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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 
quantity, 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.  

Suicide 

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 
ǘƘŀǘ ΨŘǊƛƴƪƛƴƎ ǿƘƛƭŜ ŘƻǿƴΩ όƛΦŜΦ ǘƘŜ ƳƻǘƛǾŜ ŦƻǊ ŘǊƛƴƪƛƴƎύ ǿŀǎ ŀ ǎǘǊƻƴƎŜǊ ǇǊŜŘƛŎǘƻǊ ƻŦ ǎǳƛŎƛŘŜ 
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.  

Anxiety 

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 ƛƴ ƻƭŘŜǊ ŀŘǳƭǘǎ όŀƎŜŘ җрл ȅŜŀǊǎύ 
and subsequent anxiety.  

Subgroups 

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 
άŜȄǇƻǎǳǊŜέ ǿŀǎ ŀƭŎƻƘƻƭ ŘŜǇŜƴŘŜƴŎŜΣ ƴƻǘ ŀƴ ŀƭŎƻƘƻƭ ŎƻƴǎǳƳǇǘƛƻƴ ƭŜǾŜƭύ. 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.  

StudƛŜǎ ǿƘƛŎƘ ŀǎǎŜǎǎŜŘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ άǎǳōǎǘŀƴŎŜ ǳǎŜέ ƻƴ ƳŜƴǘŀƭ ƘŜŀƭǘƘ ƻǳǘŎƻƳŜǎ ǿŜǊŜ ƻƴƭȅ 
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 
ƳŀǊƛƧǳŀƴŀΣ ƻǊ άƻǘƘŜǊ ŘǊǳƎǎέΦ /ƘǊƻƴƛŎΣ ƳƻŘŜǊŀǘŜ-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.  

Summary 

The evidence was too inconclusive, to make any definitive statements regarding the risk of 
ŀƭŎƻƘƻƭ ƻƴ ƳŜƴǘŀƭ ƘŜŀƭǘƘΦ 5ǊƛƴƪƛƴƎ ǿƘƛŎƘ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨƘŀǊƳŦǳƭΩ ƻǊ ΨƘŀȊŀǊŘƻǳǎΩ Ƴŀȅ 
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 alcohol, 
but the studies were unable to determine the reason for this.  
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Abbreviations  

Abbreviation Full name 

95%CI 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 background 

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: 

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

¶ 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 
ƭŀǘŜǎǘ ŜǾƛŘŜƴŎŜΦ Lƴ aŀǊŎƘ нлмрΣ ǘƘŜ /ƻǳƴŎƛƭ ƻŦ bIaw/ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ bIaw/Ωǎ /ƘƛŜŦ 9ȄŜŎǳǘƛǾŜ 
Officer that the 2009 Alcohol Guidelines be updated. The 2009 Alcohol Guidelines will remain 
bIaw/Ωǎ ŎǳǊǊŜƴt 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. 

https://www.nhmrc.gov.au/guidelines-publications/ds10
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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 
questions, 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 critical1 health outcome for an additional 
systematic review of primary research. 

NHaw/Ωǎ {ǘŀƴŘŀǊŘǎ ŦƻǊ DǳƛŘŜƭƛƴŜǎ (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.  

¢ƻ ƳŜŜǘ bIaw/Ωǎ ǎǘŀƴŘŀǊŘǎΣ ǘƘŜ ŜǾƛŘŜƴŎŜ ŜǾŀƭǳŀǘƛƻƴ Ƴǳǎǘ ƛƴŎƭǳŘŜ a well performed systematic 
review. This means that the review should include: 

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

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

Å The application of standard methods to assess the body of evidence, such as GRADE2. 

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 the systematic literature 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 disorders4 and anxiety disorders5 are the main 
outcomes of interest) in the general population and various subgroups:  
Å By age group 
Å By sex and/or gender 
Å People with existing physical and/or mental health conditions 
Å People with a family history of alcohol dependence 

                                                           
1 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 ά¢ƘƻǎŜ ŘƛǎƻǊŘŜǊǎ ǘƘŀǘ ƘŀǾŜ ŀ ŘƛǎǘǳǊōŀƴŎŜ ƛƴ ƳƻƻŘ ŀǎ ǘƘŜƛǊ ǇǊŜŘƻƳƛƴŀƴǘ ŦŜŀǘǳǊŜέ ς MeSH Descriptor Data 2018,  

https://meshb.nlm.nih.gov/record/ui?ui=D019964 
5 άtŜǊǎƛǎǘŜƴǘ ŀƴŘ ŘƛǎŀōƭƛƴƎ ŀƴȄƛŜǘȅέ ς MeSH Descriptor Data 2018,   

https://meshb.nlm.nih.gov/record/ui?ui=D001008 

https://meshb.nlm.nih.gov/record/ui?ui=D019964
https://meshb.nlm.nih.gov/record/ui?ui=D001008
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Å People using licit and/or illicit drugs  

2 Review methodology 

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.  

Table 1 PECO criteria for the evaluation of association between alcohol consumption and mental health 
disorders 

Element Criteria 

Population The general population 
If evidence is identified, the following specific subpopulations will be examined: 

Sex 
Elderly (people Ó65 years ) 
Youth (people < 18 years and between 18 ï 25 years ) 
People with existing mental and physical illnesses 
People with existing alcohol dependence 
People with strong family history of alcohol dependence 
People on medicines or other drugs (prescribed and illicit) including interactions 

Exposure  Varying levels of alcohol consumption in a single episode or drinking occasion and/or patterns of 
alcohol consumption over time 

Comparator Reference level and/or pattern of alcohol consumption (including no alcohol consumption)a 

Outcomes 
 

Critical: Chronic mental health disorders (depression, anxiety, alcohol-related psychosis) 
Important: depressive symptoms, symptoms of anxiety, suicidal ideation/suicide 
attempts/completed suicide 
 

a Reference groups may consist of occasional drinkers, lifetime abstainers or current abstainers, which may include former 
drinkers. 

2.1.1 Definitions of alcohol exposure 

¢ƘŜ ŜȄǇƻǎǳǊŜ ǾŀǊƛŀōƭŜ ƻŦ ƛƴǘŜǊŜǎǘ ǿŀǎ άǾŀǊȅƛƴƎ ƭŜǾŜƭǎ ƻŦ ŀƭŎƻƘƻƭ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ ŀ ǎƛƴƎƭŜ ŜǇƛǎƻŘŜ ƻǊ 
ŘǊƛƴƪƛƴƎ ƻŎŎŀǎƛƻƴ ŀƴŘκƻǊ ǇŀǘǘŜǊƴǎ ƻŦ ŀƭŎƻƘƻƭ ŎƻƴǎǳƳǇǘƛƻƴ ƻǾŜǊ ǘƛƳŜέΦ ¢ƘŜǊŜ ǿŀǎ ƭƛǘǘƭŜ ŎƻƴǎƛǎǘŜƴŎȅ 
between studies in regards to how they defined varying levels or patterns of alcohol consumption.  

Among the included studies, alcohol consumption was defined as: 

¶ Dichotomous: no alcohol vs alcohol;  

¶ Volume of alcohol consumed in a set time period (e.g. average ƴǳƳōŜǊ ƻŦ ΨǎǘŀƴŘŀǊŘ ŘǊƛƴƪǎΩ 
per day, week, month or year). 

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

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

¶ 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 
ΨŘǊƛƴƪƛƴƎ ŘŀȅΩ ƻǊ ƻŎŎŀǎƛƻƴ 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. 

¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǎǘǳŘƛŜǎ ǘƘŀǘ ǊŜǇƻǊǘŜŘ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ŀƭŎƻƘƻƭ ŎƻƴǎǳƳǇǘƛƻƴ ǳǎŜŘ ΨǎǘŀƴŘŀǊŘ ŘǊƛƴƪǎΩ ŀǎ 
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 
ǘƘŜ ǉǳŀƴǘƛǘȅ ƻŦ ŀƭŎƻƘƻƭ ƛƴ ΨƻƴŜ ǎǘŀƴŘŀǊŘ ŘǊƛƴƪΩ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ŎƻǳƴǘǊƛŜǎ ŦǊƻƳ ǿƘƛŎƘ ǘƘŜ ǎƻǳǊŎŜ 
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. 

Table 2 Grams of alcohol per standard drink in the different countries in which the studies included in this 
review were conducted 

Country Alcohol (g) in one standard drink 

Australia 10 g 

Brazil 14 g 

Canada ~13.6 g 

China 10 g 

Denmark 12 g 

Finland 12 g 

Germany 10 g 

Ghana 10 g 

India 10 g 

Italy 10 g 

Japan 19.75 g 

Kiribati 10 g 

Korea 8 g 

Mexico 14 g 

Netherlands 10 g 

Norway 12 g 

Russia ~16 g 

Samoa 10 g 

Solomon Islands 10 g 

Spain 10 g 
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Country Alcohol (g) in one standard drink 

Sweden 10 g 

Switzerland 10 g 

Taiwan NA 

Unite Kingdom 8 g 

United States 14 g 

Vanuatu 10 g 

 

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 ἅ symbol, with four ἅ indicating high quality, and one ἅ 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 ǘƻ ΨƭƻǿΩ, 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 ǘƻ ΨƳƻŘŜǊŀǘŜΩ quality ǊŀǘƘŜǊ ǘƘŀƴ ΨƭƻǿΩ qualityΣ ŀƴŘ ΨƳƻŘŜǊŀǘŜΩ 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: 

I. Consistent evidence of an association ς this wording was used when the body of evidence 
was deemed valid and at low risk of bias (ṥṥṥṥ or ṥṥṥṭ), 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 ṥṥṥṭ ŀƴŘ ǘƘŜǊŜ ǿŀǎ ƻƴƭȅ ǎǘǳŘȅΣ ǘƘŜ ǎǘŀǘŜƳŜƴǘ ǿŀǎ ŀƳŜƴŘŜŘ ǘƻ άThere was evidence 
ƻŦ ŀƴ ŀǎǎƻŎƛŀǘƛƻƴέΦ  

II. The evidence shows no association ς this wording was used when the body of evidence was 
deemed valid and at low risk of bias (ṥṥṥṥ or ṥṥṥṭ), applicable to the Australian 
context, and demonstrated that there was no association between alcohol consumption and 
mental health outcomes.  

III. Limited evidence of an association ς 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 ς 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 Results ς 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, 
ŀƴȄƛŜǘȅΣ ǇǎȅŎƘƻǎƛǎύΦ ¢ƘŜ Ψ!ƭƭ ŀƎŜǎΩ ŎŀǘŜƎƻǊȅ ƛƴŎƭǳŘŜǎ ǘƘƻǎŜ 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 on developing depression and depressive symptoms 
(general population) 

3.1.1 All ages 

Summary:  

Both genders combined: 

Three studies were consistent that no association was found between low levels of drinking (drinking within 
guidelines or non-excessively) and likelihood of depression 5-8 years later. However, this evidence was at 
risk of bias, was not deemed highly applicable to Australia, and was rated down for imprecision.  

Only out of three studies reported an association between excessive drinking (exceeding guidelines), and 
likelihood of depression, meaning the evidence was inconclusive. 

Evidence from three studies was identified regarding whether heavy episodic drinking (HED) versus either 
non-HED or abstinence was associated with a higher likelihood of depression or not, with one study 
reporting a statistically significant effect, and two studies supporting the null hypothesis.  

Drinking on a weekly, monthly or occasional basis (at levels not considered to be hazardous), was found to 
be associated with less risk of depression in three studies, and harmful in one. No conclusions about 
occasional low-level drinking can therefore be made.  

In females: 

A single study showed no association between drinking frequency or drinking more or less than 10 g per 
day on the rate of women developing depression at a later time point. One study reported that those who 
drank monthly had less chance of depression than abstainers, while those who drank occasionally had 
more chance of depression. A single study reported a positive association between hazardous drinking and 
depressive symptoms after 4 years. 

In males: 

Three studies provided consistent evidence that males drinking above particular thresholds (5 or 9 drinks 
per week, or AUDIT-C score 4) did not have a significantly increased likelihood of having depression 
compared to those drinking below the thresholds. Two studies were consistent that men who drank more 
than once per month were less likely to have depression at follow-up, than those who abstained or drank 
less regularly. One of these studies also reported that those who drank occasionally had significantly more 
chance of depression at follow-up than 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. 

 

Figure 1 Risk of bias summary for studies reporting depression outcomes for individuals who drank alcohol 

Eight studies included results for the total population, four studies included results for females and six studies included 
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 Ó18 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 10ҍ16 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 24ī81 years and divided the 
participants into three groups: non-drinkers, regular drinkers consumŜŘ Җн ŘǊƛƴƪǎκŘŀȅΣ ŀƴŘ ŜȄŎŜǎǎƛǾŜ 
ŘǊƛƴƪŜǊǎ ŘǊŀƴƪ җо ŘǊƛƴƪǎκŘŀȅΦ One standard drink in the Netherlands contains 10 g of alcohol. They 
found that those who drank җ3 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 Ó12 years, as excessive drinkers who 
exceeded moderate drinking guidelines (14 drinks [190 g alcohol] in a week for men and 7 [95 g] for 
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women) in the past 7-days. In Canada, a standard drink contains about 13.6 g of alcohol. Heavy 
episodic drinking (HED) ǿŀǎ ŘŜŦƛƴŜŘ ŀǎ җр ŘǊƛƴƪǎ (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 22ī87 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 16ī64 years. Excessive 
alcohol use was defined as җнм (for men) and җ14 (for women) standard drinks weekly or drinking җ6 
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 җ36 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 ̡ 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 рҍу ȅŜŀǊǎ ƭŀǘŜǊ (GRADE ṥṭṭṭ). 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% CI) 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% CI 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% CI 0.45, 1.41 and RR=1.29, 95% CI 0.57, 2.91, 
respectively). 
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Thus, there is limited evidence of an association between HED and depression at a later time point 
(GRADE ṥṥṭṭ). 

 
Figure 2 Graph depicting the OR, HR, RR, and the 95% CIs or the ɔ coefficient, for the likelihood of having either 

depression or a depressed mood among adults according to their drinking quantity 2Ĭ8 years earlier 
compared with the reference group 

The green bars represent the number of drinks/day included in each drinking category. The pink bars represent the number 
of drinks/day included for females if this differed from the males. The 95% CIs are shown in brackets and statistically 
significant results are shown in boldface. The number of participants in each group has been included for those that were 
reported. Bulloch et al. (2012): HRs adjusted for gender, age, marital status, employment status, having a chronic condition, 
being in pain and having a low income. Cabello et al. (2017): ORs adjusted for demographics, presence of physical chronic 
condition, BMI, general health status and country. Sullivan et al. (2011): ORs adjusted for correlated outcome data, gender, 
race, and age. Van Gool et al. (2007): 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 
quantities 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 5ҍ8 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 ṥṭṭṭ). 
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Figure 3 Graph depicting the OR and HR, and the 95% CIs, for the likelihood of having either depression or a 
depressed mood in participants of HED 5Ĭ8 years earlier compared with the reference group 

The green bars represent the number of drinks/day included in each drinking category. The pink bars represent the number 
of drinks/day included for females if this differed from the males. The 95% CIs are shown in brackets and statistically 
significant results are shown in boldface. The number of participants in each group was not reported in these studies. 
Cabello et al. (2017): ORs adjusted for demographics, presence of physical chronic condition, BMI, general health status 
and country. Sullivan et al. (2011): ORs adjusted for correlated outcome data, gender, race, and age. Van Gool et al. (2007): 
RRs adjusted for baseline depressive symptomatology, age, gender, marital status, educational level, instrumental activities 
of daily living status, and number of chronic 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 Ó18 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 Ó12 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 15ī65 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 (GRADE ṥṭṭṭ). 

Table 3 The OR, HR or RR and the 95% CIs for the likelihood of developing depression within 2Ĭ16 years in 
people according to their drinking frequency 

 Time 
period 

Never 
drinker 

Former 
drinkers 

Occasional 
drinker 

Monthly 
drinker 

Weekly 
drinker 

Cougle et al. (2015) 

N=34,653  

3 years REF OR=0.88 (0.83, 
0.94), p<0.001 

Meng (2017) 

N=12,227 

16 years REF HR=0.88, (0.778, 0.995), p=0.041 

Meng et al. (2017) 

N=1,212 

2 years REF RR=0.15 (0.12, 
0.19), p<0.001 

RR=1.28 (1.12, 
1.45), p<0.001 

RR=0.51 (0.44, 0.58), p<0.001 

N=877 4 years REF RR=0.28 (0.23, 
0.33), p<0.001 

RR=1.56 (1.40, 
1.75), p<0.001 

RR=0.68 (0.61, 0.76), p<0.001 

Cougle et al. (2015): OR adjusted for age, income, marital status, gender, ethnicity, education, and psychiatric comorbidity. 
Meng (2017) and Meng et al. (2017) did not adjust for any possible confounders. The number of participants in each 
drinking category were not reported for these studies. The green shading represents statistically significant results. 

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).īSui et al. (2009) enrolled healthy (no mental/mood disorders, 
cardiovascular disease or cancer at baseline) men and women aged 20ī81 years and reported on the 
effects of drinking җр ŘǊƛƴƪǎ (Ó70 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 (GRADE ṥṥṥṭ). 

Onwuameze et al. (2013) enrolled farmers from Iowa (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 җ4 for unhealthy alcohol use. The three AUDIT-C questions that 
ƳŜŀǎǳǊŜ ǘƘŜ ŀƳƻǳƴǘ ŀƴŘ ŦǊŜǉǳŜƴŎȅ ƻŦ ŀ ǇŜǊǎƻƴΩǎ ŘǊƛƴƪƛƴƎ 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 10ī30 g alcohol/day and depression at a later time point when compared with drinking less 
(GRADE ṥṥṭṭ). 

 
Figure 4 Graph depicting the RR or HR and the 95% CIs for the likelihood of having depression among 

participants who drank Ó5 drinks/week 12 years earlier compared with those who drank <5 drinks/week  

The pink and blue bars represent the number of drinks/day included for in each drinking category females and males, 
respectively. The 95% CIs are shown in brackets. The number of participants included in the drinking group are shown. Sui 
et al. (2009): OR adjusted for age, baseline examination year and survey response year. Onwuameze et al. (2013): 
univariate analysis. Ruggles et al. (2017): 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 нҍмс 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 (GRADE ṥṭṭṭ). 
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Table 4 The HR or RR and the 95% CIs for the likelihood of developing depression within 2Ĭ16 years in males 
and females according to their drinking frequency 

 Follow-
up 

Never 
drinker 

Former drinkers Occasional drinker Monthly drinker 

Meng (2017) 

Women 

N~6,334 

16 years REF HR=0.92 (0.80, 1.05) 

Men 

N~5,893 

16 years REF HR=0.79 (0.64, 0.98), 
p=0.035 

Meng et al. (2017) 

Women 

N=646  

2 years REF RR=0.11 (0.07, 0.15), 
p<0.001 

RR=1.49 (1.25, 1.77), 
p<0.001 

RR=0.75 (0.63, 0.89), 
p=0.001 

Women 

N=550  

4 years REF RR=0.21 (0.17, 0.27), 
p<0.001 

RR=1.19 (1.05, 1.35), 
p=0.008 

RR=0.75 (0.66, 0.85), 
p<0.001 

Men 

N=327  

4 years REF RR=0.26 (0.18, 0.37), 
p<0.001 

RR=2.62 (1.93, 3,56), 
p<0.001 

RR=0.45 (0.33, 0.62), 
p<0.001 

Blue and pink cells represent statistically significant results for males and females, respectively. Meng (2017) and Meng et 
al. (2017) did not adjust for any possible confounders. The number of participants in each group was not reported. 

One small study by Johnson et al. (2013) with poor internal validity, enrolled 382 women aged 18ī83 
years and found a significant positive association between HED and depressive symptoms 4 years 
later (Table 5). HED ǿŀǎ ŘŜŦƛƴŜŘ ōȅ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŘǊƛƴƪƛƴƎ җс ŘǊƛƴƪǎ (84 g alcohol)/occasion and 
subjective intoxication over the previous 12 months (GRADE ṥṭṭṭ). The study was considered 
too small on which to base firm conclusions. It is therefore concluded that there is limited evidence 
of an association. 

Table 5 The correlation between mean number of drinks consumed and depression symptoms within 4 years  

Population Exposure Follow-up Results 

N=384 Adult females (18-
83 years) 

Ó6 drinks/week, or been drunk Ó1 
occasion past year (n=98) 

4 years ɓ=0.18, p<0.05 

Source: Johnson et al. 2013 

The regression analysis was adjusted for baseline depressive symptoms. 

3.1.2 Adolescents 

Summary:  

Both genders combined: 

Cross-sectional associations between measures of alcohol (volume consumed, frequency of consumption, 
frequency x quantity, any alcohol consumed, HED, heavy or harmful drinking) and depressive symptoms 
were all consistently statistically significant in adolescents. However, cross-sectional data do not allow 
conclusions regarding the direction of effect to be made. Studies regarding prospective associations 
between alcohol measures at one time point, and depressive symptoms at a later time point, controlling for 
baseline depression, were much less consistent.    

Two studies reported on an association between volume of alcohol consumed and levels of depressive 
symptoms a year or two later. The larger study reported all correlations were significant, while the smaller 
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 consumption and 
depressive symptoms found significant positive correlations, but after adjusting for gender, generational 
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status, and delinquency, one of the studies found the association was no longer significant. The fourth 
study reported non-significant results in the opposite direction. 

Two out of three studies reported an association between alcohol quantity x frequency and depressive 
symptoms. The remaining study had results in the same direction but was too small for the results to be 
statistically significant. 

Two studies reported on an association between the consumption of any alcohol and depressive symptoms 
up to 3 years later. Both studies reported positive associations between adolescents (aged 11 ï 14 years) 
drinking any alcohol (more than a few sips) and depression at later time points. One study reported that 
correlations were not significant for depression at age 13, but the study was underpowered. 

One study reported adolescents who drank weekly at age 13, were more likely to have depressive 
symptoms at ages 15 ï 18 compared with those who drank less than weekly. Those who were less than 
weekly drinkers at age 13 but increased their consumption such that they were weekly drinkers by age 18 
were also more likely to have depressive symptoms at ages 18 compared with those who drank less than 
weekly between the ages of 13 and 18. 

Six studies reported on an association between HED or drinking to intoxication and depressive symptoms. 
The majority of the studies showed a positive association between HED and later depressive symptoms 
(up to 6 years). However, one study found negative associations, suggesting that HED may result in fewer 
depressive symptoms. The reason for the heterogeneity is unclear.  

In females: 

One study reported that HED more frequently than once per week when aged 16-21 was significantly 
associated with having depression between ages 22 and 27. Weekly HED or less was not associated with 
depression. 

One study reported that 14-year-old girls who drank moderately (occasionally) or highly (weekly) were 
significantly more likely to have a depressive episode at age 16 than those who drank only occasionally or 
not at all. 

Two studies reported no significant association between frequency of alcohol consumption and depressive 
symptoms, although a consistent positive trend was identified. 

A single small study reported on the association of quantity x frequency and depressive symptoms after 1 
and 2 years. The correlations were significant at nearly all time points, suggesting that in females, the 
number of drinks consumed in a month over ages 12 ï 14 predict depressive symptoms a year or two later. 

Four studies reported conflicting results for the association between HED and depressive symptoms. One 
study reported that those participating in HED had higher concurrent levels of depressive symptoms. Age-
related reductions in depressive symptoms were therefore larger on average for those who participated in 
HED at baseline (i.e. HED predicted a faster reduction in symptoms, which may be due to regression to the 
mean). One study reported that HED was associated with higher depressive symptoms at follow-up, while 
the remaining two studies reported no association.  

In males: 

One study reported that moderate (occasional) and high (weekly) levels of alcohol consumption in 14 -year 
-old males, significantly predicted having a depressive episode by age 16. 

Two small studies found no significant association between frequency of alcohol consumption and 
depressive symptoms. 

Another small study reported on the association of quantity x frequency and depressive symptoms after 1 
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and 2 years. Only one correlation out of six was significant, suggesting that overall, the number of drinks 
consumed in the past month does not predict depressive symptoms. 

Four studies reported on the association between HED and depressive symptoms up to 14 years later. As 
per female adolescents, one study reported that HED was associated with a faster reduction in depressive 
symptoms, one reported it was associated with higher depressive symptoms, while the remaining two 
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. 

 

Figure 5 Risk of bias summary for studies reporting depression outcomes for adolescents who drank alcohol 

Fifteen studies included results for the total population, nine studies included results for females and eight studies 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 
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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 
quantity 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 
quantity 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 (GRADE ṥṥṭṭ). 

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 (GRADE ṥṥṭṭ). 

Table 6 A grid representing the results from all studies reporting on the correlation between alcohol 
consumption quantity at a specific age and depressive symptoms evaluated at the same or a later age 

  Alcohol consumption quantity at: 

  Age 14 years Age 15 years Age 16 years Age 17 years 
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14 years r=0.09, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

   

15 years r=0.10, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

r=0.16, p<0.05  

Hooshmand et al. 
(2012), N=4,412 

  

16 years r=0.07, p<0.001 

Hooshmand et al. 
(2012), N=4,412 

r=0.12, p<0.05  

Hooshmand et al. 
(2012), N=4,412 

r=0.11, p<0.05  

Hooshmand et al. 
(2012), N=4,412 

 

   ɓ=0.11, p<0.01  

Mason et al. (2008) 
N=429 

 

17 years r=0.14, p<0.05  

Hooshmand et al. 
(2012), N=4,412 

r=0.11, p<0.05  

Hooshmand et al. 
(2012), N=4,412 

r=0.08, p<0.001 

Hooshmand et al. 
(2012), N=4,412 

r=0.04 

Hooshmand et al. 
(2012), N=4,412 

18 years   ɓ=0.10 

Mason et al. (2008) 
N=429 

 

22 years   ɓ=0.21, p<0.01   
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  Alcohol consumption quantity at: 

  Age 14 years Age 15 years Age 16 years Age 17 years 

Mason et al. (2008) 
N=429 

Columns characterise the age at which alcohol consumption was measured, rows characterise the age at which depressive 
symptoms were measured. The correlation coefficients are reported in the intersecting cell. The green shading represents 
statistically significant correlations. Hooshmand et al. (2012) calculated the Pearson correlation between continuous alcohol 
quantity and depressive symptoms variables. Mason et al. (2008) used 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 (GRADE ṥṭṭṭ). 

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 (GRADE ṥṭṭṭ). 
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Table 7 A grid representing the results from all studies reporting on the correlation between alcohol drinking 
frequency at a specific age and depressive symptoms evaluated at the same or a later age 

 Drinking frequency at: 

Age 11 Age 14 Age 15 Age 16 Age 17 
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Age 11 ɓ=0.015 

Scholes-Balog et al. 
(2015), N=927 

    

Age 14 ɓ=ī0.051 

Scholes-Balog et al. 
(2015), N=927 

r=0.22, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

   

  ɓ=0.143, p<0.001 

Scholes-Balog et al. 
(2015), N=927 

   

Age 15  r=0.11, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

r=0.17, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

  

Age 16  r=0.10, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

r=0.11, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

r=0.11, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

 

  ɓ(adj)=0.04 

Parrish et al. (2016), 
N=620 

 ɓ=0.19, p<0.01 

Mason et al. (2008), 
N=429 

 

  ɓ=ī0.035 

Scholes-Balog et al. 
(2015), N=927 

 ɓ=0.049 

Scholes-Balog et al. 
(2015), N=927 

 

Age 17  r=0.11, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

r=0.10, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

r=0.09, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

r=0.12, p<0.05 

Hooshmand et al. 
(2012), N=4,412 

Age 18    ɓ=0.22, p<0.001 

Mason et al. (2008), 
N=429 

 

Age 22    ɓ=0.08 

Mason et al. (2008), 
N=429 

 

Columns characterise the age at which alcohol consumption was measured, rows characterise the age at which depressive 
symptoms were measured. The correlation coefficients are reported in the intersecting cell. The green shading represents 
statistically significant correlations. Hooshmand et al. (2012) calculated the Pearson correlation between continuous alcohol 
frequency and depressive symptoms variables. Mason et al. (2008) used SEM regression analysis with alcohol quantity as 
an ordinal variable and depressed mood as a continuous variable. Parrish et al. (2016) used SEM regression analysis with 
drinking frequency and depressive symptoms as continuous variables. Adjusted for gender and generational status and 
delinquency. Scholes-Balog et al. (2015) used SEM cross-lagged path analysis with drinking frequency as a binary variable 
and depressed mood as a continuous variable; 

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 Q×F alcohol use did not predict change in depression (Q×F intercept-ŘŜǇǊŜǎǎƛƻƴ ǎƭƻǇŜ ʲҐлΦлоΣ 
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 



 

November 2018  29 

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 (GRADE ṥṭṭṭ). 

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

Table 8 A grid representing the results from all studies reporting on the correlation between alcohol 
consumption (quantity x frequency) at a specific age and depressive symptoms evaluated at the same or 
a later age 

 Alcohol consumption quantity × frequency at: 

Age 14 Age 15 Age 16 
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Age 14 r=0.20, p<0.001 

Mackie et al. 2011 (N=393) 

  

Age 15 r=0.08 

Mackie et al. 2011 (N=393) 

r=0.14, p<0.05 

Mackie et al. 2011 (N=393) 

 

Age 16   ɓ=0.24, p<0.05 

Mason & Spoth 2011 (N=151) 

Age 18   ɓ=0.27, p<0.05 

Mason & Spoth 2011 (N=151) 

Age 28   rho=0.072, p<0.001 

ɓ=0.10, p<0.001 

Patwardham et al. 2017 (N=6,963) 

Columns characterise the age at which alcohol consumption was measured, rows characterise the age at which depressive 
symptoms were measured. The correlation coefficients are reported in the intersecting cell. The green shading represents 
statistically significant correlations. Mackie et al. (2011) calculated the Pearson correlation between continuous alcohol 
frequency and depressive symptoms variables. Mason & Spoth (2011) used SEM regression analysis with a summed 
alcohol quantity-frequency index and depressed mood as continuous variables. Patwardham et al. (2017) calculated the 
Spearmanôs rank-order correlation between a continuous alcohol consumption variable and a binary depressive symptoms 
variable. 
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Figure 6 Bar graph depicting the Pearson correlation coefficient between alcohol consumption Q×F measured at 

age 14 (T1), then 6 (T2), 12 (T3) and 18 (T4) months later and depressive symptoms at T1, T2, T3 and T4 

The x-axis represents the wave at which alcohol use was assessed. Alcohol use was a composite of quantity and frequency. 
The blue bars represent alcohol measures taken from T1 (age 14 years). The green bars represent alcohol measures taken 
6 months later. The orange bar represents alcohol measures taken at 12 months and the pink bar represents alcohol 
measures taken at 18 months. The time-point from which the depressive symptom measures were taken is shown at the top 
of the graph. The asterisks indicates statistical significance (* p<0.05 and ** p<0.001). (Mackie et al. 2011) 

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) (BҐҍлΦнлΣ ǇғлΦллм) (GRADE ṥṥṭṭ). 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 11ī14 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.  



 

November 2018  31 

These results suggest there is limited evidence of an association between consuming alcohol and 
having depressive symptoms at the same age (GRADE ṥṭṭṭ). 

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

Table 9 A grid representing the results from all studies reporting on the correlation between any alcohol 
consumption at a specific age and depressive symptoms evaluated at the same or a later age 

 Alcohol consumption at: 

Age 11 Age 12 Age 13 Age 14 Age 15 
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Age 11 phi=0.13, p<0.05 

Birkley et al. 2015 
(N=800) 

    

Age 12 phi=0.14, p<0.05 

Birkley et al. 2015 
(N=800) 

phi=0.21, p<0.001 

Birkley et al. 2015 
(N=800) 

   

  ɓ=0.23, p<0.01 

McCarty et al. 2012 
(N=512) 

   

Age 13  ɓ=0.13, p<0.01 

McCarty et al. 2012 
(N=512) 

ɓ=0.19, p<0.01 

McCarty et al. 
2012 (N=512) 

  

Age 14  ɓ=0.16, p<0.01 

McCarty et al. 2012 
(N=512) 

ɓ=0.08 

McCarty et al. 
2012 (N=512) 

ɓ=0.18, p<0.01 

McCarty et al. 2012 
(N=512) 

 

Age 15  ɓ=0.17, p<0.01 

McCarty et al. 2012 
(N=512) 

ɓ=0.02 

McCarty et al. 
2012 (N=512) 

ɓ=0.17, p<0.01 

McCarty et al. 2012 
(N=512) 

ɓ=0.15, p<0.01 

McCarty et al. 2012 
(N=512) 

Columns characterise the age at which alcohol consumption was measured, rows characterise the age at which depressive 
symptoms were measured. The correlation coefficients are reported in the intersecting cell. The green shading represents 
statistically significant correlations. Birkley et al. (2015) calculated phi correlation coefficients and SEM path analysis 
between a binary variable for alcohol consumption and a continuous variable for depressive symptoms. McCarty et al. 
(2012) used SEM path analysis with alcohol consumption as a binary variable and depressive symptoms as a continuous 
variable. 

A Norwegian study with poor internal validity by Skogan et al. (2016) reported on the association 
between weekly alcohol consumption at age 13ī18 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 (GRADE ṥṭṭṭ). 
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Figure 7 Bar graph depicting the linear regression beta coefficient (95% CI) for the association between alcohol 

consumption trajectories from age 13 years and depressive symptoms 1Ĭ3 years later 

The ages shown on the x-axis represent the age at which depressive symptoms were assessed. Alcohol consumption 
trajectories were a composite of the four-level drinking frequency variable at ages 13, 15, 16 and 18 years. The blue bars 
represent adolescents who were weekly drinkers at age 13. The green bars represent adolescents who were less than 
weekly drinkers at age 13 years but had increased consumption to weekly by age 18 years. The orange bars represent 
adolescents who were non-drinkers at age 13 years but started drinking weekly by age 18 years. The reference groups were 
adolescents who were less than weekly drinkers or non-drinkers at age 13 years and did not greatly increase their level of 
alcohol consumption up to age 18 years. The 95% CIs are also shown, 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 җр ŘǊƛƴƪǎκǎŜǎǎƛƻƴ) 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 җ3 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 όŘŜŦƛƴŜŘ ŀǎ җо ŘǊƛƴƪǎ ƛƴ ŀ Ǌƻǿ ƛƴ ǘƘŜ 
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 җ5 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 җр ŀƭŎƻƘƻƭƛŎ ŘǊƛƴƪǎ 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. (GRADE ṥṭṭṭ). 

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). (GRADE ṥṭṭṭ). 
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Table 10 A grid representing the results from all studies reporting on the correlation between HED or drinking to 
intoxication as an adolescent, and depressive symptoms evaluated at the same or a later age 

 HED at: 

Age 13 Age 14 Age 15 Age 16 
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Age 13 rho=0.20, p<0.001 

Chan et al. 2013 (N=969) 

   

Age 14 rho=0.15, p<0.001 

Chan et al. 2013 (N=969) 

rho=0.21, p<0.001 

Chan et al. 2013 (N=969) 

  

Age 15 rho=0.09, p<0.01 

Chan et al. 2013 (N=969) 

rho=0.08, p<0.05 

Chan et al. 2013 (N=969) 

rho=0.13, p<0.05 

Chan et al. 2013 (N=969) 

 

 ɓ=0.30, p<0.05 

Skogan et al. 2016 
(N=1,102) 

ɓ=0.01 

Cisler et al. 2012 
(N=2,511) 

r=0.141, p<0.01 

Gustafson2012 (N=3,194) 

 

Age 16 ɓ=0.316 

Skogan et al. 2016 
(N=1,102) 

  ɓ=0.11 

Mason et al. 2008 
(N=429) 

    ɓ=0.20, p<0.05 

Mason & Spoth 2011 
(N=1,521) 

Age 17  ɓ=ī0.06, p<0.05 

Cisler et al. 2012 
(N=1,653) 

  

Age 18 ɓ=0.27, p<0.05 

Skogan et al. 2016 
(N=1,102) 

  ɓ=0.14, p<0.05 

Mason et al. 2008 
(N=429) 

    ɓ=0.27, p<0.05 

Mason & Spoth 2011 
(N=1,521) 

Age 21   r=0.069, p<0.10 

Gustafson2012 (N=3,194) 

 

Age 22    ɓ=0.13, p<0.05 

Mason et al. 2008 
(N=429) 

Age 27   r=0.029 

Gustafson2012 (N=3,194) 

 

Columns characterise the age at which alcohol consumption was measured, rows characterise the age at which depressive 
symptoms were measured. The correlation coefficients are reported in the intersecting cell. The green shading represents 
statistically significant positive correlations and the grey shading represents significant negative correlations. Chan et al. 
(2013) calculated Spearmanôs rank-order correlation with HED as an ordinal variable and depressive symptoms scores as a 
continuous variable. Cisler et al. (2012) used multiple linear regression analysis with HED frequency and total depressive 
symptom scores as continuous variables. Gustafson(2012) calculated Pearson correlation coefficients with HED frequency 
and depressive symptoms scores as continuous variables. Mason et al. (2008) used SEM regression analysis with HED 
frequency as an ordinal variable and depressed mood as a continuous variable. Mason & Spoth (2011) used SEM 
regression analysis with HED frequency as an ordinal variable and depressed mood as a continuous variable. Skogan et al. 
(2016) used linear regression analysis with drinking to intoxication as a binary variable and the mean 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. 
!ƭǘƘƻǳƎƘ ǘƘŜȅ ǊŜǇƻǊǘŜŘ ŀ ǇƻǎƛǘƛǾŜ {ǇŜŀǊƳŀƴΩǎ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ 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 ( a̡djҐҍлΦлсрΣ ǇғлΦллм) 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. (GRADE ṥṥṭṭ). 

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

Table 11 A grid representing the results from all studies reporting on the correlation between heavy or harmful 
drinking as an adolescent, and depressive symptoms evaluated at the same or a later age 

 Heavy or harmful drinking at: 

Age 13 Age 14 
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 Age 14  rho=0.13, p<0.05 

Pesola et al. 2015 (N=1,883) 

Age 15 ɓ=0.40, p<0.05 

Skogan et al. 2016 (N=1,102) 

 

Age 16 ɓ=0.35, p<0.05 

Skogan et al. 2016 (N=1,102) 

rho=0.33, p<0.001 

Pesola et al. 2015 (N=1,883) 

Age 18 ɓ=0.37, p<0.05 

Skogan et al. 2016 (N=1,102) 

 

Columns characterise the age at which alcohol consumption was measured, rows characterise the age at which depressive 
symptoms were measured. The correlation coefficients are reported in the intersecting cell. The green shading represents 
statistically significant positive correlations. Pesola et al. (2015) calculated the Spearmanôs rank-order correlation and used 
SEM regression analysis with an ordinal harmful drinking variable and a continuous depressed mood variable. Skogan et al. 
(2016) used linear regression analysis with drinking to intoxication as a binary variable and the mean depression score as a 
continuous variable. 

3.1.2.2  Female and male subgroup analysis 

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 18ī23 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 16ī21 years had a 30% increase in the likelihood of having depression at age 
22ī27 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 3мҍ36 years, it did not reach 
statistical significance and the wide 95% CIs suggest that the study may have been underpowered 
for this outcome. Less frequent HED (once weekly or less often) at age мсҍнм ȅŜŀǊǎ did not increase 
the chance of having depression in either age group compared to women who did not drink 
episodically (GRADE ṥṥṭṭ). 
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Figure 8 Bar graph depicting the OR (95% CI) for the likelihood of females having depression if participating in 

HED 6Ĭ15 years earlier compared with no HED 

The 95% CIs are shown, the asterisk indicates statistical significance. The age of assessing depression are shown below 
the x-axis. The no HED group (n=1,998) was used as the reference in logistic regression analysis (Powers et al. 2016). Both 
depressive symptoms and HED frequency were used as categorical variables. 

One study with moderate internal validity (Edwards et al, 2014) reported the odds ratios (OR) and 
95%CIs for the increased likelihood of adolescents aged 16 years developing depression according to 
their drinking frequency мҍо ȅŜŀǊǎ ŜŀǊƭƛŜǊ, 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 (GRADE ṥṥṭṭ). 
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Figure 9 Bar graph depicting the OR (95% CI) for the likelihood of having had a depressive episode at age 16 
years if drinking moderately or heavily 1Ĭ3 years earlier compared with drinking little or no alcohol 

The pink bars represent the OR point estimates for females (N=2,414) and the blue bars represents those for males 
(N=1,878) at different drinking levels from Edwards et al. (2014). The 95% CIs are also shown, the asterisk indicates 
statistical significance. The low alcohol consumption group (n=2,105 boys and n=2,105 girls) was used as the reference 
group in logistic regression analysis. Both drinking frequency over time (ages 13ï15) and depressive episodes were 
categorical 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 (GRADE ṥṭṭṭ). 

Table 12 A grid representing the results from both studies reporting on the association between alcohol drinking 
frequency at ages 13, 14 or 15 years and depressive symptoms 1Ĭ4 years later 

 Alcohol consumption frequency at: 

Age 13 Age 14 Age 15 Age 16 
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Age 13 

 

   

Age 14 
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 Alcohol consumption frequency at: 

Age 13 Age 14 Age 15 Age 16 

Age 15 

   

 

  

  

 

Age 16 

    

Age 18  

  

 

The pink bars represent the results for females and the blue bars represents results for males. The ages shown on the x-
axis represent the age at which the alcohol drinking frequency was assessed followed by the age at which depressive 
symptoms were assessed. (1) Fleming et al. (2008) determined the ɓ coefficients using Latent growth curve analysis with 
alcohol drinking frequency as a categorical variable and depressive symptoms as a continuous variable. (2) Wymbs et al. 
(2014) reported SEM correlation coefficients using drinking frequency and depressive symptoms as continuous variables. 

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. (GRADE ṥṥṭṭ). 

Table 13 A grid with bar graphs representing the results from two studies reporting on the correlation between 
alcohol consumption (quantity x frequency) at a specific age and depressive symptoms evaluated at a 
later age for males and females 

 Alcohol consumption quantity x frequency at: 

Age 12 Age 13 Age 14 Age 15 
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Age 12 

 

   

Age 13 
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Age 14 

   

 

Age 15 

    

Columns characterise the age at which alcohol consumption was measured, rows characterise the age at which depressive 
symptoms were measured. The correlation coefficients are graphed in the intersecting cell. Pink bars represent results for 
girls, and blue bars represent results for boys. Significant results are indicated by the p-value (1) Danzo et al. (2017) 
calculated Pearson correlation coefficients with 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 ̡ 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: ̡ ҐҍлΦллн όҍлΦмлΣ лΦмлύΣ ǇҐмΦл). 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 (GRADE ṥṥṭṭ). 

Table 14 A grid with bar graphs representing the results from three studies reporting on the correlation between 
HED at a specific age and depressive symptoms evaluated at a later age for males and females 

 HED at: 

Age 14 Age 15 
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 HED at: 

Age 14 Age 15 
D

e
p

re
s
s
iv

e
 s

y
m

p
to

m
s
 a

t:
 

Age 16 

 

 

Age 21  

 

Age 28  

 

Columns characterise the age at which alcohol consumption was measured, rows characterise the age at which depressive 
symptoms were measured. The correlation coefficients are reported in the intersecting cell. The pink shading represents 
correlations for females and the blue shading represents correlations for males. Significant results are indicated by the p-
value. (1) Pesola et al. (2015) used SEM regression analysis with an ordinal harmful drinking variable and a continuous 
depressed mood variable, (2) Needham et al. (2007) used latent growth curve analysis with HED as a categorical variable 
and depressive symptoms as a continuous variable. (3) Wilkinson et al. (2016) linear regression analysis with HED as a 
categorical variable and depressive 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% CIs on a graph from age 12 
to 31 years. The coefficient values and the 95% CIs 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) (GRADE ṥṥṥṭ). 

Table 15 Age-varying coefficients (95% CI) for HED associated with elevated depressive symptoms (values 
estimated from Schuler et al. 2015; Fig. 4) 

Age at comparison Females Males 

12 years ɓ~3.7 (95% CI 2.1, 5.3) ɓ~2.1 (95% CI 1.7, 4.4) 

17 years ɓ~0.7 (95% CI 0.3, 1.1) ɓ~0.3 (95% CI 0.0, 0.3) 

18.5 years ɓ~0.4 (95% CI 0.0, 0.8) ɓ~0.0 (95% CI ī0.3, 0.3) 

31 years ɓ~ī0.9 (95% CI ī1.6, ī0.3) ɓ~ī0.4 (95% CI ī0.9, 0.3) 

Pink cells refer to a significant association between HED and elevated depressive symptoms for females, and the blue cells 
for males. Age-varying coefficients derived using multivariate time-varying effect modelling (adjusting for daily smoking and 
marijuana use) with HED as a binary variable and depressive symptoms as a continuous variable. 

  




































































































































































































































































