsifits@R ajusted for age, psychological distre@ssirrent alcohol
use.(Peltzer & Pengpid 2015)

A single study with good internal validity by Souza et al. (2010) reported on the association between
any either alcohol consumption or drunkenness within the past month (quantity or frequency not
stated) and suicidal ideation. This study focused on adolescents from an urban area of Brazil,
adjusting for the key confounding factors and had a low risk of bias. The authors reported that those
who consumed alcohol in the previous month, had a significantly greater chance of having suicidal
ideation in the previous 12 months than those who did not consume alcohol (Table 28). There is
limited evidence of an association between alcohol consumption initiation and both suicidal ideation
and suicidal ideation (GRADES St t ).

There was a similar trend suggesting that those who got drunk were at a higher risk of having
suicidal ideation in an unadjusted analysis, however, this was no longer significant after adjusting for
covariates. Given the cross-sectional nature of the study, it is unknown whether the associations
identified were due to adolescents using alcohol to cope with suicidal ideation, or whether alcohol
increased the likelihood of suicidal ideation. There is no evidence of an association between alcohol
consumption initiation and both suicidal ideation and suicidal ideation (GRADES St t )

Table28 Adjusted OR (95%CI) of suicidahtiondue toalcohol consumptioar drunkenness in the past month

Outcome Reference Alcohol consumption OR (95%Cl)
Suicidal No alcohol consumption| Drank alcohol in past month | OR=1.64 (1.04, 2.58), p=0.03
ﬁei‘t&ng Did not get drunk Got drunin past month OR=1.94 (0.86, 4.36)

The green shading represents statistically significai@Resdjtssted for gender, age and socioeconomic status,
sexual intercourse, alcohol consumption, drunkenness, tobacco use, and use of illicis dnogshingyraptoms of
conduct disorder and high depressive syrt§uoprzset al. 2010)

3.3.2.2 Female and male subgroup analysis

Two cross-sectional studies with good internal validity were identified which reported on the
association between alcohol consumption and suicidal ideation or suicide attempts in adolescent
males and females, separately (Kim & Kim 2010; Peltzer & Pengpid 2015). Both studies assessed the
association between age of initiation of drinking on suicidal ideation or attempts.

Their results were consistent, that those who started consuming alcohol (volume and frequency not
specified) prior to turning 12 or 13 years of age, had a significantly greater risk of having suicidal
ideation and attempting suicide than non-initiators. The studies were also consistent that females
who initiated alcohol consumption after age 12 or 13, also had increased risks, whereas for males,
teen alcohol initiation was associated with an increased risk of suicidal ideation, but not a
significantly increased risk of suicide attempt.

Therefore, there is limited evidence of an association initiation of alcohol consumption as a preteen
and suicide attempts for both males and females. There is also limited evidence of an association
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initiation of alcohol consumption as a preteen and suicidal ideation for females, but no reliable

evidence of an association for males (GRADES St t ).

Table29 Odds ratio (95%CI) of suicidal ideatipruicide atteptby age of initiation of alcohol consumption

Study ‘ Noninitiators ‘ Teen initiators ‘ Preteen

Suicidal ideation

Kim & Kim (2010)

Femalesn=31,467 REFN=12,251| OR4.21 (1.12, 1.36514,442 | OR4.45 (1.33, 1.58¥4,774
Malesn=32,417 REFN=12,356| OR4.11 (1.01, 1.28¥13,595 | OR-.28 (1.16, 1.4h¥6,466
Peltzer & Pengpid (2015

Females, n=3534 REF OR=2.12 (1.34, 3.34) OR=3.12 (1.95, 4.90)
Males, n=2846 REF OR-4.88 (1.14, 3.10) OR=3.37 (2.16, 5.27)
Suicice attempts

Kim & Kirf2010)

Femalesn=31,467 REFN=12,251| OR4.23 (1.05, 1.48F14,442 | OR4.61 (1.37, 1.88¥4,774
Malesn=32,417 REFN=12,356] OR4.06 (0.89, 1.2AF13,595 | OR-.27 (1.06, 1.5856,466
Peltzer & Pengpid (2015

Females, n=3534 REF OR=2.31(1.51, 3.52) OR%.76 (3.84, 8.64)
Males, n=2846 REF OR4.19 (0.77, 1.85) OR=3.94 (2.46, 6.32)

The blue shaded cells include statistically significant results for males and the pink Ketis&fdfifer(20¢Rs

adjusted for age, family ligingcture, household economic status, academic performance, perceived body weight,
unhealthy weight control behaviour, current alcohol drinking, current cigarette smoking, current butane gas or glue sn
subjective sleep satisfaction, and depresse@aitzer & Pengpid (2008} s djusted for age, psychological distress

and current alcohol use.

3.3.3 Young adults

Summary:

One studipundho significant direct relationship between total number of drinks per week o
HEDand attempted suicioler the following yé@armalesalthough an indirect relationship
depressive symptoms was reported.

A single casmntrol study was identified which included people who died by suicide (cas
vehicle accident (controls). There was eoncgiffietween cases and controls on the likelihood ¢
alcohol in their bloodstream. However, there was a much higher rate of cases having a
alcohol and drugs in their toxicology results than in controls.

One study by Grazioli et al. (2018) reported on effect of alcohol consumption on suicide attempts in
males. The risk of bias for this study is presented in Appendix D in the Technical Report. It had a
moderate risk of bias for internal validity (i.e. the study design, data analysis methodology and
adjusting for potential confounders) of the study, and a high risk of bias for generalisability to the
broader population from which the study participants were selected. The study included 4,617
young men, aged 19-20 years, who attended army-recruitment centres. They measured the average
number of drinking days and the number of standard drinks (=10 g of ethanol) consumed per
drinking day over the past 12 months at baseline. They defined HED as consuming 60 g or more of
pure alcohol quickly on a single, discrete occasion. The authors found no significant bivariate
Spearman rank-order correlation between males who drank at age 19 and attempted suicide at age
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20 years (rho=0.01 for drinks/week and rho=0.00 for HED). However, using structural equation
model regression analysis (adjusted for demographic covariates on mediators and suicide attempt at
baseline) to model drinking, depressive symptoms and suicide, the authors reported that although
alcohol use was not significantly related to suicide attempt, there was a significant negative indirect
(mediated) effect through depressive symptoms, such that alcohol use was negatively associated
with depressive symptoms, which were in turn positively related to suicide attempts (Figure 30).
There is no reliable evidence of an association alcohol consumption or HED and suicide attempts in

males (GRADE S S t

t)

Total number of drinks/week HED
0.30 (0.665)4
0.20
0.119
& 010
‘g 0.01 0.00
% 0.00 .
010 -0.049| -0.019 -0.042[ -0.049 -0.030
0.20
(-0.443)|  (-0.408)
0.30 rho total  direct indirect rho total  direct indirect
SEM path B coefficients SEM path f coefficients

Figure30 Theassociation betweadrinkingquantity oHEDand suicide attempts within 12 months

Grazioli et al. (2018)justed for demographic covariates on mediators and the main outcome (s\8Eilfe-attempt)
structural equatimoddl i n g .

3.3.4 Adults

The 95% CI s

for the

b coefficients

Summary:

Two studies assessed the association between alcohol consumption and suicide in an aduy

Onecasecontrol study included people who died by suicide (cases) olaraxoideehifcontrols
There was no difference between cases and controls on the likelihood of having a
bloodstream. However, there was a much higher rate of cases having a combination of a

in their toxicology results thaaritrols.

A single cros®ctional study reported that amount of alcohol consumed per day (light to moderate vs|
associated witluicide thoughts and/or atteaffes adjustments for confounding factors such as mo

drinking.
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One case control study (Conner et al. 2017) of moderate internal validity and one cross-sectional
study (Heberman Mash et al. 2016) with good internal validity reported on the association between
alcohol and suicidality or completed suicide in an adult population.

The case-control study (level Ill-3 aetiological evidence) by Conner et al. (2017) reported on the
involvement of alcohol in suicide victims compared to motor vehicle accident victims. It had a
moderate risk of bias for both internal validity (i.e. the study design, data analysis methodology and
adjusting for potential confounders) and its generalisability to the broader population from which
the study participants were selected. Alcohol and drug use were determined by toxicology reports.
The presence of alcohol was based on BAC = 0.001 g/dl, which is below the legal driving limit in
Australia. The presence of 1 or more drugs including cocaine, opiate, amphetamine or
methamphetamine was determined by a positive drug test result. Victims were grouped into 4
categories: those who tested positive for alcohol alone, for both alcohol and drugs, for drugs alone
and for neither. Multivariate logistic regression analyses, using the neither group as the reference
and adjusted for gender, age, and race/ethnicity, found that only those who had positive toxicology
for both alcohol and drugs were more likely to have committed suicide that been in a car accident
than those with a negative toxicology report (Figure 31).

Therefore, there is no evidence of an association between blood alcohol levels and suicide (GRADE
sttt)

Positive blood toxicology report for:

alcohol alone both alcohol and drugs drugs alone
*

6.20
P11.03)

5.20

4.33
4.20

3.20

Odds Ratio

2.20

1.20 1.22 [ 1.03

i . . .

OR of death by suicide over car accident

Figure31 Bar graph depicting the OR (95% CI) for the likelihood of dying by suicide companectovitrehicle
accidentif blood toxicology shows the presence of alcohol alone or in combination with another drug

Thegroup with toxicology reports that wereenégaboth alcohol and dwags used as the referendegistic
regression analysis. §heerbars represent todRR andhe 95% Cls airdicated by the liatistical significance is

indicated by an astefT$ie ORs were adjusted for gender,,agel race/ethnic{gonner et.g2017)

0.20

The cross-sectional study by Herberman Mash et al. (2016) assessed the average alcohol
consumption per day (over the past month) and suicidality (whether the person had ever seriously
considered or attempted suicide) in the past year in active duty military personnel who were lifetime
alcohol users (87% male). In unadjusted analyses, those who drank heavily (at least 48.8 g
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alcohol/day for men and 24.3 g alcohol/day for women) were significantly more likely to be suicidal
than light/moderate drinkers (drinking less than the specified amounts. However, after adjustments
for confounding factors such as level of depression or motives for drinking, heavy average alcohol
consumption was no longer a significant predictor of suicidality (Figure 32). Nevertheless, motives
for drinking did impact the relationship between drinking and suicidality. Those who drank to avoid
rejection or to “fit in” were more likely to have seriously considered and/or attempted suicide than
those who did not drink for this reason (OR=1.78, 95%Cl 1.06, 3.00). Conversely, those who drank for
pleasure/enjoyment had a non-significantly lower rate of suicidality than those who did not drink for
this reason (OR-0.74, 95%CI 0.41, 1.32). There is no reliable evidence of an association between
alcohol consumption and suicide thoughts or attempts (GRADES St t ).

Alcohol quantity (g/day)

l? 1I0 2]0 3{0 410 EI»O 6[0 TP 280

Herberman et al (2016) Light/moderate drinkers Heavy drinkers, n=1,21
N=3,813 REF (n=2,603) OR=1.05 (0.67, 1.65)
\ I | I | | { \
Figure32 Theassociation betweesuicidalitywithin3 T y@arsand the number of drinks consumed

The green bars represent the alcohol consumption categories in g/day. The 95% Cls are ahdwreinlrdekets

of participants in each group are alsa tlaogret al. (2000R adjsted for age, gender, race, education, marital
status, enlistment status, average daily alcohol us
seeking./enjoyment motive.

3.4 The effect of alcohol consumption on anxiety and symptoms gietgn(general
population)

Eleven studies reported on the likelihood of developing anxiety as a consequence of alcohol intake.
Four studies assessed the prospective relationship between alcohol consumption and anxiety in
adult populations that also included older adults, six in an adolescent population and one in an older
adult population. The risk of bias for these studies are presented for individual studies in Appendix D
in the Technical Report and are summarised in Figure 33. Most studies had a low or moderate risk of
bias for the internal validity (i.e. the study design, data analysis methodology and adjusting for
potential confounders) of the study and for its generalisability to the broader population from which
the study participants were selected.

All studies

Generalisability

Internal validity

Any age

Generalisability

Internal validity

Adolescents

Generalisability

Internal validity

0% 20% 40% 60% 80% 100%

Low  Moderate High
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Figure33 Risk of biassummaryfor studiegeporting depression outcomes for individuals who drank alcohol
Eleven studies includestlts for any population, four included adults of any ageladeidsadolescents

3.4.1 All ages

Summary:

Four articles from three studies reported on the association between alcohol and anj
populatiocohort that included individualsidkaage range

Twoof thearticlesncluded adults aged over 18 frearshe NESAR@ . Both studies adjusted
baseline levels of anxi€ge reportawb significant differences in likelihood of developing a
frequency of HEIhe othdobund thahose who drank less than weekly (or abstained), had hig
of anxiety than those who drank alcohol on a weekly basis.

One study report@dmen who drank above guideommendat®had significantly more likelih
of developingnxiety over the nextSyears than those who drathknguidelineecommendatsn
However, theveas no association between drinking above sensible drinking limits subsiequ
men

3.4.1.1 Combined sex/gender

The studies by Dawson et al. (2008) and Cougle et al. (2015) included adults aged over 18 years from
the United States National Epidemiological Survey on Alcohol and Related Conditions (NESARC).

Dawson et al. (2008) had good internal validity and divided the cohort according frequency of risk
drinking. Frequency of risk drinking was estimated as the number of days drinking G5 alcoholic drinks
(70 g alcohol) for men and O 4alcoholic drinks (56 g alcohol) for women. The average age of the
cohort was higher for never drinkers (47 years) and daily risk drinkers (42 years) than for the other
risk groups (35138 years). The authors found no difference in the odds of developing an anxiety
disorder between those who never drank at high risk levels and any frequency of risk drinking (Table
30). There is no evidence of an association between HED frequency and developing anxiety (GRADE
S$8§S5t).

Cougle et al. (2015) had moderate internal validity and divided the cohort into those who drank
weekly and those who did not and found that those who consumed alcohol at least weekly had
significantly less risk of developing anxiety than those who consumed it less than weekly. There is
limited evidence of an association between weekly alcohol consumption and developing anxiety
(GRADES &t t ).

Table30 Adjusted OR (95%CI) for iheidence of any anxiety disordmrcording to thdrequency ofrisk

drinking
Never <1/month 1713/ m 172/ w| 371 4/ w| Daily/nar daily
Dawson et.a REF OR4.03 OR4.13 OR4.09 OR4.43 OR4.31
(2008 (0.81,1.31)| (0.85,1.51)| (0.80,1.48)| (0.95,2.13) (0.92,1.88)
N=22,122
Cougle et al REF Weeklglcohol consumption
(2015) (less than weekly) OR=0.88 (0.82, 0.95)0.01
N=43,093
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Dawson et .a(2008): OR dausted for age, sex, racelethnicity, whether married, whether employed, whether
attended/completed college, health status, body mass index, tobacco use, drug use, any mood or anxiety disorder
personality disordemifg history of alcoholism, volume of ethanol intake consusrigkl dninkimy days and mean

guantity of drinks consumed on risk drinking days, and years sin€Gofigde drirld2015) OR djusted for age,

income, marital status, gendeicigtheducation, and psychiatric comdstadiisgically significant result is shown in
boldface.

3.4.1.2 Female and male subgroup analysis

Two studies with moderate internal validity reported on the likelihood of developing anxiety
according to drinking quantity in women and one of these also reported outcomes for men.

An American study by Johnson et al. (2013) enrolled adult women who identify as lesbian and were
aged 18-83 years, and reported that there was no association between hazardous drinking and
anxiety four years later, after baseline levels of anxiety were taken into account (statistics not
provided). This study was small (N=382), would have been underpowered to detect small
differences.

A Danish study by Flensborg-Madsen et al. (2011) enrolled 18,146 adults aged >20 years who
participated in the population-based Copenhagen City Heart Study. The authors divided the cohort
into those who did not drink, those who drank within guidelines (0-14 drinks (01 168 g alcohol)/week
for women and 0-21 drinks (01252 g alcohol)/week for men), and those who drank above the
guideline recommendations. The results have been converted to grams alcohol/day to be consistent
with other studies and are shown graphically in Figure 34. The authors reported that women who
consumed more than 24 g/day had a higher risk of developing anxiety compared to those who drank
less and compared to those who abstained, but was not statistically significant in highest
consumption group (CB6 g of alcohol/day). Therefore, there is no reliable evidence of an association
between the quantity of alcohol consumed and anxiety in women. (GRADES St t ).

When all women who drank above guidelines (24 g/day) were compared with those who drank
within the guideline recommendations, the women who drank more were twice as likely to develop
anxiety up to 15 years later. There is limited evidence of an association between drinking above
guideline recommendations and anxiety in women. (GRADES St t ).

This study also reported on this outcome for men and found that there was no association between
drinking above sensible drinking limits of 36 g alcohol/day and subsequent anxiety over the next 5-
15 years. There is no reliable evidence of an association between drinking above guideline
recommendations and anxiety in men. (GRADES St t ).

Alcohol quantity (g/day)

Abstinent 0 20 40 60 280
Flensborg-Madsen '
N=18,146 (1 10, 3.33), p<0. 5
Follow-up=15 years HR=<1.0 HR=1.74
I I | | | |
REF HR=2.00 (1.31, 3.04, p<0.05
| | | | | | |
REF HR=0.79 (0.42, 1.50)
L | | | | | | | |
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Figure34 Graph depicting the HB5% CI) for the likelihood of hawamgietyamong women according to their
drinking quantity 15 years earlier compared with drinking no alcohol or drinking within guidelines

The pink bars represent the number of drinks/day included in eachydrinKitg: @8&o Cls are shown in brackets

and statistically significant results are shown in Bhklfagmber of participants in each drinking category was not

reporteddRs aradjusted for smokinghebitation status, education, and income.

3.4.2 Adolescels

Summary:
Six studies assessed the impact of alcohol on anxiety levels in adolescents.

One study reported that neither weekly drinking nor draitheficesty predtanxiety? years
later Onestud found nassociation betweenfteguencgf alcohol drinkiagdanxiety symptoms
years later.wb studiesreportedbn a combination aéohol quantity per occasion by frequer
drinkingind anxiety symptaafter 6 months to 3 ye@nse study, found no significant associatio
other 81dy measured alcohol use and anxiety every 6 months and had inconsistent res
timepoints being significant but the majoritypoinitseere not.

Twostudes as®essed the association between alcohol quantity and anxiety in adslg3oent
study reporteds@nificant relationship between an incrb@s@nage quantity of alcohol consu
per drinking occasion, and a higher risk of developing anxiety. This study reported that
largest in B4 year old#nother stly found nassociation between occasional or weekly drink
anxiety after 2 year®ither males or females.

3.4.2.1 Combined sex/gender

Two studies reported on the prospective association between alcohol drinking frequency and
anxiety in adolescents. One study, conducted in Finland, had moderate internal validity (Frojd et al.
2011) and the other from the United Kingdom had good internal validity (Parrish et al. 2016). The
results are tabulated in Table 31. Alcohol frequency was categorised by Frojd et al. (2011) as a
dichotomous variable (at least weekly drinking vs less than weekly), while Parrish et al. (2016)
considered it as a continuous variable by taking the mean of the three drink types (beer, wine and
spirits). Neither of these studies reported a significant association between alcohol frequency and
the development of anxiety after 2 years. There is no reliable evidence of an association between
drinking frequency and depression or depressive symptoms (GRADES St t ).

Table31 Association between drinking frequency and anxiety in adolescents (combined sex/gender)

Study Population Exposure Anxiety after 2 years
Frojd et al. (2011) | 1516 year olds | Drinking frequency OR=1.3 (0.6, 2.8)
(N=2,070) Dr i n ktime/vgeek@dmpared wit
less than weekly drinking
Parrish et al. (2016)| 14 year olds Drinking frequency 3-0.02, NS
(N=620)

Frojd et al. (201DR adjustefdr gender, family structure, parental education and dBareissicst al. (2016)
Adjusted for gender and generational status and delinquency

Mackie et al. (2011) and Pardee et al. (2014) assessed alcohol consumption by multiplying the
number of drinking occasions by the average number of drinks consumed per drinking occasion,
over the last 6-12 months (Table 32). Mackie et al. (2011) had poor internal validity and measured
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alcohol use and anxiety at four time-points 6 months apart. The authors reported two out of four
cross-sectional correlations (alcohol and anxiety measures from the same time-point) as significant
positive correlations and two out of six longitudinal correlations (alcohol measures taken at an
earlier time-point compared to anxiety measures) as significant positive correlations (Figure 35).
However, these correlations do not control for confounding factors, such as baseline levels of
anxiety symptoms. Further analysis of the causal relationship between alcohol use and anxiety using
SEM regression models found no significant directional effects between QxF and anxiety (p>0.39;
Table 32). Pardee et al. (2014) had moderate internal validity and did not find a significant
association between alcohol use and the development of anxiety. However, they reported that a
change in alcohol consumption levels was associated with a change in anxiety symptoms, with a
slower than average decline of anxiety relating to more rapid increases in alcohol use. However, this
result does not make it clear whether alcohol increases the risk of anxiety symptoms remaining high,
or whether having high anxiety symptoms results in increases in alcohol consumption.

There is therefore no reliable evidence of an association between alcohol consumption in
adolescence and subsequent levels of anxiety symptoms. (GRADES t t t )

Depressive symptoms measured at:

T1 (0 months) T2 (6 months) T3 (12 months T4 (18 months

0.30

0.26™

0.25 0.23+
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0.16*

0.15 043

0.10
0.10 0.08

0.05 0.05

Pearson correlation coefficient r

0.02 0.01

0.00 . . . .
-0.01

T3

-0.05

T ™ T2 T T2 ™m T2 T3 T4

Alcohol use measured at:

Figure35 Bar graph depicting the Pearson correlation coefficient between alcohol consumption QxF measured at

age 14 (T1), then 6 (T2 (T3) and 18 (T4) months later and anxiety at T1, T2, T3 and T4
The »axis represents the wave at which alcohol use was Aks#sde® was a composite of quantity and frequency.
The blue bars represent alcohol measures taken from T1 (ag€hHkeigrearspars repreatmahol measures taken
6 months later. The orange bar reprakmitsl measures takérl2zmonthsand the pink bar represents alcohol
measures taken at 18 months. Thpdilmdrom which anxiety measures were taken d¢ #fovap of the graph.
Theasteriskindicates statistical significénze0.05 and ** p<0.004ackie et.&01)

Table32 Association between quantity x frequency of alcohol and a@nxaeliylescents (combined sex/gender)

Study Population | Exposure | Outcome Results
Mackie et al. | 13 years old Quantity x | Anxiety after | SEM regression analghisweadho significant
(2011) (N=393) frequency o| 61 18 months | directional effects between QxF and gup0Oe3p
alcohol
Pardeest al. | 11-13 years| Quantity X | Anxiety after { Alcohol intercept to general anxiety slope:
(2014) olds frequency o| years B=0.001
(N=387) alcohol Alcohol slope to general anxiety slope:

B=0.012, p<0.050.14
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The Finnish study with moderate internal validity by Froéjd et al. (2011) also reported on the
association between drunkenness and anxiety. Frequent drunkenness was defined as at least weekly
and was compared to those who were drunk less often. The authors reported no significant
association between drunkenness and anxiety (Table 33). Therefore, there is no reliable evidence of
an association between drunkenness in adolescence and subsequent anxiety (GRADES St t ).

Table33 Association between drinking frequency and anxiety in adolescents (combined sex/gender)

Study Population Exposure Anxiety after 2 years
Frojd et al. (2011) | 1516 yeaolds Drunkenness OR=0.8 (0.2, 3.6)
(N=2,070) Drunk at least once a week compa
with less than weekly

Frojd et al. (201DR adjusted for gender, family struceméelpatucation and depression.
3.4.2.2 Female and male subgroup analysis

One prospective cohort study with moderate internal validity from the United Kingdom reported the
odds ratios (OR) and 95%Cls for the increased likelihood of adolescents aged 16 years developing
anxiety according to their drinking frequency 113 years earlier, compared with little or no alcohol
consumption (Edwards et al. 2014). The study did not report the cut-offs for low, medium or high
drinking frequency, but defined them as none, occasional or weekly alcohol use over time between
ages of 13 years to 15 years. The authors assessed the association between frequency of drinking
(none, occasional or weekly) and anxiety in adolescent males and females (Figure 36). Teenage girls
who reported weekly alcohol use had a significantly increased risk of having anxiety 2 years and 5
months later than those with low alcohol use (OR=1.78, 95%Cl 1.13, 2.81). However, after adjusting
for confounders such as housing tenure and conduct problems, there was no longer a significant
relationship. There was no difference in the risk of anxiety among the different drinking categories
for males (Figure 36). Therefore, there is no reliable evidence of an association between alcohol
consumption and GAD in older adult males or females (GRADES St t ).

Drinkers
Medium frequency High frequency
200 . A A
(2.81) (2.62)
e
-
o
w 0 1.41
o
5e)
o 1.19 1.20
0 .

(n=2,414)  (n=1,878) (n=2,414) (n=i,878)

Figure36 Bar graph depicting the OR (95% CI) for the likelihood of develogiety according drinking
frequencyll 3 vy e a rfos maée and femaleradolescents

The low alcohol use group was used as the reference in logistic regression analysituer barpingpaesent the

unadjusted ORs for females and males, respectively. The 95% Cls are shw@Raddimmsiles were unadjusted.

The ORs for females vesljgisted for housing tenure (mortgaged/owned/ rented/subsidised rental), coatiuct problem

age 11, maternal depression facto(lSdaards et 2014)
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A study conducted in the United States by Cerda et al. (2016) had good internal validity and reported
on the association between alcohol drinking frequency or alcohol consumption quantity (per
drinking session) and anxiety in male adolescents aged 13119 years. The authors did not find a
significant association between drinking frequency and anxiety, but did find an association between
alcohol quantity per drinking session and anxiety. They reported that for each additional increase to
the average number of drinks per occasion, the risk of developing an anxiety disorder increases by a
small but statistically significant amount (an increase in their anxiety T-score of 0.12, 95%Cl 0.05,
0.19). The effect was strongest in early adolescence (age 13-14), but was still statistically significant
at ages 17-19 (Table 34). There is limited evidence of an association between the quantity of alcohol
consume and anxiety symptoms in males (GRADES St t ).

Table34 Association between frequency or quantity of alcohol and anxiety in male adolescents

Study Population Exposure Followup | Results
Cerda et al.| N=503 male | Alcohol frequency: peryear |[b=71 0. 00002 ( 95 ®%CI
(2016) ?;;ézsf_ggts Alcohol quantity per year | b= 0.33 (95%Cl 0.05, 0.61), p<0.05
years) Alcohol quantity * agel43 | 1 year b=17T 0. 3610( B2R%CIi 0. 1
Alcohol quantity * agel&5 | 1 year b=10. 26 (95%CIlI 10
Alcohol quantity * agel97 | 1 year b=10.20 (95%CI 10

The green cells indicagistically significant results

3.4.3 Older adults

Summary:

A single study in older adults reported no significant impact of frejDenctheflikelihood (¢
developing anxiety.

Only one study assessed the impact of alcohol consumption and anxiety in the subgroup of older
adults. The American study by Chou, Liang & Mackenzie (2011) had a low risk of bias for the internal
validity (i.e. the study design, data analysis methodology and adjusting for potential confounders)
and a high risk of bias for its generalisability to the broader population from which the study
participants were selected.

This study used data from the NESARC, focusing on middle aged and older adults (aged >50 years)
and compared the likelihood developing generalised anxiety disorder (GAD) over 3 years according
to HED (defines as =5 drinks (70 g alcohol)/session) frequency compared to non-HED. The results
were graphed below according to the alcohol consumed per HED session (Figure 37). The authors
reported that the point estimates for a HED frequency of less than once per month increased the
likelihood of having GAD three years later compared with no HED by 28% in women and doubled the
risk in men. Conversely, a HED frequency of at least once a month halved the likelihood of having
GAD three years later compared with no HED in women and decreased the risk in men by only 12%.
However, these findings were not statistically significant, most likely due to the small proportion of
the study population who participated in HED.

Although the point estimates for abstinent women trended towards an increased risk of GAD and
towards a decreased risk for men when compared to non-HED current drinkers, these differences
were not statistically significant Therefore, there is no reliable evidence of an association between
alcohol consumption and GAD in older adult males or females (GRADES St t ).
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Alcohol quantity (g/session)

Abstinent 0 20 40 60 80 2100
Chou et al. (2011) | | { \ | | | { \ l |
Females, N=7.981 (n=4,302) REF, n=3,223 HED <1 per month, n=223
Males, N=5,461 OR=1.20(0.88, 1.64) (non-HED current drinkers) | 0R=:‘L,28 (0_?3, 2'82). |
Follow-up=3 years HED 21 per month, n=233

OR=0.50(0.18, 1.39)
| | |

|
(n=1,987) REF, n=2,616 HED <1 per month, n=310
OR=0.85 (0.49, 1.48 (non-HED current drinkers) OR=2.25 (0.87, 5.80)

| |
HET 21 per month, n=548

—

OR=0.88 (0.32, 2.42)

| | |
Figure37 Graph depicting the OR (95% CI) for the likelihood of Kidgithin 3 years amorgderwomen

and men according téEDfrequency

The pink and blue bars represent the number of drinks/session included in each drinking category for females and n
respectively. The 95% Cls are shown in brackets and stgtiftazailyresults are shown in boltfiecaumber of
participants in each drinking category are alsoOsh@ajusted for age, marital status, education, race, household
income, employment status, lifetime historylef &M and anxiety disoraiek&¥ave 1 assessment, and lifetime
history of alcohol use disorder at Wave 1 assessment.

3.5 The effect of alcohol consumption on PTSD

Summary:

Threestudies assessed the impact of alcohol on the likelihood of developing PTSD i
populatiorin alolescentghefrequency tdEDpredicted PTSD after multiple impstéar missing
data. In young adults, the association between drinking and PTSD was complex. Those
alcohol, were more likely to have a change in levels of PTSChaynmuhainiskers, but drinke
were just as likely to have an improvement in symptoms as they were a worseningobdesyr
adul t s ( a ¢lEDNasOByGssyociatedrwith)PTSD in females.

Three longitudinal cohort studies reported on the likelihood of developing PTSD as a consequence of
alcohol intake. Two prospective cohort studies from the United States reported on the association of
HED and subsequent PTSD in national surveys (rather than focusing on groups of people exposed to
trauma)®. The subpopulations included in the two studies reporting results from national surveys
differed; one study with good internal validity but poor generalisability by Chou, Liang & Mackenzie
(2011) included middle aged and older adults (aged =50 years) and a study with moderate internal
validity and moderate generalisability by Cisler et al. (2012) included adolescents aged 12-17 years.
A third study with a high risk of bias by Read et al. (2016), also from the United States, reported on
the likelihood of having PTSD 5 months after assessment in young adults (college students with a
mean age of 18 years) who were drinkers compared with non-drinkers (based on past month alcohol
consumption).

In individuals with existing mental and physical illnesses. One study included people with depression,
three studies included people with bipolar disorder and two studies included people with HIV. The
risk of bias for these studies are presented for individual studies in Appendix D in the Technical
Report and are summarised in Figure 41. The studies had a low or moderate risk of bias for the
internal validity (i.e. the study design, data analysis methodology and adjusting for potential

5 For PTSD in those exposed to trauma, see Section 4.5
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confounders) of the study, and for the generalisability to the broader population from which the
study participants were selected.

All studies
Generalisability

Internal validity
0% 20% 40% 60% 80% 100%

Low  Moderate High

Figure38 Risk of biassummaryfor studiesreporting depression outcomes for individweith existing mental
and physical illnessesho drank alcohol

Three studies included results for people with depression, three studies included results people with bipolar disorde
two studies included ltssior people with HIV.

3.5.1 Adolescents

Cisler et al. (2012) had moderate internal validity and reported that the frequency of HED (defined as
>5 drinks or 70 g alcohol/session) as a continuous variable and after multiple imputations for missing
data, did not predict PTSD symptoms at a mean of 15 months later (Table 35). However, it did
predict PTSD symptoms at a mean of 30 months later. The multiple regression analysis was adjusted
for ethnicity, sex, age, interpersonal violence, baseline PTSD, delinquency, baseline depression.
There is limited evidence of an association between alcohol consumption and PTSD in young adults
(GRADES t t t ).

Table35 Association between frequendyHiEDandPTSDOn adolescents

At T2 (mean 15.3 months) At T3 (29.7 months)

HED at T1 b=0.02, t= b=0.14, t=2.

Multiple regression analgd@ssted for ethnicity, sex, age, interpersonal violence? i@Beloedinquency, baseline
depressiofCisler et al. 2012)

3.5.2 Young adults

The study by Read et al. (2016) divided the young adult college cohort into three groups according to
PTSD severity (severe, moderate or no PTSD symptoms). The authors then reported on the likelihood
of changing PTSD symptom class in drinkers compared with non-drinkers (defined as no alcohol in
the past 6 month) after 3 months (T1-T2) and after 4 months (T2-T3). The authors found that
drinking alcohol was associated with both an increase and decrease in PTSD symptoms, especially in
those with moderate PTSD (Figure 39). Being a drinker was associated with a reduced likelihood of
transitioning from no symptoms to severe symptoms, and conversely with an increased likelihood of
transitioning from severe symptoms to no symptoms. However, the significance of these results are
unknown as no confidence intervals or p-values were reported. Therefore, there is no reliable
evidence of an association between alcohol consumption and PTSD in young adults (GRADE
sttt)
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Reference group:
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Figure39 Graph depicting the OR for the likelihoodhahgingPTSDstatus ovei7 monthsamongyoung adult

collegestudents

Read et al. (2018phe blue bars represenptits of changing PTSD status in drinkers compasgtntersom a3

month period between September anambnthDperoeheatveen Decemdey T 2 ) ,

and Aprfl T2 Y. T 3)

1.20
1.12

3.5.3 Older adults

Chou, Liang & Mackenzie (2011) compared the likelihood developing PTSD over 3 years according to
HED (defines as >5 drinks (70 g alcohol)/session) frequency compared to non-HED, in middle aged or
older adults (aged G0 years). The authors reported that older women with a HED frequency of less
than once per month had over 2.5 times the odds of developing PTSD 3 years later compared with
non-HED current drinkers (Figure 40). There is limited evidence of an association between HED and
PTSD in women (GRADES St t ).

No significant result was observed in males. There is no evidence of an association between HED and
PTSD in women (GRADES St t ).

Alcohol quantity (g/session)

Abstinent 0 20 40 60 80 2100
Chou et al. (2011) I l [ [ l [ [ l I I
Females, N=7,981 (n=4,302) REF, n=3,223 HED <1 per month, n=223
Males N=5461 OR=1.21 (0.80, 1.85) (non-HED current drinkers) OR=2.67 (1.05, 6.84), p<0.05
Follow-up=3 years HED 21 per month, n=233

OR=1.45 (0.80, 2.62)
| |

|
(n=1,987) REF, n=2,616 HED <1 per month, n=310
OR=0.89(0.49, 1.62 (non-HED current drinkers) OR=0.|63 (0.13', 2.99) |
HED 21 per month, n=548
OR=1.36 (0.61, 3.04)
l | |
Figured0 Graph depicting the OR (95% CI) for the likelihood of having PTSD within 3 yeasiemangen
and men according téEDfrequency
The pink and blue bars represent the nudrbeestdfession included in each drinking category for females and males,
respectively. The 95% Cls are shown in brackets and statistically significant results are shiosvnumbetdédice.
participants in each drinking category are alsdOshalusted for age, marital status, education, race, household
income, employment status, lifetime hif2@\ef mood and anxidigordexr at Wave 1 assessment, and lifetime
history of alcohol use dis@tave 1 assessment.

~—

3.6 The effect of alcohol consption on alcohctelated psychoses (general population)
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No studies were identified which reported on the risk of alcohol-induced psychosis resulting from
alcohol consumption.

4 Results; other subgroups

4.1 People with existing mental and physical illnesses

Summary:

Severstudies which focused on people with unipolar depression, bipolar depression or p
werencludel or t he s ubgr oumental &nd ghpsiea inesees.wi t h e x

Onesmall studies in adolescents with unipolar depepssied thaiEDhalved the chance
remission from depression over the studyTperi@dvas rsignificant differermmtweemegulaand
occasionalrinkersThere was also no significant difference betwdeheginynkingategoriefor
recovery from depression.

Three small studies focused on the influence of alcohol on the course of bipolar depres
reported that any alcohol consumption in one quarter predicted a depressive episode
guarter. Similarly, a setetudy reported that each additional day of alcohol use in a montt
the chances of a depressive episode in the following month by 3%. The third study w.
reporting no association between alcohol and depressive apaledesf@maleswith bipolar
disorder. It did, however, report that alcohol use was associated with aéxghgitidan tivarmania
males, and from depression to euthymia in females.

Two studies in people with or withonwvekltigated the influencaawhol on depressidhe larger
study reported th4EDincreases of the odds of depression by over 2.5 times compared tg
drank at levels which were not considered habatdinese was no differenche likelihood ¢
depression due to HEetween those with and withoutTH&/second smatudy, with a hig
proportion of abstainers, reporte@El®al scores increased as drinking quantity increased W
havingn the highest scotesthe differences were not statissigailgari.

Seven longitudinal cohort studies reported on the likelihood of developing depressive symptoms,
having a depressive episode, contemplating suicide or a change in mood related to bipolar disease as
a consequence of alcohol intake in individuals with existing mental and physical illnesses. One study
included people with depression and reported on the likelihood of remission or recovery according
to alcohol intake. Three studies included people with bipolar disorder reported on the likelihood of
having a depressive episode or a change in mood according to alcohol use; two used the number of
drinking days per month and one reported on any versus no alcohol use. Three studies included
people with HIV, two reported on the association between alcohol and depression and one on
alcohol and suicidal ideation. The risk of bias for these studies are presented for individual studies in
Appendix D in the Technical Report and are summarised in Figure 41. All studies had a low or
moderate risk of bias for the internal validity (i.e. the study design, data analysis methodology and
adjusting for potential confounders) of the study, and only one study had a high risk of bias for the
generalisability to the broader population from which the study participants were selected (Sullivan
et al. 2008).
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Bipolar disorder
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Internal validity
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0% 20% 40% 60% 80% 100%

Low  Moderate High

Figure41l Risk of biassummaryfor studiesreporting depression outcomes for individweith existing mental
andphysical illnessewho drank alcohol

Severstudies included results for peoplexigtimg mental and physical illnekgaession, three studies included
results people with bipolar disorder and two studies included results for people with HIV.

4.1.1 Unipolar depressive mood disorders

Studies which assessed how alcohol consumption levels influenced response to treatment for
depression were not included in this systematic review. However, one study by Meririnne et al.
(2010), with good internal validity, was identified which reported on the influence of HED on
outcomes of depression, in a naturalistic treatment setting (Table 36). The 197 adolescents had a
depressive mood disorder at baseline and 13% had a baseline substance use disorder. Excessive
drinking was defined as weekly drunkenness, or consuming typically more than 7 drinks (84 g
alcohol) for females or 10 drinks (120 g alcohol) for males per session. Regular drinking was defined
as less than weekly drinking and no/occasional drinking as abstinence or less than monthly drinking.

Those who were drank excessively at baseline were significantly less likely to experience remission
of their depressive episode in the following year than those who either abstained or only drank
occasionally (Table 36). However, excessive or regular drinking did not predict sustained recovery
from depressive symptoms compared to no/occasional drinkers.

There is therefore limited evidence of an association between HED and continuing depression in
adolescents with unipolar depression (GRADES St t ).

Table36 The association between alcohol consumption and renfissmreryfromdepression, in adolescents
with depression at baseline.

No/occasional use Regular use Excessive use
(less than monthly no| (less than weekigr 084 g (women
excessive drinking) excessive drinking) alcohol/session
(n=81) (n=81) (n=35)
Remissiofftom depressio REF HR=1.02 (0.71, 1.47] HR%.49 (0.27, 0.89), p=0.0
Recovery from depressi OR=1.28 (0.63, 2.59 OR=0.96 (0.35, 2.66)

The 95% Cls are shown in bracketseagieten cells indicastadistically significant reBlnét.number of participants
in each drinking category are also $tRwrhazard ratio; OR = odds ratio; REF = reference groMjerBiomeet
al. (20@)
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4.1.2 Bipolar disorder

Three small prospective cohort studies assessed the impact of alcohol consumption on mood states
in people with bipolar disorder. The three studies reported on depressive or manic outcomes
according to any alcohol use versus no alcohol use, changes in frequency of any alcohol use or heavy
alcohol use and changes in quantity of alcohol consumption. The results are summarised in (Table
38).

4.1.2.1 Combined gnder

Baethge et al. (2008), had good internal validity, and defined the consumption of alcohol as either
present or absent, and along with the presence or absence of depressive or manic symptoms were
dichotomised, regardless of severity for analysis using GEE-based, population-averaged, regression
models adjusted for age, sex and exposure-time (Table 38). Of the included bipolar patients, 45.2%
met DSM-IV criteria for a substance use disorder with alcohol being the most common. The mean
follow-up was 4.7 years, during which subjects experienced a mean of 1.6+1.1 DSM-IV major
affective episodes/person/year. The authors reported that consumption of alcohol (of any volume)
increased the chances of a depressive episode in the following quarter.

The study by Jaffee et al. (2009) had moderate internal validity, and reported on the odds of having a
depressive episode per additional day of any alcohol use or heavy alcohol use in the past month
among bipolar patients. Most patients 57% had both drug and alcohol dependence, 32% had alcohol
dependence only, and 10% had drug dependence only. Heavy alcohol use was defined as 23 dinks or
42 g alcohol on any one day. The authors reported that each day of any alcohol use in the past
month, increased the odds of depression in the following month by 3.6% and by 3.3% for each
additional day of alcohol use (Table 38). For each 10-days of use, the odds increased by 42.1% and
2.3-times for each additional 10 days of alcohol use. The increases were greater for heavy alcohol
use, with a 4.2% increase in the chances of depression per day of heavy alcohol use and 1.5-times
increase per 10 days of heavy alcohol use.

The small sample sizes, combined with the heterogeneity of results, mean that the overall level of
association between alcohol consumption, and mental health outcomes in patients with bipolar
disorder, cannot be determined. Therefore, there is no reliable evidence of an association between
alcohol consumption and risk of different mood states in people with bipolar disorder (GRADE
sttt)

Table37 The association between alcohol consumption and different mood states in people with bipolar disorder

Mania or hypomania Depression
Baethge et al. b=10.014 to b=0.058
(2008) zscores 10.74 (95%Cl 0.015, 0.100)
N=166 p=0.0461T0.5¢ z-score 2.67; p=0.007
Jaffee et al. Per day of alcohol use
(2009) OR=1.036 (1.010, 1.062)
N=115 Per 10 days of alcohol use

OR=1.421 (1.102, 1.832)
Per day extra of alcohol use
OR=1.088 (1.033, 1.146)
Per 10 dayextra of alcohol use
OR=2.326 (1.380, 3.921)
Per day heavy alcohol use
OR=1.042 (1.010, 1.078)
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Per 10 days heavy alcohol use
OR=1.527 (1.100, 2.119)

The 95% Cls are shown in bracketgemrdcells indicatatistically significant redBiétsthge et.a(2008pnalysis
was djusted for age, sex and exptisuge

4.1.2.2 Female and male subgroup analysis

The third study by van Zaane et al. (2014) with had moderate internal validity reported on results for
men and women with bipolar disease separately, 44% of whom had alcohol dependence. The
authors looked at the time to transition from one mood state to another, associated with an
increase in weekly consumption of alcohol by one standard drink (10 g alcohol)/day. They reported
that an increased consumption of 10 g alcohol per week had no influence on the time to
transitioning to a depressive episode for either males or females. However, it was significantly
related to a shorter transition from depression to euthymia in females and protective against a
transition from euthymia to mania in males (Table 38).

The small sample sizes, combined with the heterogeneity of results, mean that the overall level of
association between alcohol consumption, and mental health outcomes in patients with bipolar
disorder, cannot be determined. There is therefore no reliable evidence of an association between
alcohol consumption and risk of different mood states in people with bipolar disorder (GRADE
sttt)

Table38 The association between alcohol consumption and different mood states in peoplelavitdidzrder

N=137 Mania or hypomania Euthymia Depression
Males Euthymia Y Depression Euthymia Y
HR=0.81 (0.71, 0.92) HR#9.95 (0.90, 1.01) HR-1.03 (0.97, 1.11)

Mania Y Eu
HR.94 (0.84, 1.05)

Females HR=1.01 (0.85,18) Depression Euthymia Y
HR=1.18 (1.03, 1.36) HR#9.97 (0.82, 1.14)

Mania Y Eu
HR=1.12 (0.94, 1.34)

The 95% Cls are shown in bradidedsblue ceilsdicatestatistically significant reottsnales and the pieks for
femaleqvan Zaane et al. 2014)

4.1.3 HIV
4.1.3.1 Depression

Two studies by Sullivan et al. (2008; 2011) assessed the relationship between alcohol and depression
or depressive symptoms in people with HIV, or including participants with or without HIV. The larger
study with good internal validity by Sullivan et al. (2011) included 1,339 Veterans with HIV and 1,107
without HIV, and found that HED was independently associated with depression after adjusting for
potential confounding; patients who participated in HED were twice as likely to develop depression
compared with non-hazardous drinkers (defined as consuming alcohol in previous year but not a
HED or hazardous drinker) (Figure 42). The authors also reported that HIV status did not significantly
alter the relationship between drinking patterns and depression. Generalised estimating equation
modelling found that the interaction between HED and HIV status was not statistically significant.
There is evidence of no association between HED and depression at follow-up (GRADES S S t ).
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The earlier study with moderate internal validity, in which 58% of participants consumed no alcohol
in the month prior, reported that depressive symptoms appeared to increase as drinking levels
increased, with the highest values being for HED, but the differences were not statistically significant
after adjustment for potential confounders (Figure 42). There is evidence of no association between
HED or heavy drinking and depressive symptoms at follow-up (GRADES S St ).

Alcohol quantity (g/session)

A

Sullivan et al (2011)
N=2,446

Abstinent 0 20 40

60 80 100 =120

|
REF (n=1,677)
(non-hazardous)

Former drinkers
OR=1.30(0.86, 1.96)

Follow-up: 6 years OR(i)=0.90(0.52, 1.52), p=0.68

Sullivan et al (2008)
N=400
Follow-up: 2 years

B

Sullivan et al (2008)
N=400

| | |
Non-heavy drinkers
CES-D=21 (SE 0.81)

| |
HED

OR=2.14 (1.49, 3.07)
OR(i)=0.63 (0.38, 1.03), p=0.07
| | |
Very heavy drinkers (HED)
CES-D=23 (SE 1.15)
Mean difference = 1.04, p=0.11

Alcohol quantity (g/day)

Abstinent 0 20 40

60 80 100 =120

| | [
Non-drinkers

CES-D=21 (SE 0.81)

| | | | | | |
Heavy drinkers (n=124)
CES-D=22 (SE 0.93)

Follow-up: 2 years

0

ES-D=21 (SE 1

|
Moderate drinkers (n=44)
01)

Figure42 The association between developidgpression within 4 yeamnd the mean number of drinks
consumeckither per drinking session (A) or per dayifB)ngHIV positivéndividuals

Sullivan et al. (201Bed gneralisd estimating equatieith ordinal alcohol consumption ancdMipressv

symptomdhe OR (95% CI) for depression in former drink&Baaadhown, and the OR for interéipticth HIV

statusis shown directly underne@thlivan et.a2008) compared the difference WD GE&e for different drinking

categoriedlean differences wellpisted for gender, age, race/ethnicity, homelessness, hepatitis C virus antibody status,

CDS$ cell counts, human immunodeficiency virus log RNA measurements and time in months since study enrolment.

4.1.3.2 Suicidal ideation

One high quality cross-sectional study from the United States assessed how alcohol consumption,
determined using the AUDIT-C, was associated with suicidal ideation (determined using a single item
from the Patient Health Questionnaire, which focuses on the previous 2 weeks) in a HIV primary care
setting (Lawrence et al. 2010). Although those who scored =5 on the AUDIT-C were almost twice as
likely to report suicidal ideation than non-drinkers in unadjusted analyses (OR=1.96, 95%Cl 1.23,
3.11), after adjustments for confounders such as age, race, level of depression and substance abuse,
the level of alcohol consumption was no longer a statistically significant predictor of suicidality
(Figure 43).

There was no reliable evidence of an association between high risk drinking and suicidal ideation at
follow-up (GRADES t t t ).

AUDIT-C score

No risk 0 2 4 6 8 10 12
[ | | | | | [ | |
Lawrence et al. REF low risk, n=528 high risk, n=175
(2011) n=471 OR=1.43 (0.86, 2.38) OR=1.14(0.61, 2.14)
N=1,216 | | | | | | | | |
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Figured3 The association between AUDIScore and suicidal ideation among HIV posithixdduals.

The 95% Cls are shown in brackettseamaimber of participants in each drinking category are ald® alhosted
for age, sex, race, insurance status, location, CD4 cell count, level of depression and @udstance abase
2011)

4.2 People with existing alcohol dependence

Although many studies were identified, which assessed the link between alcohol use disorder (AUD;
including alcohol dependence and alcohol abuse) and mental health outcomes, no studies were
identified which discussed the association between alcohol consumption and mental health
outcomes, in people with AUD. The list of studies reporting on the link between AUD and mental
health outcomes is available on request. A single study on people who were dependent on either
alcohol or drugs is discussed in Section 4.4, page 86.

4.3 People with strong family history of alcohol dependence
No studies were identified that investigated the link between alcohol consumption and mental
health outcomes in people with a strong family history of alcohol dependence. Some studies used

family history as an independent variable, however, the interaction between this and alcohol
consumption in the individual, and their effect on mental health outcomes were not assessed.

4.4 People on medicines or other drugs

Summary:
No studies were identifieth@mssociation between alcohol and mental health, focusing on people on

Threestudies were identified which assessed lbowlbirgation of alcohol and other drugs was associa
depression and/or anxi&tyo studies reported that those who were heavy users of alcohol, cig
marijuana wet&o to six timesore likely to haaenajor depressive episode or adigetgiethan those wha
only occasionally consumed alcohol. The third study mlasnihopeere dependent on either alcohol,or
and reported that in this population, each additional hazardous drinking occasion in a month w
chances depression symptoms by 10% and anxiety symptoms by 9%

Three studies assessed the prospective relationship between alcohol consumption and depression
and/or anxiety in people on other drugs. The risk of bias for these three studies are presented for
individual studies in Appendix D in the Technical Report and are summarised in Figure 44. One study
had a high risk of bias for the internal validity (i.e. the study design, data analysis methodology and
adjusting for potential confounders) of the study (Brook et al. 2014). Two studies had a high risk of
bias for the generalisability to the broader population from which the study participants were
selected (Bahorik et al. 2016; Brook et al. 2014).

All studies
Generalisability

Internal validity
0% 20% 40% 60% 80% 100%

Low  Moderate High
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Figure44 Risk of biassummanyfor studiesreporting depression outcomes for individta#ing other druge/ho
drank alcohol

Thresstudies includezkults for this population

Two studies by Brook et al. (2014; 2016) looked at the effect of a triple trajectory of alcohol
consumption, cigarette use and marijuana use in adolescents on depression and/or GAD 13-23 years
later (There was limited evidence of an association between hazardous drinking and depressive
symptoms or anxiety symptoms at follow-up (GRADES St t ).

Table 39). Brook et al. (2016) divided the cohort into five groups; chronic, moderate-to-heavy
cigarette, alcohol, and marijuana users, delayed/late-starting, moderate cigarette, alcohol, and
marijuana users, little to no tobacco, moderate alcohol, and occasional marijuana users, chronic
heavy smoking and moderate alcohol (but no marijuana) users and those who used only alcohol
occasionally. They reported that compared to people who only occasionally consumed alcohol, only
those who were chronic, moderate-to-heavy cigarette, alcohol, and marijuana users were
statistically more likely (2.7-times) to have a major depressive episode. Thus, there was limited
evidence of an association between use of all three substances in adolescents and depression over
23 years. (GRADES St t ).

Heavy use of all three substances increased the odds of a subsequent GAD by over 6 times compared
with occasional alcohol consumption. Those who were in the moderate cigarette, alcohol, and
marijuana use and the little to no tobacco use, moderate alcohol use, and occasional marijuana use
groups were also 2.6 and 3.7-times more likely to have GAD than occasional alcohol consumers.
Brook et al. (2014) divided the African American and Puerto Rican cohort into those who used: all 3
substances (tobacco, alcohol, and marijuana), marijuana and alcohol, tobacco and alcohol, alcohol
only, and none. The authors reported that those who used all three substances were 4.4-times more
likely to develop GAD than those who used none, and 2.2-times more likely than those who only
drank alcohol. However, when those who used all 3 substances were compared to those who used
alcohol in combination with either tobacco or marijuana, there was no longer any statistically
significant difference between the groups. Thus, there is limited evidence of an association between
use of all three substances and anxiety (13 to 23 years later). These studies were considered to have
a moderate to high risk of bias, due to lack of adjusting for many confounding factors, and poor
descriptions of the source populations or generalisability of the samples included.

There was limited evidence of an association between hazardous drinking and depressive symptoms
or anxiety symptoms at follow-up (GRADES St t ).

Table39 Associatiorbetweeralcohol consumption and other drugs (cigarettes and marjjaadagpression

and anxiety
| Populaton] NON | tML | HWMN | DDD | HHH
Depression
Brook etal. | N=806 REF OR4.92 OR4.10 OR#%.85 OR=2.67
(2016) adolescents (0.84,4.41)| (0.45,2.69)| (0.41,1.76)| (1.14, 6.26)
Followup = 23 | mean age
years 14 years
Anxiety
Brook etal. | N=806 REF OR=3.71 OR4.70 OR=2.64 OR=6.39
(2016) adolescents (1.51,9.10)| (064 455 (1.22,5.75)| (2.62, 15.56
Followup = 23| mean age
years 14 years
Brook et al. N=816 REF (none) OR=4.35 (1.63, 11.63)
(2014) urban AA REF OR=2.22 (1.33, 3.70)
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Followup = 13 | and PRO (alcohol only

years year old REF OR4.53 (0.83, 2.80)
participants
(tobacco ang
alcohol)
REF ORA4.01 (0.56, 1.83)
(alcohol and
marijuana)

HHH = chronic, modetateeavy cigarette, alcohol, and marijuana use; DDD = dstaytautjlateoderate cigarette,

alcohol, and marijuana use; LML = little to no tobacco use, moderate alcohol use, and occasional marijuana use; HI
chronic heavy skimtg, moderate alcohol use but no marijuana use; NON = occasional alc@nobkis ahly.
(2016)Thegreen cells indicate statistically significant@&sdtfjusted for gender, age at T2, original residency in
Albany county, T2 parental édnchivel and T2 family incdneok et al. (2014): ORs adjusted for gender,
race/ethnicity, seéviance (T1), depressed mood (T1), poverty (T5), and educational level (T5).

One prospective cohort study with good internal validity from the Unites States focused on adults
(N=307) who had either alcohol or drug problems, and were referred to a dependence recovery unit
(Bahorik et al. 2016). The median number of hazardous drinking days in the month before study
interviews at baseline was 1.0 (IQR 0-4). Their sample was not large enough to examine risky
substance use other than alcohol, which meant that the other substances were not discussed in the
article. For each additional hazardous drinking occasion per month (24 drinks (56 g alcohol)/day for
women; 25 drinks (70 g alcohol)/day for men), it was reported that there was a 10% increase in
depressive symptoms (Figure 45). Likewise, for every reduction in hazardous drinking occasion per
month, there was a 10% reduction in depressive symptoms.

Results were similar for anxiety, with corresponding 9% increases and decreases of anxiety
symptoms depending on hazardous drinking levels (Figure 45). There was limited evidence of an
association between hazardous drinking and depressive symptoms or anxiety symptoms at follow-up
(GRADES St t ).

Per day increase in Per day reductionin
0.20 hazardous drinking hazardous drinking
0.10 (0.03) 0.09 (0.03)
0.10 |
€
QL
S
& 000 : .
[«F]
o
(&)
[ea®
-0.10 J |
-0.10 (0.40) -0.09 (0.03)
020 DEP ANX DEP ANX
p=0.004  p=0.005 p=0.015  p=0.01

Figured5 Association betweeimcreasing and decreasimdcohol consumptigrand depression and anxidty
adults who had either alcohol or drug problems

Bahorilet al . (2016), tvdue ar®shava enftlfe bar grapin. The (eSuEs)for depressiop (DEP) are
shown in blue aimdgreen for anxiety (ANX).

4.5 The effect of alcohol consumption paople exposed to trauma
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Summary:
Severstudies asseg$¢he impact of alcohol on mental health in people exposed to various traumas.
PTSD

In people who have had traumatic imjneast)d reported thatcohol intake did not influence PTSD syn
severityand the second study found libad lalcohabncentration did not significantly predict PTSD sym
months later

One study suggested that people who developed PTSD after the World Trade Center attack were
they drank more alcohol both prior to, and after, the attagkthElesveasults are potentially affected by
bias.

Alcohol use was not found to influence rate of subsequent PTSD in two studies within Defence F
Veterans. However, one siathd that abstainers and heavy drinkers weretbigniiealikely to report PT
at baseline than average drinkers

No association remained between alcohol use at one time point and PTSD at a lateititeneopuent
exposed to sexual assault or college students exposed to traumas, aftewadgustade for confound
factors.

Depression

One study reported that people with spinal cord injuries who reduced thédEBgfiendheif injury ha
worse depressive symptoms at-figlldws is hypothesised to be due to loss of sedialsamtisocial suppo
rather than due to the change in alcohol consumption itself.

Seven prospective cohort studies provided evidence on the effect that alcohol consumption has on
the risk of developing PTSD in people who have undergone a traumatic experience. Unfortunately,
these studies could not be meta-analysed, due to heterogeneity in the method of analysing their
results. Half of the studies reported a significant association between some measure of alcohol
consumption and subsequent PTSD, PTSD symptoms, or change in PTSD symptom trajectory, while
the other reported no statistically significant differences. One reason for differences in levels of
PTSD may be the type of traumatic exposure. The results have therefore been divided into broad
exposure type (traumatic injury; terrorism exposure; military populations, and mixed traumas
(including sexual assault).

A small cross-sectional study was identified in the systematic review that reported very high
prevalence rates of trauma exposure, PTSD, depression, anxiety, alcohol dependence and alcohol
abuse among Australian Indigenous people (Nadew 2012). However, as this cross-sectional study did
not report on the association between alcohol use and mental health disorders, it was excluded
from this review. Nevertheless, it provides useful information about the Australian Indigenous
population compared with the general Australian population and a summary of these comparisons
are presented in Table 40.

Table4d0 trauma and mental health rates comparison betwedkusitialian Indigenousopulation included in
the study bjNadew(2012 and the general Australian population

Disorder ‘ This study General Australian population
Trauma
Any trauma 97.3%
Physical attack (injured by violence 40. %% Males12.%%, females.£%
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Disorder This study General Australian population
Threatened with weapon 55.%6 Males16.86,females?.0%
Rape 21.3% Males0.8%, females &6
Mental Health disorder
PTSD 55.2% 1.3%
Major depression 22.2% 4.1%
General anxiety disorders 17.2% 2. %%
Alcohol dependence 33.5% 4.1%
Alcohol abuse 73.8 1.9

General Australian population averages from the Australian National Wellbeing and Mental Health Survey

In addition, one study with a low risk of bias for both internal validity and generalisability was
identified that reported on depression in people who have undergone a traumatic experience.

The risk of bias for individual included studies are presented for individual studies in Appendix D in
the Technical Report and the risk of bias for the studies reporting on PTSD outcomes are
summarised in Figure 46. All studies had a moderate risk of bias for internal validity (i.e. the study
design, data analysis methodology and adjusting for potential confounders) of the study and a low to
moderate risk of bias for generalisability to the broader population from which the study
participants were selected. Only one study had a high risk of bias for generalisability (Kaysen et al.
2011).

All PTSD studies
Generalisability

Internal validity
0% 20% 40% 60% 80% 100%

Low Moderate High

Figure46 Risk of biassummanyfor studiesreporting depression outcomes for individuals taking dthgs who
drank alcohol

Severstudies included PTSD results folepegosed to trauma
4.5.1 Alcohol and PTSD in populations exposed to trauma

Two prospective cohort studies with moderate internal validity and generalisability recruited
patients who experienced a traumatic injury, asking about their alcohol consumption prior to the
injury (Powers et al. 2014), or subsequent to injury (Hruska et al. 2017), and assessing the
relationship between alcohol consumption and subsequent levels of PTSD symptoms.

Hruska et al. (2017) included adult patients at a Level | Trauma Centre and assessed the relationship
between alcohol and PTSD symptom severity in a small (N=36) micro-longitudinal study (assessing
both factors thrice daily over 7 days). Although fluctuations in PTSD symptom severity influenced
alcohol intake, the reverse was not found, and alcohol intake did not influence PTSD symptom
severity. However, within each person, greater alcohol consumption was related to greater
concurrently reported PTSD symptom severity. This study was not powered to detect small
differences.
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Table4l Association between alcohol consumption in the past we&kr&mlafter traumatic injury

N=36 Comparison
SFPCLover 7 days Alcohotonsumptignf r om 07T O1/B=0. 01 ( 95 %®IB 1
SFPCL over 7 days Alcohol consumptigithin each person B=0.02 (95% CI 0.01, 0.03), p=0

Thegreen cells indicate statistically significanOBsattpisted for baseline PTSD synfidtosiset al. 2017)

Powers et al. (2014) had moderate internal validity and also included adult patients at a Level |
Trauma Centre. The authors measured the blood alcohol levels on admittance and reported that
pre-trauma alcohol blood levels (either as a positive versus negative result, or as a continuous
variable) did not predict PTSD 3 months later (Figure 47).

There is therefore no reliable evidence of an association between alcohol use and later PTSD
symptom severity in people with traumatic injuries (GRADES t t t ).

Positive blood alcohol screen Blood alcohol level
2.10 A
(5.51) (3.97)
1.60
o
©
1.11
ﬁ 1.10 1.00 1.00
e} I I )
©
o
0.60 0.65
0.10

Figure47 Bar graph depicting the OR (95% CI) for the likelihood of R&a@bgt 3 months postdmittance to
trauma centraccording to blood alcohol level.

Thebluebars represent unadjusted ORs. The green bars represent ORs that were adjusted for baseline PTSD symptc
The 95% I€ areindicatedPowers et.&04).

4.5.2 Alcohol and PTSD in populations exposed to terrorism

A single study with moderate internal validity and good generalisability reported on alcohol
consumption before and following the World Trade Center attack in New York City, and the
relationship between alcohol consumption and PTSD symptoms. Adults who were living in New York
at the time of the attack were interviewed approximately 1 year later, and followed up after an
additional year. Boscarino et al. (2011) reported that frequency of HED (26 drinks or 84 g
alcohol/session), the number of drinks per drinking occasion, and the number of drinks per month all
increased over time for those with later or delayed-onset PTSD, compared to those without (Figure
48). However, these results potentially allow for the self-medication model of PTSD symptom
management. Alcohol use in the year prior and after the attack were determined retrospectively by
asking participants about their drinking behaviour at 1 year following the attack. Although those who
developed PTSD reported drinking significantly more in the year prior to and after the attacks than
those who did not develop PTSD, it is unknown whether this is due to recall bias. There is therefore
no reliable evidence of an association between alcohol consumption before or after terrorism-
related trauma and subsequent PTSD (GRADES t t t ).
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Drinking in those with delayed-onset PTSD versus

Alcohol use over time and PTSD at 24 months those without
1.50
1.18 (0.22)
X 1.03 (0.12)
€ 100 I
Q-
;% 0.69 (0.15)
3 |
S
Q- 0.50
0.29 (0.13)
0.13 (0.07
( ) I 0.09 (0.04)
I I
0.00 T
Figure48 Association between alcohol consumptiod PTSDat 24 months postttackin those exposed to
terrorism

Theblue bars represent the number of drinksgne@mtibars represent the number of drinks/drinking day and the orange
bars represehiED Boscarino et. §2011)drinking outcomes were used as continuous variables and & a
variable in generalized estimating equation analyses.

4.5.3 Alcohol and PTSD in Defence Force personnel or Veterans

Two studies with moderate internal validity and low-moderate generalisability assessed the link
between alcohol consumption at one time point, and PTSD symptoms at a later time point, in
military populations from either Australia, or the United Kingdom. It is unknown what proportion of
participants would have met the criteria for undergoing traumatic events.

Goodwin et al. (2017) defined drinking categories from abstinence to heavy drinking as shown in
Table 42 and noted that abstainers and heavy drinkers were significantly more likely to report PTSD
at baseline than average drinkers. All drinking trajectory groups had more likelihood of probable
PTSD at the first and second follow-ups (at 2-4 years and 5-7 years later) compared to average
drinkers, although the differences were not statistically significant.

Schultz et al. (2014) used a cut-off of 3 on the AUDIT-C was used as a measure to identify patients
with alcohol abuse, alcohol dependence or heavy drinking and was used as a binary variable, along
with PTSD diagnosis, in logistic regression analysis. The authors did not find an association between
alcohol consumption and PTSD 3 months later. However, the authors found that of all baseline
demographics investigated, the lack of adequate deployment training was associated with worse
PTSD symptoms.

There was no reliable evidence of an association between level of alcohol consumption prior to
deployment, or post-deployment on later PTSD diagnosis or symptoms (GRADES t t t ).

Table42 Association between alcohol consumption and PTSD or PTSD symptoms

Abstainers Lowevel Average | Decreasing drinkery Heavy drinkers
drinkers drinkers
Goodwin et al. (2017)
Number of participar n=29 n=124 n=366 n=18 n=127
in each group 0g Mearl6 g | Meanl44 g| MearB8 g at baselif Mear224232 g
Weekly alcohol ugg to 8 g at follewp
Baseline OR=14.89 OR=4.59 OR=10.02 OR=9.31
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(2.98, 111.62 (0.75, 28.02] (0.85, 117,98) (2.77, 48.96)
Followup 24 years OR4.69 OR4.54 REF - OR4.60
(0.7031.21) | (0.475.06) (0.624.14)
Followup:51 7 'y OR=1.58 OR=1.76 REF OR=2.15 OR=2.68
(0.19, 13.06)| (0.57, 5.41) (0.26, 18.20) (0.98, 7.33)
Schultz et al. (2014)
Followup: 6 months REF b=10.(
N=512 (SD0.13)

Thegreen cells indicate statistically significantGesdlgn et al. (2017): ORs adjusted for age and gender. Schultz et

al. (2014): AUBCTscore for heavy drinking, alcohol abuse or dependendd aodr®lor PTSD as binary variables

in logisticegression analysis. Results adjusted for gender, age, ethnicity, education level, marital status, income, mili
status and branch, length of deployment, physical health, mental health, chronic pain, deployment risk factors and resi
facors.

4.5.4 Alcolol and PTSD in mixed traumas (in college students or women exposed to
physical or sexual assault)

Two studies with moderate internal validity and moderate-poor generalisability were included in this
section. Read et al. (2016) reported that trauma exposure is high in college students, with college
attendance being a risk factor for some trauma types, such as sexual assault. Therefore this study
has been grouped with a study by Kaysen et al. (2011) on women exposed to physical or sexual
assault (Table 43). It should be noted that in the study by Read et al. (2014), the time between the
traumatic event and study entry was not limited, and included childhood sexual assault, whereas the
women included in the study by Kaysen et al. (2011) had all been assaulted within the past 5 weeks.

Although Read et al. (2014) reported a significant bivariate correlation between alcohol quantity at
baseline and PTSD symptoms 1 year later in trauma-exposed college students, this association was
not significant when entered into a cross-lagged structural equation (path) model. Kaysen et al.
(2011) used hierarchical linear modelling for the course of PTSD symptoms over time and reported
that the level of peak drinking (the highest amount of alcohol consumed in one day) in the 30 days
prior to assault did not have any significant influence on PTSD symptoms at 5 weeks, 3 months or 6
months post assault, contrary to their hypothesis.

The two studies are therefore relatively consistent in that there is no reliable evidence of an
association between alcohol consumption (prior to or after trauma) and later PTSD symptoms
(GRADES t t t ).

Table43 Association betwaealcohol consumption and PTSPnptoms in traumaxposed college students or
femalesexual or physidassault victims

Studyand population Time since Followup period
trauma 6 months 1 year 2 years
Read et al. (2014) Any time r=0.09, p<0.05 r=0.00
N=734 trauma exposed
studententering college
Kaysen et al. (2011) 5 weeks b=1.65
N=64 female sexual or (95%CI 11
physical assault victims
The green cells indicate statistically significanRresalis. et al (2014): bivariate Pe

(2011): used hierarchical linear modelling with peak drinking level and PTSD symptoms as continuous variables.
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4.5.5 Alcohol and dpression in people exposed to trauma

One prospective cohort study assessed whether levels of alcohol consumption in people exposed to
trauma, were associated with later incidence of MDD. In this study with good internal validity and
generalisability, baseline alcohol consumption was measured one year after a spinal cord injury. In
these patients, Hoffman et al. (2011) reported that those patients who reduced the level of their
unsafe alcohol use between 1 and 5 years after their spinal cord injury, were 3 times more likely to
be depressed 5-years after injury than those who never participated in unsafe alcohol use (Table 44).
It is unknown whether cessation of alcohol use was associated with switching to more harmful drug
use, or loss of social support (i.e. “drinking buddies”).

There is evidence of an association between immediate post-trauma blood alcohol levels or post-
trauma alcohol consumption and MDD (GRADES S St ).

Tabled4 Association between alcohol consumptionMBdDin patients with a spinal cord injury

No unsafe use of| Reducing unsafe| Beginning unsafe| Continued unsafe
alcohol use use use

Hoffman et al. (2011) OR=1.0 OR=2.95 OR=1.47 OR=0.28

N=1035 participants (Reference) (95%CI 1.28, 6.79 (95%CI 0.62, 3.50 (95%CI 0.04, 2.18§
with spinal cord injuri

5 Discussion

A key strength of this systematic review is the number of large prospective cohort studies which
were identified, which provided information on alcohol consumption or pattern of consumption at
one time point, and then followed up to determine mental health outcomes at a later time point (or
multiple time points). Prospective cohort studies are determined to be the highest level of evidence
available for primary research on questions of aetiology (using the NHMRC levels of evidence
hierarchy). However, although these studies provide information on the prospective association
between alcohol and mental health, they are still not able to suggest causation. That is, although
some studies show that high alcohol consumption is associated with a greater likelihood of
depressive symptoms or anxiety at a later time point, the review cannot determine whether alcohol
causes depressive symptoms or anxiety. They do not by themselves therefore clarify whether
interventions to reduce or prevent alcohol intake improve mental health outcomes.

There were many examples where the identified studies were not consistent with each other. An
example of this is whether low amounts of alcohol could actually be beneficial compared to
abstinence in adults. Several studies did report that those who were abstinent were more likely to
develop depression than those who drank a low to moderate amount of alcohol. However, there
were other studies which reported either no significant difference, or reported a finding in the
opposite direction. One possible reason for the differences are what factors are adjusted for. People
may abstain from alcohol for a number of reasons, including religion, health reasons, economic
reasons, and social reasons. It is unlikely that differences in depression between no alcohol and low
to moderate amounts of alcohol are due to the direct effect of alcohol itself. Although most studies
did try to adjust for confounding factors such as health status and socioeconomic status, it is still
possible that underlying differences in the characteristics of drinkers versus abstainers were not able
to adjusted for. In one study following patients who have had spinal cord injuries, a reduction in
harmful drinking was associated with three times the chance of developing a major depressive
disorder than those who never engaged in unsafe drinking (Hoffman et al. 2011). The authors
hypothesise that those who reduce their drinking, may do so because of loss of social support or
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social outlets. Likewise, McFarlane et al (2009) hypothesised that those who minimise alcohol use
may be limiting their self-medication after a trauma.

Social support is a protective factor against depression (Santini et al. 2015), and in Australia, alcohol
is considered integral to many social settings (Roche et al. 2009). Links between alcohol and mental
health are therefore complex.

Limitations of the review

Cross-sectional results (other than for suicide) were not included in this review by themselves (i.e.
unless in the context of correlations across the same and future time periods), as they may provide
misleading results for the question about whether alcohol consumption influences mental health
outcomes, by showing associations which may be due to effects in the opposite direction (i.e. poorer
mental health may influence alcohol consumption, i.e. through self-medication). However, any
results which were unadjusted for baseline mental health status, were also at risk of identifying
associations between alcohol and mental health due to self-medication. This systematic review
therefore preferences reporting of adjusted results, rather than unadjusted. Studies which reported
correlations (most frequently presented in the analysis of depressive symptoms in adolescents),
presented unadjusted results, so were at risk of suggesting a prospective relationship which may not
exist.

Exposure levels (i.e. alcohol consumption level or pattern of drinking) were self-reported in all the
studies. Self-reported alcohol consumption is at risk of social desirability bias, with individuals
responding in socially desirable ways. This can lead to people under-estimating the amount or how
often they drink (Davis, Thake & Vilhena 2010). Even in the context of online, confidential surveys (in
which people generally feel more comfortable than in face-to-face, telephone or non-anonymous
interviews), people who score high on ‘impression management’ consistently underreport their level
of alcohol consumption (Davis, Thake & Vilhena 2010). Davis et al. (2010) reported a significant
correlation between total AUDIT scores and impression management, such as those who scored high
on impression management, reported lower AUDIT scores (r(382)=-0.25, p>0.001). The mean
difference in AUDIT scores in the top third of distribution on impression management scores versus
the bottom two-thirds on impression management was largest for heavy drinking, with high
impression management people reporting approximately half as much hazardous drinking. Although
it is possible that people who score high on impression management really do drink less, this
explanation is thought unlikely (Davis, Thake & Vilhena 2010). Social desirability bias is therefore
expected to reduce the accuracy of the exposure categories. With a decrease in accuracy of
classifications, there is a reduced likelihood of finding associations between alcohol consumption
levels and outcome measures.

It is possible that the exclusion of studies that used AUDIT to identify participants with alcohol abuse
or alcohol dependence may have biased the study selection towards studies where the participants
were lighter drinkers. Studies that reported on the differences between study participants and non-
participants reported that, compared to participants, non-participants were more likely to be alcohol
dependent (Armeli et al. 2015), be life-time alcohol users (Chan et al. 2013), have higher levels of
alcohol use (Frojd et al. 2011; Grazioli et al. 2018; Paulson et al. 2018) and have mothers who
exhibited harmful drinking at child age 12 (Edwards et al. 2014). Several studies found no significant
difference in the level of alcohol use between participants and non-participants (Cheng et al. 2016;
Johnson et al. 2013, Paljarvi et al. 2009; van Zaane et al. 2014). Additionally, one study excluded
people with heavy alcohol use at baseline (Chan et al. 2013), and conversely some studies excluded
abstainers (Dawson et al. 2008; Grazioli et al. 2018; Paljarvi et al. 2009; Ruggles et al. 2017; Sullivan
et al. 2011). Paljarvi et al. (2009) reflected that their reasons for abstaining were a probable source
of unmeasured confounding.

November 2018 95



Nearly all studies were classified as having at least some risk of bias, due to the possibility of self-
report bias, the lack of adjustment for all relevant confounding factors, or poor description of the
source populations and subsequent concerns about how generalizable the study population was to
the source population.

Some studies, such as those in people exposed to trauma, were also at risk of recall bias. Some of
the studies recruited participants who had been exposed to trauma, and asked them to recall how
much alcohol they had consumed in the month or year prior to the trauma. It is possible that those
who were more affected by the trauma may differentially recall the volume of alcohol consumption.

As with any systematic review, the integrity of the conclusions are threatened if publication bias is
present (i.e. if the results published differ significantly from those which do not get published).
Statistical methods have been developed to try and determine whether publication bias is likely or
not. However, these methods are only relevant when multiple studies have been able to be meta-
analysed. As the studies in this review were not able to be meta-analysed, standard procedures for
determining publication bias were not able to be used. Trial registers were searched to see if there
were any relevant studies which did not have a corresponding publication, however, no relevant
prospective cohort studies were identified.
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6 Assessment of thguality of evidence using GRADE

GRADE evidence profiles for people of all ages

QuestionWhat is theffect of alcohol on mental health outcomes (across ages)?
Patient or populatioGeneral population (across youth and adults, males and females)
ExposureHeavy drinking/excessive drinking/ drinking to exceed guidelines
Reference groupAbstinence/ nbiazardous

Outcomes | Participants Quality of GRADE | Results Interpretation Importance
Studies evidence
Depression N=22151 Risk of biast Sttt Excessive drinking No reliable evidence of an association Critical
K=3 prospective | Inconsistencyl (exceeding guidelines)| One out of three studies reported a statistically
cohort studies Indirectness: 0 abstinence or drinking| signficiant association between excessive drinki
(Bulloch et al. 20 Imprecisiort within guidelines: an increased risk of depression.
Magnusson Ham | pypjication bias: RRO:S;'S (1.05,5.69),
et al. 2016; Van _ p<0.05,
Gool et al. 2007) E);’rzeere;f?ggsg 0 HR=0.9 (0.7, 1.3)
o 3=0.92p>0.05 (n=193)
Confounding: 0
N=11,523 Risk of biast Sttt Nonrheavy drinkers or | No reliable evidence of an association Critical

K=3prospective
cohort studies
(Cabello et al. 201
Van Gool et al.
2007)

(Sullivan et al. 20]

Inconsistency: 0
Indirectnesst
Imprecisiont
Publication bias:
Doseresponse: 0
Large effect: 0
Confounding: 0

regular (meexcessive)
drinkers vs abstice:

OR=0.93 (0.57, 3.67)
RR=1.15 (0.68, 1.96)

Nonrhazardous drinkers
vs former drinkers:

OR=1.3 (0.86, 1.96)

Norelationship between regular drinking (not at
hazardous levels) and depresSigeérs later was
found. Although these studies were consistent,
conclusion of no harm could not be made due tq
of bias and the indirectness of the e\(igeriear
how the drinking cultures in Ghana, Mexico, Ind
Russia differ from Australia).
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Outcomes | Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
N=27,630 Risk obias-1 Sttt Heavy drinking on a gi} No reliable evidence of an association Critical
K=3 prospective | Inconsistencyl: day and HED vs abstirl Only one out of three studies reported a signific
cohort studies Indirectness: 0 or drinking within relationship between KNEDhofHEDor abstinence)
(Bulloch et al. 20 |mprecisiort guidelines: anda higher Iikelih_ood of depressione_xitencB
Cabello et al. 201| pypjication bias: OR=1.59 (0.67, 3.75) ygars_although point estimates were in the samg
Sullivan etal. 201} oo nce o HR=1.1(0.9, 1.3) direction.
Large effect: 0 HIE_(IjJ/Igdr|nk|ng within
o guidelines:
Confounding: 0 OR=2.14 (1.49, 3.07),
p<0.001
N=37,092 Risk of biast Sttt Occasional or monthly| No reliable evitte of an association Critical
K=3 prospective | Inconsistency drinkers vs never Drinking weekly or monthly (not at hazardous le
cohort studies Indirectness: 0 drinkers: was found to be beneficial in three studies. Occ
(Cougle et al. 201 Imprecisiort RR=1.28 (1.12, 1.45) | drinkers had $ignificantly higher'levels of depreq
Meng 2017a; Mel| pypiication bias: RRs=0.51 (0.44, 0.58)| than never drinkers. No conclusions can therefg
et al. 2017b) 5 > 1.56 (0.61, 0.76) made.
oseresponse: 0 .
Monthly drinkers vs ne
Large effect: 0 or occasional drinkers:
Confounding: 0 HR=0.88 (0.78, 0.995)
Weekly drinker vs
<weekly drinker:
ORs=0.88 (0.83, 0.94)
RRs=0.51 (0.44, 0.58)
1.56 (0.61, 0.76)
Bipolar N=43,093 Risk of biast S$Stt Weekly consumption V| Limited evidence of an association Critical
disorder | K=1 prospective | Inconsistency:A\ less than weekly A single large study reported that those who drg

cohort study
(Cougle et al. 201

Indirectness: 0
Imprecision: 0
Publication bias:

Doseresponse: 0

consumption:

OR=0.79 (0.73, 0.86),
p<0.001

than weekly (or abstained), had higher levels of
bipolar disease than those who drank alcohol of
weekly basis.
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Outcomes | Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
Large effect: O
Confounding: 0
Anxiety N=22,122 Risk of bias:0 |[$ S St Frequency of HED No evidence of an association Critical
K=1 prospective | Inconsistency: N <1/month vs never:| A single large study at low risk of bias found no
cohort study Indirectness: 0 OR4.03 significant differences in likelihood of developing
(Dawson, Li & Grd |mprecision: 0 (0.81, 1.31) by frequency of HED.
2008) Publication bias: 1-3/month vs never:
Doseresponse: 0 OR<.13
Large effect: O (0.85, 1.51)
Confounding: 0 1-2/week vs never:
OR4.09
(0.80, 1.48)
3-4/week vs never:
OR4.43
(0.95, 2.13)
Daily/near daily never;
OR4.31
(0.92, 1.88)
N=43,093 Risk of biast S§Stt Weekly consumption V| Limited evidence of an association Critical
K=1 prospective | Inconsistency: Ni less than weekly A single large study reported that those who drg
cohort study Indirectness: 0 consumption: than weekly (or abstained), had higher levels of
(Cougle et al. 201/ |mprecision: 0 OR=0.88 (0.82, 0.95), | than those who drank alcohol on a weekly basis
Publication bias: p<0.01
Doseresponse: 0
Large effect: O
Confounding: 0
Suicide N=0 No evidence for this outcome Important
K=0
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Outcomes | Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
PTSD N=0
K=0
Alcohol N=0 No evidence for this outcome Important
related K=0
psychoses
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QuestionWhat is theffect of alcohol on mental health outcomes (across ages)?
Patient or populatioffemales, general population (across youth and adults or yoandaldeuiidults)
Exposure5 drinks or over per week, or being monthly or weekly drinker
Reference grougdess than 5 drinks per week, or never drinker

Outcomes | Participants Quality of GRADE | Results Interpretation Importance
Studies evidence
Depressior N=3,085 Risk of bias:0 |$ S §t 05 v.s <5 d|The evidence shows no association Critical.
K=1 prospective | Inconsistey: N/A (010 vs O1]|Asingle study at low risk of bias reported no diff
cohort study Indirectness: 0 day): OR=1.00 (0.75, | in rates of depression between females who drg
(Sui et al. 2009) | imprecision: 0 1.33) or less than 10g of alcohol per day.
Publication bias:
Doseresponse: O
Large effect: 0
Confounding: 0
N=6,980 Risk of biast Sttt Monthly drinker vs < | No reliable evidence of an association Critical
K=2 prospective | Inconsistenc: monthly drinker: HR=0| One out of two studies showed no association b
cohort studies Indirectness: 0 (0.80, 1.05), drinking frequency on the rate of women develo
(Meng 2017a; Me{ Imprecision: 0 Monthly drinker vs nev| depression at a later time point. One study repo
et al. 2017b) Publicati b . drinker: RR=0.75 (0.69 those who drank monthly had less chance of
ublication bias: 0.89) depression, while those drank occasionally had
Doseresponse: § Occasional drinker vs | chance of depression. The risk of bias, and
Large effect: 0 never drinker: RR=1.4¢ inconsistency between results of Meng et al. 20
Confounding: 0 (1.25, 1.77) means thcertainty of evidence is very low.
Depressivg N=382 Risk of biast Sttt Hazardous Limited evidence of an association Important

symptoms

K=1 prospective
cohort study
(Johnson et al. 20

Inconsistency: N
Indirectness: 0
Imprecisiont
Publication bias:
Doseresponse: 0
Large effed:

Confounding: O

alcohol/occasion) vs-n
hazardous drinking or
abstinence:

b=0.18, p<0.05

A single small study reported a positive associa
between hazardous drinking and depressioensyi
after 4 years. The evidence was rated down dug
imprecision and a moderate threat to internal va
the study.
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Outcomes| Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
Suicidal N=62,790 Risk of biast Sttt HED vs no HED and | Limited evidence of an association Important
ideation K=1 crossectional| Inconsistency: N suicidal ideation athe | A single cross sectional study reported that HEL
study Indirectness: 0 same time point: significantly associated with suicidal ideation in
(Glasheen etal. | imprecisiof: OR=1.94 (1.74, 2.16) | unadjusted analyses.
2019) Publication bias:
Doseresponse: 0
Large effect: 0
Confounding: 0
Suicide N=62,790 Risk of biast Sttt HED vs no HED and | Limited evidence of an association Important
attempts | K=1 crossectional| Inconsistency: N suicidal attempt athe | A single cross sectional study reported that won
study Indirectness: 0 same time point: or without MDE) who participated in HED were
(Glasheen et al. | imprecisiof: OR=2.77 (2.1261) twice as likely to_ qttempt suicide compared with
2015) Publication bias: . w_ho_ did nc_>t participate in HE[_). _
' Interaction between M| Limited evidence of an association Important
Doseresponse: 0 and HERnd suicide | In those without MDE, participating in HED sign
Large effect: 0 attempt increased the likelihood of attempted suicide, w
Confounding: O Adjusted Wald those with MDE, HED did not increase the risk.
2=14.58(1
Anxiety N=18,146 for mal¢ Risk of biast Sttt Alcohol quantity per dg No reliable evidence of an association Critical
and females (N nq |nconsistency: N vs abstinence There was inconsistent evidence within alcohol
stated by sex) Indirectness: 0 024 g/day: HR=<1.0 | consumption levels regarding whether higher ar
K=1 prospective Imprecision: 0 >24 g/day: HRs 1.92 alcohol per day were related significantly to anx
cohortstudy | pjication bias: (1.10,3.33) and 1.74 | "
(Flensboryladsen | 1\ response: 0 Drinking above guidelil Limited evidence of an association Critical
et al. 2011) Large effect: O. vs within guidelines: | A single study reported that women who drank 4
Cor?foundiné: 0 HR=2.00 (1.31, 3.04), drinkin_g g_uidelines Iev_&lG@Bg /week) had significg
p<0.05 more likelihood of anxiety than those who drank
guidelines.
PTSD N=0
K=0
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Outcomes| Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence

Alcohol N=0 No evidence for this outcome Important

related K=0

psychoses
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QuestionWhat is theffect of alcohol on mental health outcomes (across ages)?
Patient or populatioMales, general population (across youth and adults)

Exposure5 drinks or oveer week, or being monthly or weekly drinker, unhealthy alcohol use, >9 drinks/week
Reference grougdess than 5 drinks per week, or never drinker

Outcomes | Participants Quality of GRADE | Results Interpretation Importance
Studies evidence
Depressior N=16,994 Risk of biast S$Stt O5 vs <5 d|Noreliable evidence cdigsociation Critical
K=3 prospective | Inconsistency: 0 OR=1.01 (0.87, 1.18) | Three studies provided consistent evidence that
cohort studies Indirectness: 0 >9 vs <9 drinks per we drinking above particular thresholds 5 or_ 9 drln
(Onuameze ot o mprecision: RR=054 079, 1.13) | week o LB score b o no hve & s
2813 gﬂ?g:?_et' Publicaon bias: 0 (Ungialthg il(g;hglbjsg those drinking below the thresBaldgo the risk of
2009) Doseresponse: ( OR=1.09 (95%c| not bias in the studies, the certainty of the evidence
Large effect: 0 :
. stated)
Confounding: 0
N=6,220 Risk of biast Sttt Monthly drinker vs < | Limited evidence of an association Critical
K=2 prospective | Inconsistenc: monthly drinker: HR=0 Two studies were consistent that men who dran
cohort studies Indirectness: 0 (0.64, 0.98) than once per month were less likely to have de
(Meng 2017a; Me| Imprecision: 0 g/lon;:hly drinker vs nev ?etézllg)r\;&a/p, than those who abstained or drank le
L . rinker: RR=0.45 (0.33 .
etal. 2017) Publicaiion bias: 0.62) ( One of these studies also reported that those w
Doseresponse: O Occasional drinker vs | ©ccasionally had significantly more chance of
Large effect: O never drinker: RR=2.6] depression at fohopithan those who abstained.
Confounding: 0 (1.93, 3.56)
Suicidal N=73,710 Risk of biast Sttt HED vs no HED and | Limited evidence of an association Important
ideation K=1 crossectional| Inconsistency: N suicidal ideation athe | A single cross sectional study reported that HEL
study Indirectness: 0 same time point: significantly associated with suicidal ideation in

(Glasheen et al.
2015)

Imprecision: 0

Publication bias:
Doseresponse: 0
Large effect: O
Confounding: O

OR=1.63 (1.4B85)

unadjusted analyses.
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Outcomes| Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
Suicide N=73,710 Risk of biast Sttt HED vs no HED and | No reliable evidence of an association Important
attempts | K=1 crossectional| Inconsistency: N suicide attempts athe | A single cross sectional study reported that in m
study Indirectness: 0 same time point: without MDEere was no significant difference ir
(Glasheen etal. | imprecisiof: OR=2.64 (1.78.95) suic_id_e attempts between HED a#tEibn
2019) Publication bias: . part|0|pants . —
Interaction between M| No reliable evidence of an association Important
Doseresponse: Q and HERnd suicide | There was no interaction between HED and MD
Large effect: 0 attempt likelihood of suicide attempt in males.
Confounding: 0 adj ust &=@0L(W
p=0.989
Anxiety N=18,146 for mal¢ Risk of biast Sttt Drinking above guidelil No reliable evidence of an association Critical
and females (N nq Inconsistency: N vs within guidelines: | A single study reported that men who drank abg
stated by sex) Indirectness: 0 HR=0.79 (0.42, 1.50) | drinking guidelines lev@5@y /week) had no
K=1 prospective Imprecision: 0 diffe_renc:_a in_Iater anxiety levels than those who
cohort study Publiation bias: G within guideline levels.
((alilglr.msz%?iyl)adsen Doseresponse: 0
Large effect: O
Confounding: O
PTSD N=0
K=0
Alcohol N=0 No evidender this outcome Important
related K=0
psychoses
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GRADE evidence profiles for adolescents

QuestionWhat is theffect of alcohol on mental health outcomes in youth?
Patient or populatiokdolescents (males and females combined)
ExposureHED frequency, volume of alcohslimed (quantity x frequency), weekly consumption, heavy/excessive or HED
Reference grouplED frequenayglume of alcohol consumed (quantity x frequency), <weekly consumption, absiresdoai®drioking

Outcomes | Participants Qualityof evidence | GRADE | Results Interpretation Importance
Studies
Depressior N=0 No evidence for this outcome Critical
K=0
Depressivg N=4,841 Risk of biast S$Stt Crosssectional Limited evidenokan association Important
symptoms | K=2 prospectivd Inconsistency: O correlations of alcohol | Two studies reported on an association betwee
cohort studies | |ndirectness: 0 guantitgonsumed and | of alcohol consumed and levels of depressive s
(Hooshmand, | |mpreision: 0 depressive symptoms | at the same time point. The two factors were sig
Willoughby &’ P EI' i ) bias: 0 the same time point: | correlated at ages 14 to 16, but not at age 17.
Good 2012; Du earon Ia.s(') r=0.04 (p>0.05)/40.16
Mason, WA et 4 oserespon.se. (p<0.05)
2008) Large effect: O R=0.11, p<0.01
Confounding: 0
N=4,841 Risk of biast $Stt Correlations of alcohol| Limited evidence of an association Important
K=2 prospectiv¢ Inconsistency: 0 guantitgonsumed and | Two studies reported on an association betwee
cohort studies | |ndirectness: 0 depressive symptoms | of alcohol consumed and levels of depressive s
(Hooshmand, | imprecision: 0 later time point: r=0.07| a year or two later. The larger study reported all
Willoughby &’ P T p<0.05, t6.14, p<0.05.| correlations were digant, while the smaller study
Good 2012: Publication bias: 0 R=0.10, not significant, sShowed an effect in the same direction, but was
Mason. WA et 4 Doseresponse: 0 statistically significant.
2008) ' Large effept: 0
Confounding: O
N=5,768 Risk of biast Sttt Crosssectional data of | Limited evidence of an association Important

K=3 prospectivg
cohort studies
(Hooshmand,

Willoughby &

Inconsistencyt:
Indirectness: 0
Imprecision: 0

correlations of alcohol
frequencgonsumed an
depressive symptoms
same time point0.11,

Three studies reported significansecismal

correlations between alcohol frequency and def
symptoms.Two studies reported significamiocrre
at all age (14 to 17 years), while the third study
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Outcomes| Participants Qualityof evidence | GRADE | Results Interpretation Importance

Studies
Good 2012; Publication bias: 0 p<0.05 to r=0.22, p<0.{ significant correlations at 14 years but correlatig
Mason, Wet al.| Doseresponse: 0 R=0.049, p>0.05 to were not statistically significant at 11 or 16 year
20?8; SChlc’"ngl Large effect: 0 R=0.19, p<0.05

alog et al. Confounding: 0
N=6,388 Risk of biast Sttt Correlations of alcohol| Limited evidence of an association Important
K=4 prospectiv¢ Inconsistency: frequencgonsumed an{ Three out of four studies reporting on the assoc
cohort studies | |ndirectness: 0 depressive symptoms | between frequency of alcohol consumption and
(Hooshmand, | imprecision: 0 later time point: r=0.09| depressive symptoms found significant positive
Willoughby & | puplication bias: 0 0.11 (all p<0.05) correlations.
Good 2012: ) 3=0.05 to 0.22, p<0.0(q

' . | Doseresponse: 0
Mason, WA et g ]
2008: Parrish e Large effept. 0
al. 2016; Schol¢ Confounding: 0
Balog et al. 201
N=544 Risk of bias? Sttt Crosssectional Limited evidence of an association Important
K=2 prospectiv¢ Inconsistency: 0 correlations of alcohol | Two smaditudies reported that ceesgional
cohort studies | |ndirectness: 0 frequency x quandibd | correlations between alcohol frequency x quanti
(Mackie Imprecisiort depressive symptoms | depressive symptoms were significant at ages 1
CastellaneRyan| p,plication bid: the same time point: | and 16.
& Conrod 2011 D . O r=0.14, p<0.05 to 0.20
Mason, W & oserespon.se. p<0.001
Spoth 2011) Large effept. 0 b=0.2,, p<0.05
Confounding: O

N=7,507 Risk of bias2 Sttt Correlations of alcohol| Limited evidenceaafassociation Impotant

(Mackie,

K=3 prospectivg
cohort studies

CastellandRyan
& Conrod 2011]
Mason, W &
Spoth 2011;

Inconsistency: 0
Indirectness: 0
Imprecision: 0
Publication bias: 0
Doseresponse: 0
Large effect: O

frequency x quangnd
depressive symptoms
later time point: r=0.08
r=0.12, p>0.05
b=0.27, p<0.05
rho=0.072, p<0.001

Two out of three studies reported an associatior
between alcohol quantity x frequency and depre
symptoms. The remaining study had results in t
direction, but was too small for the results to be
statistically significant.
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Outcomes| Participants Qualityof evidence | GRADE | Results Interpretation Importance
Studies
Patwaridan et all Confounding: O
2017)
N=10,828 Risk of biast S§Stt HED frequency at age| Limited evidence of an association Important
K=1 prospectiv¢ Inconsistency: N/A and depressive A single large study reported that high levels of
cohort study Indirectness: 0 symptoms at age 21: | baseline was associated with higher levels of de
(Needham 2007 Imprecision: 0 B=10. 20, p < symptoms at baseli_ne, as well as _being associa
AR a faster rate of decline in depressive symptoms
Publication bias: 0 next 6 years.
Doseresponse: O
Large effect: O
Confounding: 0
N=1,312 Risk of biast S$Stt Crosssectional Limited evidence of an association Important.
K=2 prospectiv¢ Inconsistency: 0 correlations ahy Both studies reported positive associations betw
cohort studies | |ndirectness: 0 alcohol consumption a] adolescents (agedi 114 years) drinking any alcoh
(Birkley, Zapols| Imprecision: 0 depressive_ sympt_oms (mpre than a few sips) and depression at the sa
& Smith 2015; | pypiication bias: 0 thg same time point: | point.
McCarty etal. | poceecnonse: 0 phr0.13 (p<0.05) to
2012) : phiF0.21, (p<0.001)
Large effect: O b =165 (p<0.01) to
Confounding: 0 b 8.23 (p<0.01)
N=1,312 Risk of biast Sttt Anyalcohol consumptiq Limited evidence of an association Important.

K=2 prospectivg
cohort studies
(Birkley, Zapols
& Smith 2015;
McCarty et al.
2012)

Inconsistency: 0
Indirectness: 0
Imprecisiont
Publication bias: 0
Doseresponse: O
Large effect: 0
Confounding: O

and depressive
symptoms at later time
point:

phi0.14, p<0.05

b = @ (p>.05) to
h=0.17, p<0.001

Both studies reported positive associations betw
adolescents (agedi 114 years) drinking any alcoh
(more than a few sips) and depression at later ti
points. One study reported that correlations wer
significant for depression at age 12 buutdi was
underpowered.
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Outcomes| Participants Qualityof evidence | GRADE | Results Interpretation Importance
Studies
N=1,102 Risk of biag2 Sttt Weeklalcohol Limited evidee of an association Important
K=1 prospectiv¢ Inconsistency: N/A consumption by age 1] Children who were drinking weekly at age 13, W
cohort study Indirectness: 0 b=0.40 ( 0. |likelytohave depressive symptoms at ades 15
(Skogen et al. | Imprecisiort p<0.05 o I -
2016) Publication bias: 0 < weekly alcohol Only one timmoint showed a significant associati
ublication bias. consumption by age 1{ between occasional drinking and depressive sy
Doseresponse: 0 b = 0( G108, 0.39) There was no asstioia between regular drinking
Large effect: 0 ' ' 77| having depressive symptoms, if the drinking wa
. Late onset (no drinking
Confounding: 0 . ) after age 13.
until age 18):
bel4 10. 12,
N=6,113 Risk obias-1 Sttt HED or drinking to Limited evidence of an association Important
K=4 prospectiv¢ Inconsistency: intoxificaticand Three out of four studies reported significant crg
cohort studies | |ndirectness: 0 depressive symptoms | sectional associations between HED or drinking
(Chan, Kelly & | imprecisiort the same time point | intoxification, and depressive symptoms. The re
Toumbourou | pypiication bias: 0 rho=0.13, p<0.05 to 0.] study was smati may have been underpowered,
2013; Gustafso| iy p<0.001
2012; Mason, V] Boseresf?mfg 0 b = 0 p>D.05,(n=429)
& Spoth 2011; | -arde etect: r=0.141, p<0.01 t0 0.2
Mason, WA et g Confounding: O p<0.05
2008)
N=9,726 Risk of biag2 Sttt HED or drinking to No reliable evidence of an association Important

K=6 prospectivg
cohort studies
(Chan, Kelly &
Toumbourou
2013; Cisler et i
2012; Gustafsol
2012; Mason, V|
& Spoth 2011;
Mason, WA et ¢

2008; Skogen €

Inconsistency
Indirectness: 0
Imprecision: 0
Publication bias: 0
Doseesponse: 0
Large effect: O
Confounding: O

intoxificaticamd
depressive symptoms
1-12 years later
rho=0.08 (p<0.05) to
0.15, p<0.05

b ©.065 (p<0.05) to
0.37, (p<0.05)
r=0.029 (p>0.05) to 0.(
(p<0.05)

The majority of the studies showed a positive
association between HED, and later depressive
symptoms (up to 6 years). However, one study
negative associations, suggesting that HED ma
in fewer depressive symptoms.
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Outcomes| Participants Qualityof evidence | GRADE | Results Interpretation Importance
Studies
al. 2016)
N=1,883 Risk of biast SStt Heavy or harmful drink Limited evidence of an association
K=1prospective| Inconsistency: N/A (not defined) and A single large study reported asgotignal
cohort study Indirectness: 0 depressive symptoms | association between heavy or harmful drinking ¢
(Pesolaetal. | jmprecision: 0 the same time point | depressive syrapts at the same time point.
2015) Publication bias: 0 rh0=0.13, p<0.05
Doseresponse: O
Large effect: 0
Confounding: O
N=2,985 Risk of biag2 Sttt Heavy or harmful drink Limited evidence of an association Important
K=2 prospectiv¢ Inconsistency: 0 (not defined) and Two studs reported significant associations bety
cohort studies | |ndirectness: 0 depressive symptoms | heavy or harmful drinking and depressive syrp
(Pesolaetal. | imprecision: 0 a later time point years later.
2015; Skogen & pypjication bias: 0 rh0=0.33, p<0.001
al. 2016) Doseresponse: 0 =035, p <0D,(
p<0.05
Large effect: O
Confounding: 0
Suicidal N=15,363 Risk of bias2 Sttt HED and suicidal idea{ Limited evidence of an association Important
ideation K=1 cross Inconsistency: N/A at the same time point] One large crasectional study at high risk of bias
sectional study | |ndirectness: 0 B= 0 . 8022, p=p.027 reported that HED and suicidal ideation were
(Gart & Kelly | imprecision: 0 significantly associated. The direction of effect v
2015) Publication bias: 0 determined.

Doseresponse: 0
Large effect: O
Confounding: O
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Outcomes| Participants Qualityof evidence | GRADE | Results Interpretation Importance
Studies
N=6,540 Risk of bias: 0 S$Stt Age at alcohol Limited evidence of an association Important
K=1 cross Inconsistency: N/A consumption initiation:| One large crassctional study with a low risk of b
sectional study | |ndirectness: 0 o012 y e ar s | reported that those who had started drinking alc
(Peltzer & Imprecision: 0 initiators: a pre@een or teen were more likely to have suicic
Pengpid 2015) | pyplication bias: 0 OR=1.95 (1.32, 2.89) | ideation than those who did not consume alcoh
Doseresponse: 0 <12 ygars Vs no
initiators:
Large effect: 0 OR=3.39 (2.44, 4.71)
Confounding: 0
N=1,039 Risk of bias: 0 §Stt Drank alcohol in past | Limited evidence of an association Important
K=1 cross Inconsistency: N/A month vs abstinence: | A single crosctional study reported that those
sectionadtudy | |ndirectness: 0 OR=1.64 (1.04, 2.58), | drank alcohol in the past nvesith more likely to al
(Souza et al. Imprecision: 0 p=0.033 have suicidal_ i(_jeat_ion than those yvho_were abs
2010) Publicatiopias: 0 also have suicidal ideation. The direction of effe
. unknown.
Doseresponse: 0 Drunkenness in past | No reliable evidencarofissociation Important
Large effect: O month vs no A single cros®ctional study reported that those
Confounding: 0 drunkennes®R=14 got drunk in the past month were more likely to
(0.864.36 have suicidal ideation than those who did not, b
adjusted analysis this was not significant.
Suicide N=47,316 Risk of bia2 Sttt HED and suicide atten| Limited evidence of an association Important.
attempt K=2 cross Inconsistency: 0 at the same time point] Two large crasectional studies were consistent
sectional studie| |ndirectness: 0 B= 0. 03, b dreportingthat there were significant associationg
(Gart & Kelly | imprecision: 0 B=0.20 (0.06, 0.34), between HED and attempting suicide.in adolesq
2015; Schilling { pypiication bias: 0 p<0.05 and In further analyses, one of these studies determ
al. 2009) : the association betwe
Doseresponse: 0 suicide attempt was much stronger than for HEL
Large effect: O the motive for drinking was more important than
Confounding: 0 occurrence of HED.
N=6,540 Risk of bias: 0 §Stt Age at alcohol Limited evidence of an association Important.
K=1 cross Inconsistency: N/A consumption initiation:| One large crassctional study with a low risk of b

sectional study

Indirectness: 0

012 year s

reported that those who had started drinking alg
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Outcomes| Participants Qualityof evidence | GRADE | Results Interpretation Importance
Studies
(Peltzer & Imprecision: 0 initiators: a preteen or teen were more likely to attempt su
Pengpid 2015) | publication bias: 0 OR=1.64 (1.16, 2.32) | than those who did not consume alcohol. The d
Doseresponse: 0 '<;t'2t years vs ng of effect is unknown.
initiators:
Large effect: 0 OR=4.55 (3.34, 6.21)
Confounding: O
Anxiety N=2,070 Risk of biast §Stt Drinking at least once | No reliable evidence cdigsociation Critical
K=1 prospectiv¢ Inconsistency: N/A week vs less than wee A single study found no association bigegeency
cohort study Indirectness: 0 OR=1.3 (0.6, 2.8) of getttingweekly drinkind anxiety at a later time
o point.
(Frojd et al. 201 :Drr; E:i‘;;f:b?as_ 0 Drunk at least once a | No _reliable evidence of an ass_oc_iation Critical
) week vs less than wee A single study found no association between fre
Doseresponse: 0 OR=0.8 (0.2, 3.6) of getting drunk and anxiety at a later time point
Large effect: O
Confounding: 0
Anxiety N=620 Risk of bias: 0 §Stt Drinking frequency: No reliable evidence of an association Important
symptoms | K=1 prospectivg |nc0nsistency: N/A 3=0.02, p>0.05 A single study showed that drinking frequency i
cohort study Indirectness: 0 olds did not predict anxiety symptoms at 16 yea|
(Parrish etal. | Imprecisiort
2016) Publication bias: 0
Doseresponse: 0
Large=ffect: O
Confounding: O
N=780 Riskof bias:2 Sttt Drinking quantity x No reliable evidence of an association Important

K=2 prospectivg
cohorstudies
(Mackie,
CastellaosRyan
& Conrod 2011
Pardee, Colder

Bowker 2014)

Inconsistency: 0
Indirectness: 0
Imprecisiont
Publication bias: 0
Doseresponse: 0
Large effect: 0

frequency

There waso significant
directional effects
between & and anxiet
(p>0.39).
B=0.001p>0.05

Two studies were consistent in that quantity x fr
of alcohol consumed was not a significant predi
anxiety symptoms after 6 months to 3 years.
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Outcomes| Participants Qualityof evidence | GRADE | Results Interpretation Importance
Studies
Confounding: O
N=3,614 Risk of biag2 Sttt For PTSD 1 year later;| Limited evidence of an association Important
K=1 prospectiv¢ Inconsistency: N/A Multiple imputations: | HED frequency predicted PTSD diagnosis after
cohort study Indirectness: 0 R=0.02, t=1.0p>0.05 | but not gfter 1. Thi§ study was not_ adjusted for 1
(Cisler et al. Imprecision: 0 For PTSD 2 years late| COmparisons, and is therefore at risk of a type Il
2012) Publication bias: 0 Multiple imputations:
Doseresponse: 0 3=0.14, t=2.20, p<0.05
Large effect: 0
Confounding: O
PTSD N=3,614 Risk of biag2 Sttt For PTSD 1 year later; Limited evidence of an association Important
K=1 prospectiv¢ Inconsistency: N/A Multiple imputations: | HED frequency predicted PTSD diagnosis after
cohort study Indirectness: 0 R=0.02, t=1.0p>0.05 | but not _after 1. Thi_s study was not adjusted for 1
(Cisler et al. Imprecision: 0 For PTSD 2 years late| Comparisons, and is therefore at risk of a type Il
2012) Publication bias: 0 Multiple imputations:
Doseresponse: 0 3=0.14, t=2.20, p<0.04
Large effect: O
Confounding: 0
Alcohol N=0
related K=0
psychoses
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QuestionWhat is theffect ohlcohol on mental health outcomes in youth?
Patient or populatioffemale adolescents
ExposureAlcohol frequency, HED, moderate drinking
Reference groupNever HED, low drinking

Outcomes | Participants Quality of evidenq GRADE | Results Interpretation Importance
Studies
Depressior] N=6,466 Risk of biast S$S$tt HED: Limited evidence of an association Critical
K=1 prospective | Inconsistency: N// Rarely vs never: One large study reported that HED more freque
cohort study Indirectness: 0 OR=1.02 (0.82, 1.27) | ©nce peveek when aged2bwas significantly
(Powers, J et al. | |mprecision: 0 Monthly vs never: associated with having depression between agg
2016) blicati b _ _ ' 27. HED weekly or less was not associated with
Publication bias: ( OR=0.94 (0.75, 1.17) depression.
Doseresponse: 0 Weekly vs never:
Large effect: 0 OR=0.93 (0.76, 1.14)
Confounding: 0 >Weekly vs never:
OR=1.30 (1.04, 1.63)
N=2,414 Risk of biast S$Stt Moderate vs low drinki| Limited evidence of an association Critical
K=1 prospective | Inconsistency: N// OR4.63 (1.04, 2.55), | One study reported that 14 year old girls who dfr
cohort study Indirectnes® p<0.05 moderately or highly (occasionally or weekly) wg
(Edwards etal. | Imprecision: 0 High vs low drinking: significantly more likely to have depr_ession at a
2014) o than those who didnot
Publication bias: ( OR-.93 (1.08, 3.44),
Doseresponse: 0 p<0.05
Large effect: O
Confounding: 0
Depressivg N=661 Risk of biast Sttt Alcohol frequency No reliable evidence of an association. Important
symptoms | K=2 prospective | Inconsistency: 0 Correlation coefficients No significant association was found between fr

cohort studies
(Fleming et al.
2008; Wymbs et
2014)

Indirectness: 0
Imprecisiont
Publication bias: (
Doseresponse: 0
Large effect: O

3=0.10 to 0.23 (not
significant)

of alcohol consumption and depressive symptor
although a consistent trend was identified, and {
studies were small.
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
Confounding: O
N=291 Risk of bias: 0 S8t t Quantity x frequeaey | Limiteckvidence of an association Important
K=1 prospective | Inconstency: N/A depressive symptoms | A single small study reported thaseigsal
cohort study Indirectness: 0 the same time point | associations between quantity x frequency of al
(Danzo, Connell Imprecisioml Correlation coefficientd and concurrent depresswe symptoms were sign
Stormshak 2017) pypjication bias: ( r=0.29 (p<0.05) to 0.3 all ages for female adolescents (12 to 15 years)
Doseresponse: 0 (p<0.05)
Large effect: O
Confounding: O
N=291 Risk of bias: 0 S§Stt Quantity x frequeaey | Limited evidence of an association Important
K=1 prospective | Inconsistency: N// depressive symptoms | A single small study reported on the association
cohort study Indirectness: 0 a 13 years later quantity x frequency and depressive symptoms
(Danzo, Connell | |mprecisiort Correlation coefficientg 3 years. The correlatlon_s were significant at neg
Stormshak 2017) pyplication bias: ( r=0.07 (p>0.05) to 0.3( time points, sugggsthu; in females,__the numt_)er
— o (p<0.05) drinks cpnsumed in a month over agéd pPedict
ponse: depressive symptoms 1 to 3 years later.
Large effect: 0
Confounding: 0
N=15,167 Risk of biast Sttt HED No reliable evidence of an association Important
K=3 prospective | Inconsistencyl: Correlation coefficienty One study reported that HED was associated w
cohort studies Indirectness: 0 B=10.03 (710 faster r_eduction in (_jepressive symptoms,_ while
(Needham 2007;| imprecision: 0 b=0.01 (SE remaining two studies reported no association.
\F/)\ﬁlsk?rlg g:] a||4'a2|02 Publication bias: B=0.03, p<0.001
Py Herring’201flso) Doseresponse: 0
Large effect: O
Confounding: 0
N=3,096 Risk of bias: 0 §558t HED Evidence of an association Important

K=1 prospective

Inconsistency: N/

Timevarying coefficient

A single high quality study reported significant
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
cohort study Indirectness: 0 b~0.4 (0.0, 0.8) to 3.7 | associations between HED and depressive sym
(Schuler, Vasilen Imprecision: 0 (2.1m 5.3) during adolescence (with predictors and outcon
& Lanza 2015) | publication bias: ( continuous furmets of time, i.e. both predictors ar
Doseresponse: 0 outcomes measured at the same multiple time g
Large effect: O
Confounding: O
Suicidal N=35,001 Risk of bias: 0 S$S$tt Age at alcohol Limited evidence of an association Important
ideation K=2 crossectiong Inconsistency: 0 consumption initiation:| Two crossectional studies reported consistent
studies Indirectness: 0 O 1 13years vs nen | evidence that girls who start consuming alcohol
(Kim & Kim 2010 |mprecision: 0 initiators: age 1_2 or 13 have a higher risk of havi_ng _suicid
Peltzer & Pengpi| pyplicatiopias: 0 ORs=1.21 (1.12, 1.30)| ideation than thos_e vyho do not start drinking alg
2015) ’ and 2.12 (1.34, 3.34) Thpsewho start drinking as a teen also have a h
Doseresponse: 0 <12or 13jearsvsnen | | S k than those who d
Large effect: 0 initiators:
Confounding: O ORs=1.34 (1.33, 1.59)
and (3.12 (1.9690)
Suicide N=35,001 Risk of bias: 0 S8t t Age at alcohol Limited evidence of an association Important
attempts | K=2 crossectiong Inconsistency: 0 consumption initiation:| Two crossectional studies reported consistent
studies Indirectness: 0 O 1a 13years vs nen | evidence that girls who start consuming alcohol
(Kim & Kim 2010| |mprecision: 0 initiators: age 12 or 13 or asa teen hav_e a higher risk of
Peltzer & Pengpi| pyplicationds: 0 ORs=1.23 (1.05, 14attempting suicide th
2015) . and 2.31 (1.51, 3.52) | an adolecén
Doseresponse: 0 <12or 13/ears vs nen
Large effect: 0 initiators:
Confounding: 0 ORs=1.61 (1.37, 1.89)
and 5.76 (3.84, 8.64)
Anxiety N=2,414 Risk of biast §Stt Moderate vs low drinki| No reliable evidence of an association. Critical

K=1 prospective
cohort study
(Edwards et al.
2014)

Inconsistency: N/
Indirectnes$®
Imprecision: 0

ORA4.25 (0.88, 1.77)
High vs low drinking:

OR4.78 (1.13, 2.81),
p<0.05

One study reported that teenage girls who dran
were more likely to have anxiety after 2 years th
who did not drink. However, after adjustments f
housing tenure and conduct problems, this was
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
Publication bias: ( longer significant.
Doseresponse: 0
Large effect: O
Confounding: O
PTSD N=0
K=0
Alcohol N=0
related K=0
psychoses
QuestionWhat is theffect of alcohol on mental health outcomes in youth?
Patient or populatioMale adolescents
ExposureAlcohol frequency, moderate or high consumption, quantity, frequerficqurretjtidkD
Reference groug_ow alcohol consumptionHiD
Outcomes | Participants Quality of evidenq GRADE | Results Interpretation Importance
Studies
Depressiorl N=1,878 Risk of biast §Stt Moderate vs low alcoh| Limited evidence of an association Critical
K=1 prospective | Inconsistency: N// consumptioB:25 (1.09,| One study showed that moderate alcohol consu
cohort study Indirectnes® 4.66), p<0.05 (occasional use) and high levels of consumptior
(Edwards et al. Imprecision: 0 High vs IO.W alcohol use) in 14_year (_)Id males, significantly predicteqd
2014) Publication bias: ¢ consumptioB:54 (1.06,| @ depressive episode by age 16.
6.10), p<0.05
Doseresponse: 0
Large effect: O
Confounding: O
Depressivg N=745 Risk of biast Sttt Alcohol frequeramyd No reliable evidence of an association Important

symptoms

K=2 prospective
cohorstudies
(Fleming et al.

Inconsistency: 0
Indirectness: 0
Imprecisionl

depressive symptoms
the same time point

Correlation coefficients

Two small studies reported-sexd®nal associatio
between frequency of alcohol consumption and
depressive symptoms. One study reported no s

association at any agel@@d §ears), while the seco
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
2008; Wymbs et | Publication bias: ( 3=0.05 (p>0.05) to study reported no association datadet a significg
2014) Doseresponse: 0 3=0.16 (p<0.05) association at age 15.
Large effect: O
Confounding: O
N=745 Risk of biast Sttt Alcohol frequerayd No reliable evidence of an association Important
K=2 prospective | Inconsistency: 0 depressive symptoms | Two small studies reported no significant assoc
cohort studies Indirectness: 0 later time points was found between frequehalcohol consumptior
(Fleming etal. | imprecisiort Correlation coefficienty and depressive symptoms.
2008; Wymbs et Publication bias: 3=0.02 t0 0.13
2014) Doseresponse: 0
Larg effect: O
Confounding: 0
N=302 Risk of bias: 0 S8t t Quantity x frequeaey | No reliable evidence of an association Important
K=1 prospective | Inconsistency: N// depessive symptoms g A single small study reported on the association
cohort study Indirectness: 0 the same time point | quantity x frequency and concurrent levels of de
(Danzo, Connell | |mprecisiort Correlation coefficienty Symptom adolescent males. The association W
Stormshak 2017) pypjication bias: ( r=0.09 (p>0.05) to 0.24 significant at age 14, but not at ages 12, 13 or 1
Doseresponse: 0 (p<0.05)
Large effect: O
Confounding: O
N=302 Risk of bias: 0 §Stt Quantity x frequeary | No reliable evidencarmfissociation Important

K=1 prospective
cohort study

(Danzo, Connell |
Stormshak 2017)

Inconsistency: N/
Indirectness: 0
Imprecisiont
Publication bias: (
Doseresponse: 0
Large effect: O
Confounding: O

depressive symptoms
1to 3 years later

Correlation coefficientg
r=0.00 (p>0.05) to 0.17
(p<0.05)

A single small study reported on the association
quantity x frequency and depressive symptoms
and 2 years. Only 1/6 correlations was significa
suggesting that overall, the number of drinks co
in the past month does reatigirdepressive
symptoms.

November 2018

118



Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
N=12,519 Risk of biast SsStt HED No reliable evidence of an association Important
K=3 prospective | Inconsistency: 0 Correlation coefficienty Three studies were consistent that there was ng
cohort studies Indirectness: 0 B=10.03 (710 significant association between between HED in
(Needham 2007; |mprecision: 0 b=70.01 (S adolesicents, and levels of depressive sympiom
\F/’\ﬁlsk?r'g e a;;g; Publication bias: B=T 0(0.035 p<0.05 | JE&'S ‘ater
& Herring 2016) Doseresponse: 0
Large effect: 0
Confounding: 0
N=2974 Risk of bias: 0 §§§8t HED Evidence of an association Inportant
K=1 prospective | Inconsistency: N// Agerelated coefficientd A single large good quality study reported signif
cohort study Indirectness: 0 B=0.0-0.3, 0.3) to 2.1 associations between HED_ an_o! depressive; sym
(Schuler, Vasilen imprecision: 0 (1.7, 4.4) ages 12 and 17 years, busigmificant association
& Lanza 2015) | pyplication bias: ( at ages .18.5 and 31 years. The associations we
: smaller in males than female adolescents.
Doseresponse: 0
Large effect: O
Confounding: O
Suicidal N=35,263 Risk of bias: 0 S$Stt Age at alcohol Limited evidence of an association Important
ideation K=2 crossectiong Inconsistency: 0 consumption initiation:| Two crossectional studies reported consistent
studies Indirectness: 0 O 1 13years vs nen | evidence that boys who start consuming alcoho
(Kim & Kim 2010| |mprecision: 0 initiators: age 12 or 13 have a higher risk of havipg _suicid
Peltzer & Pengpi| pyplicatiopias: 0 ORs= OR=1.11 (1.01, | ideation than thos_e v_vho do not start drinking alg
2015) ’ 1.22) and 1.88 (1.14, Thpsewho start drinking as a teen also have a h
Doseresponse: 0 3.10) risk than those who d
Large effect: 0 <12or 13years vs nen
Confounding: 0 initiators:
ORs=1.28 (1.16, 1.41)
and3.37 (2.165.27)
Suicide N=35,263 Risk of bias: 0 SStt Age at alcohol No reliable evidence of an association Important
attempts | K=2 crossectiong Inconsistency: 0 consumption initiation:| Two crossectional studies reported consistent

O 1 13years vs nen

evidence that boys who start consuming alcoho
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
studies Indirectness: 0 initiators: teen are not at an increased risk of suicide atter
(Kim & Kim 2010, Imprecisio ORs=1.06 (0.89, 1.27)| compared to those who have not started drinkin
Peltzer & Pengpi| publication bias: n=13,595 and 1.19 (0.
2015) Doseresponse: 0 1.85) _ _ _
Large effect: 0 Age at alc_o_hgl_ _ Limited ewde_nce of an association _
Confounding: 0 consumptidnitiation: | Two crossectional studies reported consistent
<12or 13years vs nen | evidence that boys who start consuming alcoho
initiators: age 12 or 13 have a highkof attempting suicide
ORs=1.27(1.06,1.52)|t han t hose who donot
and 3.94 (2.46, 6.32)
Anxiety N=1,878 Risk of biast §Stt Moderate vs low drinki| The evidence shows no association Critical
K=1 prospective | Inconsistency: N// OR=1.13 (0.65, 1.95) | No association was found between occasional ¢
cohort study Indirectnes® High vs low drinking: | drinking and anxiety after 2 years.
(Edwards et al. | Imprecision: 0 OR=1.20 (0.55, 2.62)
2014) Publication bias: (
Doseresponse: 0
Large effect: O
Confounding: 0
Anxiety N=503 Risk ofilas: 0 §Stt Alcohol frequency: Limited evidence of an association Important
symptoms | K=1 prospective | Inconsistency: N/4 C=10. 000 0 2| Asingle study reported significant associations

cohort study
(Cerda et al. 201,

Indirectness: 0
Imprecisiont
Publication bias: (
Doseresponse: 0
Large effect: 0
Confounding: O

10.003, 0.003)
Alcohol quantity:

age 134.C=1 0. 3
(95%CI 10.
p<0.05

age 1816:C =1 0. 2
(95%CI 10.
age 1719:C=1 0. 2
(95%CI 10.
p<0.05

the volume of alcohol consumed per drinking og
and the level of anx@tynptoms reported 13 yeary
later.
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Quiality of evidenc

GRADE

Results

Interpretation

Importance

PTSD

N=0

Alcohol
related
psychoses
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GRADE evidence profiles for young adults

QuestionWhat is theffect of alcohol on mental health outcomes in youth?
Patient or populatioiY:-oungdults (males and females combined)

ExposureAny alcohol consumption, metikmrinking, highk drinking, HED/heavy drinking, alcohol quantity, frequent HED
Reference grouNo alcohol consumptiomrisk drinking, occasional HED

Outcomes | Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
Depressivg N=429 Risk of bias2 Sttt Crosssectional No reliable evidence of an association Critical
symptoms | K=1 prospective | Inconsistency:AN/ correlation between The single small study in young adults assessin
cohort study Indirectness: 0 consumptiaquantitand | between alcohol consumption quantity or freque
(Mason, WA et a imprecision: 0 depressed mood at ag concurrent diagnosi§ o_Iiagntbsiepress_ion reporte
2008) Publication bias: ( 18: no significant association betwgen either quanti
’ b=0.10 frequency of alcohol consumption a.
Doseresponse: 0 .
Crosssectional
Large effect: 0 correlation between
Confounding: 0 consumptidrequency
and depressed mood ¢
age 18:
b=0.07
Depressivg N=429 Risk of bias2 Sttt Alcohol consumption | No reliable evidence of an association Important
symptoms | K=1 prospective | Inconsistency:AN/ guantity: A single study reported that there was no signifi
cohort study Indirectness: 0 b=0.06 association between quantity of alcohol at age 1
(Mason, WA et a imprecision: 0 Alcohol consumption d_epre_ssed mood at age 22 as a continuous vari
2008) Publication bias: ¢ frequency: Likewise, there was no association between fre
' of alcohol consumption at age 18 andsddpnemd
Doseresponse: 0 at age 22 as a continuous variable.
Large effect: O
Confounding: O
N=522 Risk of bias: 0 §Stt Alcohofjuantity x No reliable evidence of an association Important
K=1 prospective | Inconsistency: N// frequency One small study found no association between
cohort study Indirectness: 0 b=0.001 alcohol consumed (quantity x frequency) and de

(Armeli, Sullivan

symptoms.
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
Tennen 2015) Imprecisiont
Publication bias: (
Doseresponse: 0
Large effect: O
Confounding: 0
N=4,809 Risk of biast S§Stt Frequency of H&EBd No reliable evidence of an association Important
K=3 prospective | Inconsistency: 0 depressive symptoms | Three studies were consistent that there was ng
cohort studies Indirectness: 0 the same time point | significant cresectional association between HE|
(Gustafson 2012| |mprecision: 0 Correlations: depressive symptoms in young adults.
Mason, WA et al| Publication bias: ( r=0.004 to 0.01
%?glg;glaseckl, Doseresponse: 0 b=0.009 to 0.05
Mermelstein 201] Large effect: 0
Confounding: 0
N=4,809 Risk of biast S8t t Frequency of HED No reliable evidence of an association Important
K=3 prospective | Inconsistency: 0 Correlations: One out of three studegmrted a statistically
cohort studies Indiectness: 0 r=-0.045 (p<0.05) to significant negative associat-ion between HED a|
(Gustafson 2012| |mprecision: 0 r=0.01 (p>0.05) reduced number of depressive symptoms.
Mason, WA et ali pypiication bias: ( b=0.026 to 0.05
'zl'cr)(glg; ; lasecki, Doseresponse: 0
Mermelstein 201| Large effect: 0
Confounding: O
N=7,386 Risk of biast S$Stt Frequent HED vs Limiteavidence of an association Important

K=1 prospective
cohort study
(Sloan, Grossm
& Platt 2011)

Inconsistency: N/
Indirectness: 0
Imprecision: 0
Publication bias: (
Doseresponse: 0
Large effect: O

occasional HED

Difference in propensit]
scores: 3.05%Cl 0.41,

7.))

A single study reported that frequent HED drink
higher depressive symptoms than occasional H
drinkers.
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
Confounding: O
Suicide N=0
attempts | K=0
Anxiety N=0 Critical
K=0
PTSD N=904 Risk of bias2 Sttt ORs for transitioning t¢ Noreliable evidence of an association Important
K=1 prospective | Inconsistency: N// PTSD or more severe | There was a similar likelihood of that any alcohg
cohort study Indirectness: 0 PTSD with alcohol vs | consumption was associated with PTSD or worg
(Read et al. 2016 |mprecisior2 alcohol: PTSD. as ther_e was of alcohol_consumption_ bein
. . 0.76i 1.35 associated with no longer having PTSD or imprg
Pubication bias: 0 ORs f o PTSD
Doseresponse: 0 s for transitioning tq
. no PTSD or less sever
Large effect: 0 PTSD with alcohol vs T
Confounding: 0 alcohol:
0.821 1.34
Alcohol N=0
related K=0
psychoses
QuestionWhat is theffect of alcohol on mental health outcomes in youth?
Patient or populatioiY'oung adults (females)
ExposureAny alcohol consumption, metikmrinking, highk drinking, HED/heavy drinking, alcohol quantity, frequent HED
Reference grouNo alcohol consumptiomrisk drinking, occasional HED
Outcomes | Participants Quiality of evidend GRADE | Results Interpretation Importance
Studies
Depressiorl N=1,196 Risk of bias: 0 SStt Alcohol quantapnd No reliable evidence of an association Critical

K=1 prospective
cohort study
(Zhang «dl. 2018)

Inconsistency: N/
Indirectness: 0

Imprecisiont

depression 17 months
later:

Medium  risk (20

A single large study reported that the average g
which young adult women drank per day did nol
the likelihood @#veloping depression 17 months
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
Publication bias: ( g/day) vs low risk (4 However, the large confidence intervals sugges
Doseresponse: 0 g/day): study may have been underpowered for this out
Large effect: O OR=1.50 (0.56, 4.05)
Confounding: 0 High risk (>40 g/day)
low risk (<20 g/day):
OR=1.73 (0.37, 8.18)
Depressivg N=249 Risk of biast Sttt Drinking frequeranyd No reliable evidence of an association Important
symptoms | K=1 prospective | Inconsistency: N// depressive symptoms | A single small study reported no significant assq
cohort study Indirectness: 0 the same time: between drinking frequency andsegsnal levels
ymbsetal. | imprecison T I ok e e
2014) Publication bias: ( '
Doseresponse: 0
Large effect: 0
Confounding: 0
N=200 Risk of bias2 Sttt HEDand depressive No reliablevidence of an association Important
K=1 prospective | Inconsistency: N// symptoms at2lweeks | A single small study found no significant associg
cohort study Indirectness: 0 later: between HED and depressives symptoms a shq
(Mushquash et a Imprecisiort b=0.02 to |later
2013) Publication bias: (
Doseresponse: 0
Large effect: O
Confounding: O
Suicide N=0
attempts | k=0
Anxiety N=0 Critical
K=0
PTSD N=0
K=0
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
Alcohol N=0
related K=0
psychoses
QuestionWhat is theffect of alcohol on mental health outcomes in youth?
Patient or populatioiY'oung adults (males)
ExposureAny alcohol consumption, medikmirinking, highk drinking, HED/heavy drinking, alcohol quantity, frequent HED
Reference grouNo alcohol consumptiomrisk drinking, occasional HED
Outcomes | Participants Quality of evidenq GRADE | Results Interpretation Importance
Studies
Depressivg N=272 Risk of biast S8t t Alcohdirequencgt the | No reliable evidence of an association Important
symptoms | K=1 prospective | Inconsistency: N/4 same time point A single small study reported no association bet
cohort study Indirectness: 0 b =017, p>0.05 frequency of alcohol consumption in young adul
(Wymbs et al. Imprecision: 0 and depressive symptoms at the same time poi
2014) Publication bias: (
Doseresponse: 0
Large effect: O
Confounding: O
N=4,617 Risk of biast §Stt Alcohofjuantity x Limited evidence of an association Important

K=1prospective
cohort study
(Grazioli et al.
2018)

Inconsistency: N/
Indirectness: 0
Imprecision: 0
Publication bias: (
Doseresponse: 0
Large effect: O

Confounding: O

frequencftotal drinks p
weekpnd depressive
symptoms at the same
time

rho=0.06 and 0.08 (bo
p<0.001)

A single large study in males, reported that alco
quantity x frequency (total drinks consumed per
was significantly positively correlateepriébsive
symptoms at the same time point (unadjusted).
direction of effect is unknown.
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
N=4,617 Risk of biast SStt Alcohafjuantity x Limited evidence of an association Important
K=1 prospective | Inconsistency: N// frequencftotal drinks p{ A single large study in males, reported that amag
cohort study Indirectness: 0 weekpnd depressive | alcohol consumed per week was associated wit
(Grazioli et al. Imprecision: 0 symptoms 15 months deprgss_ive symptom_s after _a_djusting fo_r covar_ia
2018) Publication bias: ( later: as drinking to cope (|.e..po_s,|t|ve effect is for drin
= rho=0.03, p<0.05 pleasure, rather than drinkitmal).
Doseresponse: 0 b =010 0.15
Large effect: 0 70.05]
Confounding: 0
N=4,617 Risk of biast S8t t HEDand depressive | Limited evidence of an association Important
K=1 prospective | Inconsistency: N// symptoms at the same A single large study in males, reported that HEL
cohort study Indirectness: 0 time associated with the concurrent level of depressi
(Grazio” et al. Imprecision: 0 rho=0.04 to O.(Hoth symptoms (unadjusted).
2018) Publication bias: ( p<0.05)
Doseresponse: 0
Large effect: O
Confounding: O
N=4,617 Risk of biast S$Stt HEDand depressive No reliablevidence of an association. Importan
K=1 prospective | Inconsistency: N// symptoms 15 months | A single large study in males, reported that freq
cohort study Indirectness: 0 later: HED was not correlated with depressive symptg
(Grazioli et al. Imprecision: 0 rho=0.03, p>0.05 months I_ater in unadjusted analy_ses. Signific_ant
2018) Publication bias: ( b =01144 (0.224:0.065) gizce)f:latlons were found after adjusted for drink
Doseresponse: 0
Large effect: 0
Confounding: 0
Suicide N=4,617 Risk of biast §Stt Direct effect: alcohol o| No reliable evidence of an association Important
attempts | K=1 prospective | Inconsistency: N// suicide Alcohol use (total drinks per week or HED) was

cohort study

(Grazioli et al.
2018)

Indirectness: 0
Imprecision: 0

Total drinks /week
b =010B (10289 0260

HEDb 6119310408

directly associated with suicide attempts. Indireq
were found through the effect of alcohol on basg
depressiveymptoms.
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
Publication bias: ( 0665
Doseresponse: 0
Large effect: O
Confounding: O
Anxiety N=0 Critical
K=0
PTSD N=0
K=0
Alcohol N=0
related K=0
psychoses
Evidence statements:
No reliable evidence of an association between alcohol consumption and mental health outcomes was identified in young adults (GRADES t t t to

§58t ).

Limited evidence suggests that frequent HED in young adults may be associated with a higher risk of depressive symptoms than occasional HED (k=1; GRADE

SStt)
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GRADE evidence profiles for adults

QuestionWhat is theffecbfalcohol consumption on mental health outcomes?

Patient or populatiokdults general population

ExposureWeekly alcohol consumption, alcohol in toxicology, low consumption, hazardous or harmful consumption, HED
Reference grouNot stated (assumed abstinence or consumption less than weekly), abstainers

Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importance
s Studies
Depressior N=7,478 | Risk of biast S$S$tt Abstainergs drinking | No reliable evidence of an association Critical
K=1 Inconsistency: N/A wi t hi n gui |Asingle study reported no difference in rate of
prospectiv{ |ndirectness: 0 f or men; O] depression over a 28 year period in those who (¢
cohort stuc Imprecision: 0 per week): within guio_leli_nes and e_ither abstainers or those
(Bell & Publication bias: 0 HR=1.02 (0.89, 1.16) exceed drinking guidelines.
Britton .
2015) B;;ze;f?;);.sg ! Exceeding guidelines
Confoundi 3 0 within guidelines:
ontounding: HR=0.86 (0.53, 1.39)
N=7,478 | Risk of biast §Stt HED vs neHED No reliable evidence of an association Critical
K=1 Inconsistency: N/A drinkers A single study reported no difference in rate of
prospectiv( |ndirectness: 0 HR=1.0 (0.91, 1.15) depress_ion oveRa@ year period bet\_/veen those w
cohort stuc Imprecision: 0 drank without HED, vs either abstinence or HEL[
(Bell & | pyplication bias: 0 Abstinent vs nbtED
g(r)litg)n Doseresponse: 1 drinkers:
Large effect: 0 HR=1.23 (0.98, 1.53)
Confounding: 0
N=7,478 | Risk of biast §Stt Hazardoudrinkers Limited evidence of an association Critical
K=1 Inconsistency: N/A (>40g/session) vs nhon| A single study reported a statistically significant
prospectiv{ |ndirectness: 0 hazardous drinkers: | difference in the rate of depression over 28 yea
cohort stuq Imprecision: 0 HR=0.81 (0.49, 0.86) | that those who participated in hazard_ous drinkin
(Bell & Publication 'bias_ 0 baseline had a lower rate of depression than no|
Britton ) hazardous drinkers.

Doseresponse: 1
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Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importance

s Studies
2015) Large effect: O

Confounding: O
N=7,478 | Risk of biast §Stt Abstainers and daily | Limitegvidence of an association Critical
K=1 Inconsistency: N/A drinkers vs weekly One study reported that daily drinkers had a hig
prospectiv{ |ndirectness: 0 drinkers of depression over a 28 year period than weekly
cohort stuc Imprecision: 0 HR=.24(099,1.5pand d_rinkerg. there was a f[rend for abstainerg having
(Bell & Publication bias: 0 1.17(1.05,1.32 p=0.01 | higher risk of dgpressmn_than weekly drln_kers
Britton ) Monthly and occasions There was no differenchéodds of depressmr_]
2015) Doseresponse: 1 drinkers vs weekly between weekly, monthly and occasional. drinke

Large effect: 0 drinkers

Confounding: 0 HR=.07(0.92,1.25and

097(0.83,1.16

N=13,619 | Risk of biast S$Stt Low onsumption vs Limited evidence of an association. Critical
K=1 Inconsistency: N/A abstainers: A single large study reported that those who drg
prospectiv{ |ndirectness: 0 HRs=0.65 (0.49, 0.86)| levels of alcohol (<30g/day) haddepession rate
cohort stud Imprecision: 0 0.94 (0.75, 1.19) than those who were abstinent.
(Gea etal| pypjication bias: 0
2012) Doseresponse: 0

Large effect: 0

Confounding: 0
N=13,619 | Risk of biast §Stt Hazardous or harmful | No reliable evidence of an association Critical
K=1 Inconsistency: N/A consumption vs Onestudg provided evidence thatderate to high
prospectiv{ Indirectness: 0 abstainers: levels of alcoh(ell5g/dayyas not significant
cohort stuc Imprecision: 0 HR=0.73 (0.50, 1.06) | associated witheodds of depression.
(Gea etal| pypjication bias: 0
2012)

Doseresponse: 0
Large effect: O
Confounding: O
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Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importance
s Studies
Depressive N=15,926 | Risk of biast S$S$tt Low onsumption vs Limitedddence of an association Important
symptoms | K=1 Inconsistency: N/A abstainers: Onestudy reported that anythingl@geof alcohol
prospectiv( |ndirectness: 0 ORs=1.02 (0.89, 1.04)| pe day for women, or d\ig for men, was
cohort stud Imprecision: 0 1.16 (1,04, 1.30) associated with an increased risk of depressi
(Paljarvi et pplication bias: 0 Hazardous or harmful | Symptoms
al. 2009) Doseresponse: 1 but nof ;ggts;nmeﬁg?n Vs
rated up due to risk of b '
in the study ORs=1.43 (1.28, 1.60)
Large effect: O
Confounding: O
Incident N=34,653 | Risk of biast S$Stt Weekly alcohol vs Limited evidence of an association Important
bipolar K=1 Inconsistency: N/A abstinence or <weekly| One study (with no adjustments for multiple
disorder | prospectiv{ |ndirectness: 0 alcohol: comparisons) found that weekly alcotalsuse
cohort stud Imprecision: 0 OR=0.79 (0.73, 0.86), | associated with a reduced risk of being diagnos
(Cougle et| pplication ioias 0 p<0.001 an incident bipolar disorder.
al. 2015) Doseresponse: 0
Large effect: O
Confounding: 0
Suicide N=346 Risk of biast Sttt OR of dying by suicide| No evidence of an association Impownt
K=1 case | Incosistency: N/A rather than motor vehiq¢ There was no significant difference in the propo
control Indirectnesst accident if blood people dying byic@de or motor vehicle, based on
study Imorecision: 0 toxicology showed whether they had alcohol in their blood stream ¢
(Conner et g o alcohol alone or in People who had alcohol and drugs in their bloog
al. 2017) Publication bias: 0 combination with otherl were more likely to die by suicide than motor ve

Doseresponse: 0
Large effect: O
Confounding: O

drug:

Alcohol alone vs neithg
OR4.22 (0.74, 2.00)
Alcohol plus drug vs
neither: OR=33 (1.70,
11.03)p<0.05

accident than if they had neither in their blood.
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Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importance
s Studies
Drug alone vs neither:
OR4.03 (0.37, 2.88)
Suicidality | N=3,813 | Risk of bias: 0 S8t t Quantity aficohol per | No reliable evidence of an association Important
(ideation ol K=1 cross| Inconsistency: N/A day: A single crosectional study reported that amour|
attempt) | sectional | |ndirectness: 0 <48 g for men and 24.] alcohol consumed per day (light to moddratery)
study Imprecision: 0 for women per day, vs| was not associated with s_uicidality rate, after
(Herberma pyplication bias: 0 drinking more than the adlustments for confounding factors such as mqg
Mash etal| s response: 0 amounts: drinking.
2016) OR=1.04 (0.67, 1.65)
Large effect: O
Confounding: 0
Anxiety N=34,653 | Risk of biast S§Stt Weekly consumption v Evidence of an association Critical
K=1 Inconsistency: N/A less than weekly A large study from U.S. found that adults who ¢
prospectiv( |Indirectness: 0 consumption: alcohol at least weekly, have less chance of de
cohort stuc Imprecision: 0 OR=0.88 (0.82, 0.95), | depressioafter :3_/ears, than those who drink less
(Cougle & pypjication bias: 0 p<0.01 weekly or abstain.
al. 2015) Doseresponse: 0
Large effect: 0
Confounding: 0
PTSD N=0
K=0
Alcohol N=0
related K=0
psychoses

QuestionWhat is theffecbfalcohol consumption on mental health outcomes?
Patient or populatioskdult females
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ExposureDrinks per day, AUDIT score percentile, frequency of drinking
Reference groupAbstinence

Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importance
s Studies
Depressiorf N=7082 | Risk of biast S8t t Low consumption vs | Noreliable evidence of an association Critical
K=1 Inconsistency: N/A abstainer: HR=0.62 (0| There was a (predominanthgigaificant) trend
prospectiv{ |ndirectness: 0 0.88) to 0.97 (0.75, 1.2 supporting low levels of consumption (either in
cohort stug Imprecision: 0 ORs®9.4 (0.1, 1.100.6 drinks/da_y or on AUDIT score percentile) compa
(Gea etal.| pypjiation bias: 0 (04,1.2) total abstinence. . .
2012) Dosaresponse: 0 High consumption vs There was no significant difference in toé tuadsg
P : abstainer: depression at folowin abstainers or high consur
éirr?filf:;ﬁ;-oo HR=1.06 (0.43, 2.63) | °f alcohol
' OR=3.3(0.7, 14.8)
N=3,353 | Risk of biast S8t t Low frequency (no rec{ No reliable evidence of an association Critical
K=1 Inconsistency: N/A or X4 times in 2 weeks| Neither low frequency drinking nor high frequen
prospectivi Indirectness: 0 drinkag vs abstainer: | drinking was associated with deprdgsiars later.
cohort stuq |mprecisi0n: 0 OR417(061 224 to
(Augestad| publication bias: 0 1.180.612.23
Slettemoel poseresponse: 0 High frequ
& Flanders times/2 weeks) vs
2008) Large effgct: 0 abstainer:
Confounding: O OR#9.72(0.153.47
Depressive N=306 Risk of bias2 Sttt Mean no. of drinks No reliable evidence of an association Important
symptoms | K=1 Inconsistency: N/A consumed: A single study found no association between nu
prospectiv( |ndirectness: 0 b=0. 05, p =|drinks consumed and level of depressive sympt
cohort stuc Imprecision: 0 years later.
(Otten, va | pypjication bias: 0
geéfg\('jéu“ Doseresponse: 0
2018) Large effect: O

Confounding: O
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Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importance
s Studies

Suicide N=0 Important
K=0

Anxiety N=approx.| Risk of biast Sttt >14 drinks/week vs <1| No reliable evidence ddissociation Critical
9455 Inconsistencyl: drinks/week: HR=2.00| One out of two studies reported a significant as
K=2 Indirectness: 0 (1.31, 3.04 between alcohol consumption and a higher risk
prospectivi |mprecision: 0 >14 drinks/week vs | developing anxiety. The other small study repor
coho_rt Publication bias: 0 abstainer: HR=1.9210,| association.
studies . 3.33
(Flensborg Doseresponse: 0 No significant relationg
Madsen ef barge effect: 0 between hazardous
al. 2011; | Confounding: 0 drinking (wave 1) and
Johnson €] anxiety (wave 2).
al. 2013)

PTSD N=0
K=0

Alcohol N=0 Important

related K=0

psychoses

QuestionWhat is theffecbfalcohol consumption on mental health outcomes?

Patient or populatioskdult males

ExposureDrinks per day, AUDIT score percentile, frequency of drinking

Reference groupAbstinence

Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importance
s Studies

Depressior N=6,537 | Risk of biast S$Stt Low consumption vs | No reliable evidence of an association Critical
K=1 Inconsistency: N/A abstainer: HR=0.64 (0| No significant associations werelfetmekn alcohg
prospectiv{ |ndirectness: 0 1.07) to 0.82 (0.50, 1.3 consumption levels and the risk of depression &

cohort stuq

Imprecision: 0

High consumption vs

up.
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Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importance
s Studies
(Gea et al.| Publication bias: 0 abstainer:
2012) Doseresponse: 0 HR=0.76 (0.40, 1.47)
Large effect: O
Confounding: 0
N=3,308 | Risk of biast S§Stt Low frequency (no rec| No reliable evidence of an association Critical
K=1 Inconsistency: N/A or 14 times in 2 weeks| Neither low frequency drinking nor high frequen
prospectiv( Indirectness: 0 drinkag vs abstainer: | drinking was associateddejinessionykars later.
cohort stud |mprecision: 0 855:?66325301'3291'2M0
(Augestad| publication bias: 0 H.i g.h 'f ‘e qu
Slettemoel :
& Flanders Doseresponse: 0 times/2 weeks) vs
2008) Large effect: 0 abstainer: OR47(0.16
Confounding: 0 1.39
Depressive N=288 Risk of bias2 Sttt Mean no. of drinks A single study found no association between nu Important
symptoms | K=1 Inconsistency: N/A consumed: drinks consumed and level of depressive sympt
prospectivi |ndirectness: 0 b=0.01, p-=|yearslatr
cohort stud |mprecision: 0
éOtt(;n, ‘13 Publication bias: 0
er Zwaluy ,
& Engels Doserespon.se. 0
2018) Large effept. 0
Confounding: 0
Suicide N=0 Important
K=0
Anxiety N=approx.| Risk of biast S§Stt >21 drinks/week vs <2| Noreliable evidence of an association Critical
9,073 Inconsistency: N/A drinks/week: HR=0.79| A single study reported no significant difference
K=1 Indirectness: 0 (0.42, 1.50) of anxiety based on alcohol quantity consumed
prospective Imprecision: 0 (above or below 252 g/week).
E:Cotr:ort Stuc Publication bias: 0
ou, :
Liang & Doseresponse: 0
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Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importance
s Studies
Mackenzig Large effect: O
2011) Confounding: 0
PTSD N=0
K=0
Alcohol N=0
related K=0
psychoses
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GRADEvidence profiles for older adults

QuestionWhat is theffecbfalcohol consumption on mental health outcomes?
Patient or populatio@lder adult subgroup

ExposureWe ekl y al cohol consumption [/ abstilpemonth)) occasional HED (<1
Reference grouNot stated (assumed abstinence or consumption less than wel&hy) / non
Outcomes | Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
Depressior N=8017 Risk of biast Sttt Dri nki ng OfNo reliable evidence of an association Critical
K=2 prospective | Inconsistencyl: abstaining: HRs=0.72 | One out of two studies reported that elderly peo
cohort studies Indirectness: 0 (0.53, 0.98), p<0.05 to| drank 85¢g of alcohol per day were less likely to
(Gea et al. 20133 |mprecision: 0 0.97 (0.75, 1.25) depression than those who abstained.
Weyerer et al. Publication bias: ( Drinking >15 g/day vs | No reliablevidence of an association Critical
2013) Doseresponse: 0 abstaining: Two studies were consistent that there was no
' HRs=0.79 (0.53, 1.16)| significant difference in the rate of depression b
Large effecd 1.18 (0.79, 1.76) those elderly people who were abstinent versus|
Confounding: 0 who drank 020 g/day.
N=25,619 Risk of biast Sttt Heavy or aisk drinking| No reliable evidence of an association Critical
K=2 prospective | Inconsistencyl: ( O 1 4 fprwdbraey an Two studies compared heavyrigk atrinking in an
cohort studies Indirectness: 0 030g/ day f | elderly population, against those who did not dri
(An & Xiang 201¢ |mprecision: 0 apstinence or nbeavy | heavily. The_re was qontradictpry information, wi
Luppa et al. 2012 pypjication biaS' ( drinking: study reporting no difference in the rate of deprg
: HRs=1.05 (0.98, 1.13)| followup, whereas the second semtyted over a
Doseresponse: 0 and 2.33 (1.09, 4.96) | doubling of risk of subsequent depression in the
Large effect: O alcohol consumption group. The reason for the
Confounding: 0 heterogeneiiy unclear.
Depressivg N=7,939 Risk of bias2 Sttt Never drinkers: OR forl No reliable evidence of an association Important
symptoms | K=1 Inconsistency: N// increasing depressive | Different drinking levels had little influence on th

prospective cohog
study

(Brennamt al.
2016)

Indirectness: 0
Imprecision: 0
Publication bias: (
Doseresponse: 0

symptoms=1.30, p>0.(
OR for decreasing
depressive
synptoms=1.13

Light drinkers: OR for

whether participants had an increase or a decre
their levels of depressive symptoms.

Those with a drinking history (who were abstine
not shown here) had significantly higher chance

increasing depressive symptoms, as well as deq
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance
Studies
Large effect: O increasing depressive | depressive symptoms vs having consistently loy
Confounding: 0 symptoms=0.76, p>0.( depressive symptoms.
OR for increasing
depressive
symptoms=0.66, p>0.(
Moderate drinkers: OR
increasing depressive
symptoms=0.59, p<0.(
OR for decreasing
depressive
symptoms=0.62, p>0.(
Heawvydrinkers: OR for
increasing depressive
symptoms=0.95, p>0.(
OR for decreasing
depressive
symptoms=1.50, p>0.(
N=15,628 Risk of bias2 Sttt Drinking at least month Limited evidence of an association Important.
K=1 prospective |nconsistency; N// 'S being abstinent: A single study reported that those who drank at
cohort study Indirectness: 0 OR=0.6 (0.5, 0.7) ][nh)nthly had reducaed ogds of T]aving degresiior
e linalAai <dailv- | followup, compared to those who never drank.
(Cheng etal. 201 Imprguspn. O . g?;:kllnzg’z;hévi 7;jally. No significant difference was bmiween those wh
Publication bias: S drank daily or less than daily.
Doseresponse: 0
Large effect: O
Confounding: O
N=3,273 Risk of bias: 0 §S5S8t Moderate weekly drinkl The evidence shows no association Important

K=1 prospective
cohort study
(Tsai, Chi & Wan
2013)

Inconsistency:N/A
Indirectness: 0
Imprecision: 0
Publication bias: (

(<2 drinks/time) vs
drinking less than wee

OR=0.89 (0.63, 1.26)
Heavy week

A single good quality study espioot significant
difference in likelihood of developing depressive
symptoms, between those drink at least weekly
least 2 drinks per occasion, versus those who d

than that.
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Outcomes| Participants Quiality of evidenq GRADE | Results Interpretation Importance

Studies

Doseresponse: 0 drinks/time) vs drinking

Large effect: 0 less than weekly:

Confounding: 0 OR=0.70 (0.30, 1.64)
N=10,463 Risk of biast S§Stt 1-2 drinks/day vsl0 Limited evidence of an association Important
K=2 prospective | Inconsistency: 0 drinks/day: Two studies reported that those who diai2k up
cohort studies | |ndirectness: 0 z=10. 08 (1 |drnksperdayhad lower rates of depressive sy
(Lang et al. 2007| |mprecision: 0 p<0.05 atfolomp than those who
Paulson et al. 20| pypjication bias: ©2 drink/ ddrinkperday.

Doseresponse: 0 b(SE)=0.15

p=0.013

Large effect: 0
Confounding: 0

Anxiety N=0
K=0
PTSD N=0
K=0
Alcohol N=0
related K=0
psychoses

QuestionWhat is theffecbfalcohol consumption on mental health outcomes?

Patient or populatio@lder female subgroup

ExposureLight, moderate, heavy drinking, short term risk drinking, long term risk drinking, HED, monthly drinking
Reference group\bstinence, light drinknogtHED
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Outcomes | Participants Studig Quality of GRADE | Results Interpretation Importance
evidence
Depressior N=65,598 Risk of biast Sttt Lightmoderate drinkerd No reliable evidence of an association Critical
K=5 prospective | Inconsistency: vs beingbstinent: Four studies were consistent thiat &ligoderate
cohort studies Indirectness: 0 HRs=0.83 (0.58, 1.18)| amount of alcohol per day (<40 g/day) was not
149016512209219 Imprecision: 0 0.99 (0.74, 1.18) _5|gn|f|can_tly asspmated with el_ther a risk reducti
Chang et al. 2016} pyplication bias. ORs=0.67 (0.37,1.19) | increase in the r!sk of depression comp_ared to
Gea et al. 2013b: ' 0.70 (0.33, 1.49) abstinence. A single very large Australian study
Hiles et al. 2015- T Doseresponse: ( Abstinent vs light reported that those who were abstidexghidicantly
et al. 2012: Tana’lk Large effect: O drinkers: OR=1.23 (1.1 higher levels of depression at-tgiltivan those wh
al. 2011) Confounding: 0 1.32) an.;zl=0.31'(0.08; consumed-20 g/day.
0.54), p<0.01
N=27,314 Risk of biast SStt Heavy, or hazardous | No reliable evidence of an association Critical
K=3 prospective | Inconsistency: 0 drinker (20 g/day) vs | Few elderly people consbinazardous amounts of
cohort studies Indirectness: 0 abstainer: alcohol, so two out of three studies were under
1490;22q@hang e{ Imprecision: 0 HRs=1.13 (1.01, 1.26) and had no significant association between hea
al. 2016; Hiles et g Publication bias: ORs=0.36 (0.04, 3.43) drlnkl_ng (>20 or 40 g/day) and depression. The
2015: Tanaka et a 1 0.39 (0.05, 3.08) remaining study was very large and reported th_z
2011) Doseresponse: ( drinkers (>40 g/day) hadlevated risk of developi
Large effect: O depression compared to abstainers.
Confounding: 0
N=12,132 Risk of biast §Stt Heavy vs ndreavy No reliable evidence of an association Important
K=1 prospective | Inconsistency: N drinking or abstinence] When high consumption was compared against
cohort study Indirectness: 0 HR=1.09 (0.98, 1.20) | consumption, there were no significant differena
(An & Xiang Impreision: 0 chance of having depression atdipllow
201540 Publication bias:
Doseresponse: (
Large effect: 0
Confounding: 0
N=31,202 Risk of biag2 Sttt Short term risk drinking Limited evidence of association Critical
K=1 prospective | Inconsistency: N ( O4 dr i n2k s|Asingle study reported thattsmortrisk drinkers (4
cohort study Indirectness: 0 drinks/day: drinks/day) had a higher likelihood of depressio

OR=1.54 (1.22, 1.95),

low risk drinkersA@rinks/day). Lewegm risk
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Outcomes | Participants Studig Quality of GRADE | Results Interpretation Importance
evidence
(Tait et al. 2012) | Imprecision: O p<0.001 drinkers (2 drinks/day) also had a higbkndikd of
Publication bias] depression.
Doseresponse: ( Longterm risk drinking
Large effect: 0 0-2 drinks/day:
Confounding: 0 OR=1.22 (1.0B38),
p<0.05
N=7,891 Risk of bias: 0 [$ S St HED frequency vs nion The evidence shows no association Critical
K=1 prospective | Inconsistency: N HEDdrinkers: A single study reported no significant difference
cohort study Indirectness: 0 OR=0.79 §0.56, 2.86) f| likelihood of depression, in people who participa
(Chou, Liang & | Imprecision: 0 HED O1 per HED (< or Omonthly) v
Mackenzie 2011) | pyplication bias; OR=0.89 (0.52, 1.51) {
#262 <1 per month
Doseresponse: (
Large effect: 0
Confounding: 0
Depressiveg N=7,240 Risk of bias: 0 [$ § 5t Frequent vs nérequent| The evidence shows no association Important
symptoms | K=1 prospective | Inconsistency: N drinking or abstinence] When frequent drinK{tiglg alcohddlay) was
cohort study Indirectness: 0 OR=0.99 (0.69, 1.43) | compared against infrequekirirthere were no
(Byers et al. 2012)| Imprecision: 0 significant differences in the chance of having
#2202 Publication bias| depressive symptoms at folow
Doseresponse: (
Large effect: O
Confounding: O
N=8,175 Risk of biasg2 Sttt Drinking more than on{ No reliable evidence of an association Important
K=1 prospective | Inconsistency: N a month vs never A single study at risk of bias reported no signifig
cohort study Indirectness: 0 drinking: association between drinking at least monthly, g

(Cheng et al. 201§
#753

Imprecisio:
Publication bias]
Doseesponse: (

Large effect: 0

OR=0.8 (0.5, 1.3)
Drinking more than on
a month vs former
drinkers:

of depressive symptoms, compared to those wh
drink.
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Outcomes | Participants Studig Quality of GRADE | Results Interpretation Importance
evidence
Confounding: O OR=1.3 (0.5, 3.8)
N=3,877 Risk of biast §Stt O1 dr i nk/ d| Noreliable evidence of an association Important
K=1 prospective Inconsistency: N alcohol) v | There was no difference in the likelihood of devs
cohort study Indirectness: 0 z=10. 02 (o1 |depressive symptoms between those who drank
(Lamg et al. 2007) | Imprecision: 0 z=0.00 (1 0]thanorlessthan 14 g alcohol per day.
#638 Publication bias]
Doseresponse: (
Large effect: O
Confounding: 0
Bipolar N=7,981 Risk of bias: 0 | $ $§ §t Abstinent vs nbtED: No evidence of an association Inportant
disorder | K=1 prospective | Inconsistency: N ORs=1.22 (0.78, 1.91)| A single large study reported that there was no
cohort study Indirectness: 0 and 1.16 (0.58, 2.32) | difference in likelihood of incident bipolar disord
(Chou, Liang & Imprecision: 0 women Who_ were ab_stinent vs women who dran
Mackenzie 2011) | pypiication bias] Wlthoqt participating in HED
HED vs nedED: No evidence of an association Important
Doseresponse: ORs between 0.78 (0. There was no difference in likelihood of incident
Large effect: O 2.44) and 2.05 (0.83, | disorder in women who participated in HED vs v
Confounding: 0 5.03) who drank without HED.
Suicide N=0 Important
K=0
Anxiety N=7,981 Risk of biast §Stt Abstinent vs nbtED: The evidence shows no association
K=1 prospective |nc0nsi5tency: N 0%20.850.49, 1.38) There was no difference in risk of developing ar
cohort study Indirectness: 0 and 1.20 (0.88, 1.64) | those who are abstinent and those who drink wi

(Chou, Liang &
Mackenzie 2011)

Imprecision: 0
Publication bias]
Doseesponse: (
Large effect: O

Confounding: O

HED.

HED vs neHED:

ORs=0.50 (0.18, 1.39)
2.25 (0.87, 5.80)

Noreliable evidence of an association
There was no difference in likelihood of develop
anxiety disorder in those who participated in HE
those who drank without HED.
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Outcomes | Participants Studig Quality of GRADE | Results Interpretation Importance
evidence
PTSD N=7,987 Risk of biast SStt Abstinent vs nbtED: No reliable evidence of an association Important
K=1 prospective | Inconsistency: N ORs=1.21 (0@ 1.85) There was no difference in risk of developing P
cohort study Indirectness: 0 and 0.89 (0.49, 1.62) | those who are abstinent and those who drink wi
: . HED.
&Z;é)ktgnl_zl%ng()&lcl) ::r)r; Eﬁ?ciﬁ?r?.b?as HED vs neHED: Limited evidence of an association Important
' ORs=0.63 (0.13, 2.99)| One study (with no adjustments for multiple
Doseresponse: 2.67 (1.05, 6.84) comparisons) reported that those who females
Large effect: 0 participated in HED less than once per month h
Confounding: 0 higher risk of developing PTSD th&iEmbn
Alcohol N=0 Important
related K=0
psychoses
QuestionWhat is theffecbfalcohol consumption on mental health outcomes?
Patient or populatio@lder male subgroup
ExposureLight, moderate, heavy drinking, short term risk drinking, long term risk rhimitivig difl BEdng
Reference group\bstinence, light drinkingHteD
Outcomes | Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
Depressior N=22,873 Risk of biast Sttt Lightmoderate drinkerd No reliable evidence of an association Critical

K=5 prospective
cohort studies
(Gea et al. 2013a;
Hiles et al. 2015;
Tanaka et al. 2011

(Lang et al. 2007;
Tait et al. 2012)

Inconsistencyt:
Indirectness: 0
Imprecision: 0
Publication bias:
Doseresponse: O
Large effect: O
Confounding: O

vs being abstinent:
HR=0.51 (0.26, 1.00)

ORs=0.54 (0.26, 1.13)
1.35 (0.45, 4.08)
Abstinent vs light
drhkers: OR=1.47 (1.2
1.78) and=0.12 .13,
0.37)

Heavy, hazardous drin
vs abstainer:

Four out of five studies were consistent that the
no association between quantity of alcohol per ¢
likelihood of developing depression. The remain
study reported that older males who were comp
abstinent had worse depression outcam#wie
who were light drinkers.
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Outcomes| Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
HR=0.75 (0.39, 1.43)
ORs=0.83 (0.20, 3.43)
and 0.99 (0.46, 2.11)
N=13,453 Risk of bias:0 |$ S 5t Heavy vs ndreavy The evidence shows no association Critical
K=2 prospective | Inconsistency: 0 drinking or abstinence] When high consumption or frequent drinking wa
cohort studies Indirectness: 0 OR=0.64 (0.23, 1.80) | compared against low consumption or abstinen
(An & Xiang 2015{ |mprecision: 0 HR=1.05 (0.95, 1.17) | Were no_significant differences in the chance of
Bots et al. 2008) | pypjication bias: depression at fohop
Doseresponse: 0
Large effect: O
Confounding: O
N=7,902 Risk of bias2 Sttt Short term risk drinking¢ Limited evidence of association Critical
K=1 prospective | Inconsistency/A ( O4 dr i n2k s | Asingle study reported thattemortrisk drinkers (4
cohort study Indirectness: 0 drinks/day: drinks/dayjad a higher likelihood of depression {
(Tait et al. 221 Imprecision: 0 OR=1.30 (1.06, 1.59), Iqw r[sk drinkers?(@riqks/day). There was no
o . p<0.05 significant difference in the odds of depression i
Publication bias: who drank between 2 and 4 drinks/day vs those
E;)rsgeere;f?s;:sg 0 Longterm risk drinking drank less than 2 per day.
Confounding: 0 02 drinks/day:
OR=0.99 (®81.19)
N=5,461 Risk of biast §Stt HED vs neHED: No reliable evidence of an association Critical

K=1prospective
cohort study
(Chou, Liang &
Mackenzie 2011)

Inconsistency: N
Indirectness: 0
Imprecision: 0
Publication bias:
Doseresponse: 0
Largeeffect: O

Confounding: O

ORs=0.94 (0.44, 2.03)
and 1.27 (0.56, 2.86)

A single study reported no significant difference
likelihood of depression in people who participa
HED ( < thlg)ws those ovino did not.
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Outcomes| Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
N=2,683 Risk of biast SsStt Monthly drinker vs Limited evidence of an association Ciitical
K=1 prospective | Inconsistency: N abstainer: OR=0.7 (0.5 Older males who drank at least monthly were
cohort study Indirectness: 0 0.9), p<0.05 significantly less likely to have depression-apfoll
(Chou, Liang & Imprecision: 0 than those who never drank.
Mackenzie 2011) | pypiication bias:
Doseresponse: O
Largeeffect: O
Confounding: 0
Bipolar N=5,461 Risk of bias: 0 |$ S 5t Abstinent vs nétED: No evidence of an association Important
disorder | K=1 prospective | Inconsistency: N ORs=1.22 (0.78, 1.91)| A single large study reported that there was no
cohort study Indirectness: 0 and 1.16 (0.5832) difference in likelihood of incident bipolar disord
(Chou, Liang & Imprecision: 0 men who were abstinent vs men who drank with
)| Publication bias: HED vs neHED: No evidence of an association Important
Doseresponse: 0 ORs betwedn78 (0.25, There was no difference in likelihood of incident
Large effect: O 2.44) and 2.05 (0.83, | disorder in men who participated in HED vs mer
Confounding: 0 5.03) drank without HED.
Suicide N=0 Important
K=0
Anxiety N=1,987 Risk of bias:0 |$ S § ¢t Abstinence vs RHED | The evidence shows no association Critical

K=1 prospective
cohort study
(Chou, Liang &
Mackenzie 2011)

Inconsistency: N
Indirectness: 0
Imprecision: 0
Publication bias:
Doseresponse: O
Largeeffect: O
Confounding: O

drinking: OR=0.85 (0.4
1.48)

HED vs neHED
drinking:

<1 per month: OR=2.2
(0.87, 5.80)

>1 per month: OR=0.8

(0.32, 2.42)

A single study reported no differdikediftmod of
incident anxiety based on being abstinent, a HE
nonrHED drinker.
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Outcomes| Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
PTSD N=5,461 Risk of biast SStt Abstinent vs nbtED: No reliable evidence of an association Important
K=1 prospective | Inconsistency: N ORs=1.21 (0@ 1.85) There was no difference in risk of developing P
cohort study Indirectness: 0 and 0.89 (0.49, 1.62) | those who are abstinent and those who drink wi
: . HED.
(,\;:;:klgnl_zliaéngogil) :;TJE:;Z(:Z?:B?aS' HED vs neHED: No reliable evidence of an association Important
o ORs=0.63 (0.13, 2.99)| There were no significgffirence®r males.
Doseresponse: 0 2.67 (1.05, 6.84)
Large effect: 0
Confounding: 0
Alcohol N=0 Important
related K=0
psychoses
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GRADE evidence profiles for people with existing mental and physical illnesses

QuestionWhat is theffecof alcohan mental health outcomes of someone with unipolar depression?

Patient or populatioiY:outh with existing mental illness (adolescents with depressive disorders)

ExposureExcessive use of alcohol (weekly drunkenness, or ¢gpisathinmgore than 7 (females) or 10 (males) units/session).
Reference grouNo/occasional use of alcohol.

Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importance
s Studies
Remission| N=197 Risk of bias: 0 S$Stt HED vs no/occasional | Limited evidence of an association Critical
of K=1 Inconsistency: N/A HR#9.49 (0.27, 0.89), Partigpants of HED had less likelihood of their
depression prospectiv{ |ndirectness: 0 p=0.020 depression remitting than those who drémirless
(BDI<10) | cohort stuc Imprecisiont monthly and with no HED.
gl:|rlr£%q% Publication bias: 0 Regular users vs No reliable evidence of an association Critical
' Doseresponse: 0 no/occasional Regular drinkers did not show any differences ir
Large effect: 0 HR=1.02 (0.71, 1.47), | remission compared to no/occasional drinkers.
Confounding: O p=0.90
Alcohol N=0 Important
related K=0
psychoses

QuestionWhat is theffecbfalcohol consumption in those with existing mental illnesses on mental health outcomes?
Patient or populatioskdults with bipolar disorder

ExposureFrequency afcohol use, number of drinks consumed daily, or any alcohol consumption

Reference grougnot applicable for continuous outcomes), or no alcohol consumption

November 2018

147



Outcomes| Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
Depressivg N=418 Risk of biast Sttt Daysof alcohol use: No reliable evidence of an association Important
episode K=3 prospective | Inconsistency: OR=1.036 (1.010, 1.064 Theravas conflicting evidence on the relationshi
cohort studies Indirectness: 0 between alcohol consumption and depressive e
(Baethge et al. 20| |mprecisiort Time to transition to in people with bipolar disorder.
Jaffee et al. 2009; pypiication bias depression: Two out of three studies shovyed that alcohol usg
van Zaane etal. | q 1 HRs=1.03 (0.97, 1.11) a associated with later dep_ressw_e episodes, w_her
' D tudy showed tladdtohol did not influence the time
2014) . 0.97 (0.82, 1.24) study ' did ne :
Doseresponse: transition to a depressive episode for either mal
Large effect: O ) o females.
Confounding: 0 Regress_lon coefficient f
no. of drinks: 0.058; 959
0.015, 0.100:szore 2.67,
p=0.007
Manic N=303 Risk of biast |[St t t Time tdransition to mani| No reliable evidence of an association Important
episode K=2 prospective | Inconsistencyt: HRs=0.81 (0.71, 0.92) | One small study reported that males who increg
cohort studies Indirectness: 0 males; 1.01 (0.85, 1.18)| weekly consumption by one drink per week had
(Baethge et al. 20( Imprecisiort females time transitioning to a manic state. However, the
van Zaane et al. | pyplication bias was not fo_und for females. A second st_udy _foun
2014) 0 Regression coefficient f rhelatlonshl_p between alcohol anddrattsinanic or
Doseresponse: no. of drink€.014to | YPermania
. 0.011; &cores0.74 to
Large effect: O 0.64, p=0.04B59
Confounding: 0
Anxiety N=0 Critical
K=0
Alcohol N=0
related K=0
psychoses

QuestionWhat is theffecbfalcohol consumption in those with other physical illnesses on mental health outcomes?

Patient or populatioskdults with and without HIV
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ExposureHazardous drinking, HED or heavy drinking
Reference groupNonhazardous drinking

Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importance
s Studies
Depressior N=2,446 | Risk of bias: O §8§§8t Hazardous drinking: There is evidence of an association Critical
K=1 Inconsistency: N/A OR=2.53 (1.34, 4.81), | Veterans with and without HIV had a significantl
prospectiv( |Indirectness: 0 p<0.001 risk of MDD after 6 years if they were hazardous
cohorstudy Imprecisio 0 HED: OR=2.14 (1.49, | drinkers or participated in HED compared-with 1
(Sullivan e| pyplication bias: 0 3.07), p<0.001 hazardous d.rlnkers. _
al. 2011) > _ HIV status did not mfluence the relatiosisieen
Doseresponse: 0 Interaction between alcohol and depression.
Large effect: 0 alcohotelated categorieq
Confounding: O and HIV status: Q39
(083 1.18, p=0.88
Depressive N=391 Risk of bias: 0 §$§8t Mean difference on €ES The evidence shows no association Important
symptoms | K=1 Inconsistency: N/A (range ®0): 1.04@.24, | While unadjusted mean-DE8ores were significa
prospectiv{ |ndirectness: 0 2.32), p=0.11 higher for heavy drinkers compared to those wh
cohort stuc Imprecision: 0 not curr_ent heavy drinkbesdifferences de.crease_
(Sullivan €| pyplication ioias 0 after adjustments to be too small to be either cli
al. 2008) ' statistically significant.
Doseresponse: 0
Large effect: 0
Confounding: 0
Suicidal N=471 Risk of bias: 0 Sttt Low risk vs no risk on | No reliable evidence of an association Important
ideation K=1 cross| Inconsistency: N/A AUDITC: OR=1.43 (0.86| A single small study reported no significant diffe
sectional | |ndirectness: 0 2.38) risk of suicidal ideation between differerCASRIT
study Imprecisiort categories, after adjustments for confounders w|
(Lawrence| ppiication bias: 0 High risk vs no risk on | made.
et al. 2010 Doseresponse: 0 élii))l'-lC.OR-l.14 (0.61,
Large effect: 0 '
Confounding: O
Anxiety N=0 Critical
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Outcomes

Participant
s Studies

Quiality of evidence

GRADE

Results

Interpretation

Importance

Alcohol
related
psychoses

Important

GRADE evidence profiles for people with existing alcohol dependence

QuestionWhat is theffecof alcohain the mental health of people with alcohol dependence?
Patient or populatioReople with existing alcohol dependence
ExposureAlcohol consumption or pattern of consumption
Reference groupg\nother level or pattern of consumption

Author(s)No studies

Outcomes

Participant
s Studies

Quiality of evidence

GRADE

Results

Interpretation

Importang
e

Depressior

No studies identified

Critical

Anxiety

No studies identified

Critical

Alcohol
related

psychoses

Important

GRADE evidence profiles for people with strong family history of alcohol dependence

QuestionWhat is theffecof alcohaln the mental health of people with a strong family history of alcohol dependence?

Patient or populatioReople with a strong family history of alcohol dependence
ExposureAlcohol consumption or patteonsfimption
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Reference group\nother level or pattern of consumption
Author(s)No studies

Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importang
s Studies e

Depressior N=0 No studies identified Critical
K=0

Anxiety N=0 No studies identified Critical
K=0

Alcohol N=0 Important

related K=0

psychoses

GRADE evidence profiles for people on medicines or other drugs

QuestionWhat is theffecof alcohol combined with otherainugental health?

Patient or populatioiY:outh on other drugs (starting in adolescence), or

ExposureChronic, moderateheavy cigarette, alcohol and marijuana use / Use of all three substances, or other drugs

Reference grou®ccasional alcohol alone, neither drugs or alcohol

Author(s){Brook, Judith S. et al. 2014; Brook, J. S. et al. 2016; Conner et al. 2017)

Outcomes | Participants | Quality of evidence| GRADE | Results Interpretation Importang
Studies e

Major N=806 Risk of biast Sttt Chronic, moderate Limitedddence of an association Critical

depressive K=1 Inconsistency: N/A heavy cigarette, alcohol| A trajectory dfironic, moderdteheavy cigarette,

episode prospective | |ndirectness: 0 and marijuana use vs | alcohol and marijuanafus® adolescenweadulthoo

(within 23 | cohort study Imorecisiort occasional alcohol use ¢ is associated with a higher risk of majoridepress

years) (Brook, J. S. ¢ P o . OR=2.67 (95%CI 1.14, | episode over the subsequent 23 years.

' - =2- 8 Publication bias: 0 6.26)

al. 2016) :

Doseresponse: 1 bu
not rated up due to
of bias

Large effect: 0

November 2018

151



Outcomes| Participants | Quality of evidence| GRADE | Results Interpretation Importang
Studies e
Confouridg: O
Generalisel N=1622 Risk of bB:-2 Sttt Chronic, moderate Limiteavidence of an association Critical
anxiety K=2 Inconsistency: 0 heavy cigarette, alcohol| Combined use of cigarettes, alcohol and miarijuan
disorder | prospective | |ndirectnesst and marijuana use vs | associated with a higher risk of a generalised any
(1323 cohorts studig |, e occasional alcohol oséy | disordeover 13 to 23 years
precision: O _ A
years) (BI’OOk, Judith Publication bias: 0 OR=6.39 (2.62, 15.56) q
Brok. J. S. et Doseresponse: 1 bu
al 2616) not rated up due to
' of bias
Large effect: O
Confounding: 0
Alcohol N=0 Important
related K=0
psychoses
Suicide N=346 Risk of biast Sttt OR of dying by suicide | Limited evidence of an association Important
K=1 case Incosistency: N/A rather than motor vehicl{ Adults (aged-b8) who had alcohol and drugs in t

control study

(Conner et al.
2017)

Indirectnesst
Imprecision: 0
Publication bias: 0
Doseresponse: O
Large effect: 0
Confounding: 0

accident if blood toxicolq
showed alcohol alone o
combination with other
drug:

Alcohol alone vs neither|
OR4.22 (0.74, 2.00)
Alcohol plus drug vs
neither: OR=33 (1.70,
11.03)p<0.05

Drug alone vs neither:

OR4.03 (0.37, 2.88)

blood streameve more likely to die by suicide thar
motor vehicle accident than if they had neither in
blood. The odds of the death being by suicide rat
motor vehicle accident was stronger when both a
and drugs were used (OR=4.33) than wherodeug
were use (OR=1.03) or alcohol alone was used
(OR=1.22).

QuestionWhat is theffecof alcohah those dependent on alcohol or other drugs on mental health?
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Patient or populatioskdults with dependence on either alcohol or other drugs

ExposureHazardous drinking (no. of occasions didkingl r i n k s [odra yO5f odrr iwioknse/nd ay f or men, per mon-
Reference grouplo hazardous drinking
Outcomes | Participant Quality of evidence GRADE | Results Interpretation Importang
s Studies e
Depressior] N=0 N/A Critical
K=0
Depressive N=307 Risk of bias: 0 S$Stt Number of hazardous | Limited evidence of an association Important
symptoms | K=1 Inconsistency: N/A drinking day per month | For every additional hazardous drinking occasion
prospectiv{ |ndiectness: 0 3(SE)=0.10 (0.03), t=2.8 month, there was a 10% increase in depressive
cohort stud Imprecisiort p=0.004 symptoms at follap.
(Bahorik ef pypjication bias: 0
al. 2016) Doseresponse: 0
Large effect: 0
Anxiety N=0 N/A Critical
K=0
Anxiety N=307 Risk of bias: 0 §Stt Number of hazardous | Limitedwdence®f amassociation Important
symptoms | K=1 Inconsistency: N/A drinking dayepmonth For every additional hazardous drinking occasion
prospectiv{ |ndirectness: 0 3(SE)=0.09 (0.03), t=2.7 month, there was a 9% increase in anxiety sympl
cohort stuc Imprecisiort p=0.005 followup.
(Bahorik € pypjication bias: 0
al. 2016) Doseresponse: 0
Large effect: O
Alcohol N=0 Important
related K=0
psychoses

Evidence statement:
There was evidence that in adults with dependence (either alcohol or drugs), drinking at hazardous levels increases the risk of depressive symptoms and
anxiety symptoms (GRADES S St ).
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GRADE evidence profiles for people exposédtma

QuestionWhat is theffecof alcohan mental health outcomes in people exposed to trauma?
Patient or populatiokdults exposed to traumatic injuries
ExposureHigh or low ptr&uma consumption or problem drinking@hoiDpddtauma nuber of drinks consumed
Reference groupoderate pteauma moderate consumptsproblem drinking

Outcomes | Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
PTSD N=3,807 Risk of bias2 Sttt Immediate petshuma No reliable evidence of an association Important
symptoms | K=2 prospective| Inconsistenc: blood alcohol screen: | Blood alcohol concentration did not significantly
cohort studies | |ndirectness: 0 OR=0.65 PTSD symptoms 3 months later.
(Hruska etal. | Imprecision: 0 . . —
2017; Powers, M pyplication bias: Posttrauma alcohol No reliable evidence of an association Important
et al. 2014) . consumptiori$=0.01 Posttrauma alcohol consumption was not assoc
Doseresponse: O (95%Ci0.01, 0.02) with next day PTSD symptoms.
Large effect: 0
Confounding: 0
Anxiety N=0
symptoms | K=0
Depression N=1,035 Risk of bias: 0 | S § §t Posttrauma alcohol: Evidence of an assaorat Critical
K=1 prospective| Inconsistency: N No unsafe use of alcohd Those who reduced their unsafe alcohol use aft
cohort study Indirectness: 0 OR=1.0Referende spinal cord injury were more likely to have deprg
(Hoffman et al. | imprecision: 0 Reducing unsafe use: | followup.
2011) Publication bias: OR=2.95 (95%CI 1.28,
Doseresponse: 0 gle?i)nningnsafe use:
Large effect: O OR=1.47 (95%Cl 0.62,
Confounding: 0 3.50)
Continued unsafe use:
OR=0.28 (95%CI 0.04,
2.18)
Alcohol N=0 Important
related
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Outcomes | Participants Quiality of GRADE | Results Interpretation Importance
Studies evidence
psychoses| K=0
QuestionWhat is theffecof alcohan mental health outcomes in people exposed to trauma?
Patient or populatioskdults exposed to terrorism
ExposureHED, drinks/day, and drinks/month
Reference groupNo HED
Outcomes | Participants | Quality of evideng GRADE Results Interpretation Importance
Studies
PTSD N=1,681 Risk of biast Sttt HEDR(SE)=0.09 (0.04),| No reliable evidence of an association Important
K=1 prospectil Inconsistency: N/4 p=0.018 Alcohol use in the year prior to and after the Wqg
cohort study | Indirectness: 0 Drinks/drinking day: Centre Attacks was associated with PTSD 2 ye:
(Boscarino et | |mprecision: 0 R(SE)=0.29 (0.13), p=0.| the attacks.
2011) Publication bias: ( Drinks/montB(SE)=0.13
Doseresponse: 0 (0.07)p=0.066
Large effect: O
Confounding: O
Depressior N=0 Critical
K=0
Anxiety N=0 Critical
K=0
Alcohol N=0 Important
related K=0
psychoses

QuestionWhat is theffecof alcohan mental health outcomes in people exposed to trauma?
Patient or populatioskdult Defence Force personnel or Veterans
ExposureDifferent alcohol trajectories or led@lodl use, or hazardous drinking
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Reference groug\verage drinkemsnorhazardous drinkers

Outcomes | Participant Quality of evidence | GRADE Results Interpretation Importance
s Studies
PTSD N=512 Risk of biast Sttt Alcohol use at T1: No reliable eviderdean association Important
K=1 Inconsistency: 0 estimate(SER.04 (0.13),| No statistically significant effects of alcohol traje
prospectiv{ |ndirectness: 0 NS use at baseline on future likelihood of PTSD.
cohort stuc Imprecisiort
(Schultz, | pypjication bias: 0
Silét:ei:wmzat)nlf Doseresponse: 0
Large effect: 0
Confounding: 0
PTSD N=505 Risk of bias2 Sttt Pretrauma alcohol: No reliable evidence of an association Important
symptoms | K=1 Inconsistency: N/A Men Difference in RCL| Pre or postraumalcohol use did not predict PTS
prospectiv{ Indirectness: 0 score8.10 (95%@@.04, | symptoms at follap.
cohort stud Imprecision: 0 0.24), p=0.18
(Goodwin { pplication bias: 0 Posttrauma alcohol:
al. 2017) Doseresponse: 0 Mean %iféireggseg‘ﬁm-
score=0. ,
Large effech 028, p-0.73
Confounding: 0
Anxiety N=0 Critical
K=0
Alcohol N=0 Important
related K=0
psychoses

QuestionWhat is theffecof alcohan mental health outcomes in people exposed to trauma?
Patient opopulation Adult college students exposed to trauma or women exposed to sexual assault
ExposureAlcohol quantity, peak drinking (greatest amount consumed in one occasion)
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Reference groujalcohol quantipgak drinking (continuous variable)

Outcomes | Participants Quality of GRADE Results Interpretation Importance
Studies evidence
Depressior] N=0 Critical
K=0
Anxiety N=0 Critical
K=0
PTSD N=798 Risk of biast Sttt Preassault peak drinkin¢ No reliable evidence of an association Important
symptoms | K=2 prospective| Inconsistency: ( timeB=1.65{1.63, 4.93) | One study reported that peak alcohol consumpt
cohort studies | |ndirectness: 0 Posttrauma: to the traum.a had no effect on PTSD symptoms
(Kaysenetal. | |mprecisiort In crossagged panel followup period. Another s_tudy repo_rted that pos
2011; Read et a| pyplication biad model includinkgahol trauma alcohol consumption was highly correlat
2016) _ use, PTSD symptoms, PTSD. symptoms, but in an ad_Jus_te_:d hresiel, t
Doseresponse: ; associations were no longer significant.
coping and alcohol ger sig
Large effept: 0 consequences, alcohol
Confounding: 0 did not have any signific
direct or indirect
associations with PTSD
symptoms.
Suicide N=0 Important
K=0
Alcohol N=0 Important
related K=0
psychoses
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8 AppendiA
2016 NHMRC Standards for Guidelines

1. To be relevant and useful for decision making guidelines will:
1.1 Address a health issue of importance
1.2 Clearly state the purpose of the guideline and the context in which it will be applied
1.3 Be informed by public consultation
1.4 Be feasible to implement

2. To be transparent guidelines will make publicly available:
2.1 The details of all processes and procedures used to develop the guideline
2.2 The source evidence
2.3 The declarations of interest of members of the guideline development group and
information on how any conflicts of interest were managed
2.4 All sources of funding for the guideline

3. The guideline development group will:
3.1 Be composed of an appropriate mix of expertise and experience, including relevant end
users
3.2 Have clearly defined, documented processes for reaching consensus

4. To identify and manage conflicts of interest guideline developers will:
4.1 Require all interests of all guideline development group members to be declared
4.2 Establish a process for determining if a declared interest represents a conflict of interest,
and how a conflict of interest will be managed

5. To be focused on health and related outcomes guidelines will:
5.1 Be developed around explicitly defined clinical or public health questions
5.2 Address outcomes that are relevant to the guideline’s expected end users
5.3 Clearly define the outcomes considered to be important to the person/s who will be
affected by the decision, and prioritise these outcomes

6. To be evidence informed guidelines will:
6.1 Be informed by well conducted systematic reviews
6.2 Consider the body of evidence for each outcome (including the quality of that evidence)
and other factors that influence the process of making recommendations including benefits
and harmes, values and preferences, resource use and acceptability
6.3 Be subjected to appropriate peer review

7. To make actionable recommendations guidelines will:
7.1 Discuss the options for action
7.2 Clearly articulate what the recommended course of action is, and when it should be taken
7.3 Clearly articulate what the intervention is so it can be implemented
7.4 Clearly link each recommendation to the evidence that supports it
7.5 Grade the strength of each recommendation

November 2018 169



8. To be up-to-date guidelines will:
8.1 Ensure that the recommendation is based on an up-to-date body of evidence
8.2 Propose a date by which the evidence and the guideline should be updated. This may be
specific to each recommendation

9. To be accessible guidelines will:
9.1 Be easy to find
9.2 Ideally be free of charge to the end user
9.3 Be clearly structured, easy to navigate and in plain English
9.4 Be available online
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