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Hazardous alcohol consumption, defined as the regular average 
consumption of 20 - 40 g of alcohol a day for women and 40 - 60 g a 
day for men,[1] remains a major problem in low- and middle-income 
countries (LMICs) and is a major contributor to the burden of 
disease. Hazardous alcohol consumption presents a serious threat to 
the health and wellbeing of all people and is causally linked to chronic 
and acute health problems, in particular cancer, cardiovascular 
diseases, digestive tract conditions, accidents and violence,[2] as 
well as infectious diseases such as HIV and AIDS, hepatitis A and 
tuberculosis.[3,4]

The most recent Global Burden of Disease Study[5] estimated 
alcohol to be the seventh leading risk factor in 2016 in terms of 
disability-adjusted life-years (DALYs). Alcohol use was estimated 
to have caused approximately 99.2 million DALYs (95% confidence 
interval (CI) 88.3 - 111.2 million), accounting for 4.2% (95% CI 3.7 - 
4.6) of total DALYs, a larger share of total burden than previously 
reported.[5] In sub-Saharan Africa alone, alcohol was responsible 
for 6.4% of all deaths and 4.7% of all DALYs lost in 2012.[6] This 
represents a higher number of deaths and DALYs than previously 

reported by the World Health Organization (WHO) (3.3% of all 
deaths and 2.4% of DALYs).[7] South Africa (SA) has very high 
rates of hazardous alcohol consumption among drinkers, with rates 
of hazardous drinking appearing to be on the rise.[8] For example, 
in a cross-sectional analysis, researchers found an increase in the 
proportion of drinkers reporting binge drinking, an indicator of 
hazardous alcohol consumption, from 9.8% in 2005 to 13.2% in 
2012.[9]

Together, these findings highlight the need for interventions to 
prevent transitions from non-hazardous alcohol use to hazardous 
patterns of consumption, and from hazardous alcohol use to the more 
severe form of alcohol use disorders (AUDs). In order to identify 
population-specific points of intervention for preventing progression 
to more harmful levels of use, context-specific information on the 
aetiology and the progression and remission trajectories of AUDs is 
needed.[7] There has been some research in this area that has focused 
on understanding the transition from use to dependence[7] or abuse 
to dependence,[10] but this has almost always been conducted in high-
income settings with vulnerable population subgroups[11,12] rather 
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than in the general population. There is a dearth of research emanating 
from LMICs, where socioeconomic contexts differ from those of high-
income countries and where the alcohol environment is changing and 
increases in the alcohol-attributable burden of disease are inevitable.[6]

Although several SA studies have provided population- and 
community-level data on patterns of alcohol consumption,[13-15] 
these studies have not reported on the progression from non-
problematic alcohol use to AUDs or the impact that cohort alcohol 
use has on transitioning through stages of alcohol use and AUDs. 
Estimating the risk and correlates of transitioning from alcohol use 
to dependence in this context will not only contribute to existing 
literature on the trajectories of use but will also provide information 
about the aetiology and the trajectories of alcohol use in SA. This is of 
importance, given the high levels of heavy episodic drinking among 
drinkers in SA[7] and the need to identify interventions that could 
work towards addressing or alleviating the burden.

Objectives
This study attempted to address this gap by analysing data from 
the South African Stress and Health Survey, collected as part of 
the WHO’s World Mental Health Survey Initiative. While previous 
publications from this initiative have addressed the prevalence of 
AUDs,[10,11] we aimed to estimate the prevalence of use, regular use, 
AUDs and remission from AUDs in the SA population. A further 
objective was to investigate whether age of onset, education, sex and 
level of cohort alcohol use are associated with commencement of 
alcohol use, regularity of use, and transitions to and remission from 
more harmful levels of use.

Methods
Sample
The South African Stress and Health Survey recruited a nationally 
representative sample of 4 315 individuals aged ≥18 years. As 
reported in an earlier article,[10] the study was a multistage, random 
area probability sample of adults resident in SA. Sampled residences 
were stratified into 10 diverse housing categories. Within each of 
these strata, 600 households were listed from maps, census data or 
aerial photographs. A probability sample of households was selected 
and screened to determine eligibility. A single adult respondent from 
each selected dwelling was drawn randomly using the Kish method. 
Surveys were administered by trained field interviewers, in person 
and in the home language of the participant during prescheduled 
appointments. As reported on in an earlier article,[12] field interviewers 
made up to three attempts to contact each respondent, and the overall 
response rate was 85.5%.

All recruitment, consent and field procedures were approved by 
the human subjects committees of the University of Michigan and 
Harvard Medical School. A single project assurance of compliance 
was obtained from the Medical University of South Africa (ethics ref. 
no. #S-017210-01), which was also approved by the National Institute 
of Mental Health.

Excluding four respondents who did not provide any response to 
alcohol use questions, the total sample included 4 311 respondents 
with an overall response rate of 87.1%.

Assessment of alcohol use and use disorders
Data were collected using the World Mental Health Survey Initiative 
version of the Composite International Diagnostic Interview version 
3.0 (WMH-CIDI 3.0).[13] This interview has been used in household 
surveys in at least 28 countries including SA, and has undergone 
extensive methodological development and testing. The instrument 

collects diagnostic information on a broad range of mental disorders 
and information on risk factors, impact, patterns and treatment of 
mental disorders.

The WMH-CIDI produces diagnostic information according to 
the American Psychiatric Association’s Diagnostic and Statistical 
Manual of Mental Disorders, 4th edition (DSM-IV).[14] Diagnoses 
were derived using standard WMH-CIDI diagnostic algorithms and 
lifetime DSM-IV diagnoses are used in the current report.

Age of onset and speed of transition between stages of alcohol 
use were evaluated. These stages were ‘use’ (first time drinking a 
standard alcoholic drink), ‘regular use’ (first time consuming 12 or 
more drinks in a year), DSM-IV abuse without prior dependence and 
DSM-IV dependence. We also assessed remission from dependence 
and from abuse without dependence, where remission was defined as 
the absence of all disorder-related symptoms for >12 months prior 
to the interview.

To minimise respondent burden, questions regarding AUDs were 
asked of all respondents who, in the year they drank most, drank 
alcohol on at least one day per week, or at least three standard (10 g) 
alcoholic drinks per drinking day. Alcohol dependence questions 
were only asked of persons with a history of alcohol abuse. However, 
as abuse and dependence are independent diagnoses, this leads to 
an underestimation of dependence. In an effort to address this issue, 
dependence cases were imputed among non-abusing lifetime users; 
the details of the methodology of this imputation are presented 
elsewhere.[15]

Data analysis
All analyses were carried out using SAS version 9.4 (SAS Insti
tute, USA). Estimates of lifetime prevalence came from PROC 
SURVEYFREQ and discrete-time models from PROC 
SURVEYLOGISTIC, both of which account for the complex survey 
design, including weighting, clustering and stratification. Life-table 
(actuarial) estimates of the survival functions for age of onset and 
remission were produced using the SAS PROC LIFETEST procedure 
and are reported as weighted prevalence.

Discrete-time survival models were used to investigate the 
association of cohort use with transitions between stages of alcohol 
involvement, with person-year as the unit of analysis and a logistic 
link function. We defined the cohort use variable to represent, at 
any given age, the level of alcohol use in an individual’s birth and sex 
cohort. An individual’s birth cohort was based on their year of birth 
±5 years, which created 11-year wide cohorts by sex, centered on year 
of birth. The cohort widths were reduced for those aged ≤22 years at 
age of interview to as closely as possible ensure symmetry around 
birth year while maintaining an arbitrary minimum of 50 respondents 
in each sex-specific cohort. Cohorts were top-coded from age ≥65. 
The cohort use variable modelled the estimated proportion of people 
(/10) in the individual’s birth and sex cohort who had used alcohol 
by the prior person-year. Linearity of the log-odds of the cohort use 
variable were investigated.

Other covariates included in these models were sex, time-varying 
educational level (student, low, low/medium, medium/high or high) 
and person-year age groupings (use, regular use and use disorder 
transitions used ≤14, 15 - 17, 18 - 20, 21 - 24, 25 - 29 and ≥30 
categories; remission models used ≤18, 19 - 20, 21 - 22, 23 - 24, 
25 - 29, 30 - 39 and ≥40 categories). Age of commencing alcohol use 
was included in all models except transition to commencing use and 
was defined as early (≤17 years), mid (18 - 20 years) or late (≥21 years) 
tertiles. The remission from alcohol abuse model also adjusted 
for years since onset of abuse and speed to transition from use to 
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abuse, defined as early (0  - 2 years), mid 
(3 - 6 years) or late (≥7 years) tertiles. Odds 
ratios (ORs) and 95% confidence intervals 
(CIs) are presented and significance tests are 
evaluated using 0.05-level two-sided tests.

Results
Prevalence of alcohol stages
Of the total sample, 40.6% (95% CI 38.3  - 
42.9) of respondents indicated having 
used alcohol in their lifetime, 35.3% (95% 
CI 33.2  - 37.5) reported using alcohol regu
larly, and 8.8% (95% CI 7.4 - 10.1) met diag
nostic criteria for alcohol abuse and 2.7% 
(95% CI 2.0  - 3.5) diagnostic criteria for 
alcohol dependence.

Among lifetime users, a large proportion 
reported having used alcohol regularly at 
some point (87%; 95% CI 85.3 - 88.7), one 
in five (21.6%; 95% CI 18.8  - 24.4) met 
diagnostic criteria for lifetime alcohol abuse, 
and a smaller proportion (6.7%; CI 5.0  - 
8.5) met criteria for lifetime dependence. 
The prevalence of remission among lifetime 
abuse without dependence cases was 55.9% 
(95% CI 49.0  - 62.7) Additionally, 52.8% 
(95% CI 39.5  - 66.1) of respondents with 
lifetime alcohol dependence reported having 
remitted by the time of the survey.

Age of onset distributions
Fig. 1 shows the cumulative age-of-onset 
curves for alcohol use, regular use, abuse and 
dependence as well as remission from abuse 
and dependence. Onset of use and regular 
use were closely aligned, with the median 
age of onset of use at 20 years and that of 
regular use at 21 years. Onset of abuse and 
dependence occurred at a later life stage, 
median ages being 27 years and 31 years, 
respectively. Remission largely occurred 
(75th percentile) by age 47 for abuse and age 
48 for dependence.

Time to transition across stages of 
alcohol use
Fig. 2 shows the cumulative curves of time 
for transitioning between stages of alcohol 
use. Onset of regular alcohol use largely 
occurred (75th percentile) within 2 - 3 years 
of first use; in fact, within a year of first using 
alcohol, more than half of users transitioned 
to regular use. Almost a quarter (24.3%) of 
alcohol abuse cases developed within 2 years 
of first alcohol use, while it took twice 
as long (4 years) for the same proportion 
of dependence cases to develop. Time to 
remission was similar between abuse and 
dependence cases, with more than half of 
all remission cases transitioning out of the 
disorder doing so within 4 years of its onset.

Associations between covariates and 
transitions between alcohol stages
Table 1 summarises the multivariate results 
from investigating associations between 
covariates and transitions of involvement 

with alcohol. The transitions considered 
include from abstinence to first-ever use; 
from use to regular use, use to abuse, 
and use to dependence; and from regular 
use to both abuse and dependence. The 
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Fig. 2. Time between alcohol stages in the South African part of the World Mental Health Survey. 
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findings suggest that the odds of men transitioning were 
significantly greater than for women, both in commencing 
use (OR 2.58, 95% CI 2.13 - 3.14) and transitioning from 
use to regular use (OR 1.35, 95% CI 1.04 - 1.77). Cohort 
use was also found to be significantly associated with these 
transitions such that, for every 10% increase of people 
in any age-sex cohort having commenced use by the 
previous person-year, there was a 12% and 14% increase 
in the adjusted odds of commencing use (OR 1.12, 95% 
CI  1.03 - 1.22) and transitioning to regular use (OR 1.14, 
95% CI 1.01 - 1.29), respectively.

With regard to educational level, compared with 
respondents who had attained a high level of education, 
higher odds of transitioning were observed among 
students for commencing use (OR 1.68, 95% CI 1.17 - 
2.41), and among persons with a low level of education 
for transitioning from use to regular use (OR 1.77, 95% 
CI 1.04 - 3.01).

The results further suggest that an individual’s age 
of commencing use was significantly associated with 
transitions from use to regular use, where those who 
had commenced alcohol use later in life (≥21 years) 
were at higher odds of transitioning to regular drinking 
compared with those who had commenced use earlier. 
We observed no significant associations of gender, cohort 
use, education or age of onset of use with transitions from 
use to use disorders, or from regular use to use disorders.

Table 2 shows the results from investigating associations 
of covariates with remission from alcohol abuse without 
dependence. Gender was significantly associated with 
remission from abuse, such that men were less likely than 
women to remit (OR 0.20, 95% CI 0.06 - 0.71). With 
regard to cohort use, the results suggest that with every 
10% increase in prevalence of use among an individual’s 
age-sex cohort, the odds of remitting from alcohol abuse 
increase by 64% in the subsequent person-year (OR 1.64; 
p=0.007). No other significant findings emerged from the 
analysis. An insufficient number of cases meant that the 
transition to remission from dependence could not be 
investigated.

Discussion
To our knowledge, this is the first study to examine the 
transition from alcohol use to dependence. While the 
study also sought to examine remission from alcohol-
related disorders, data were limited in that remission 
from dependence could not be investigated, but remission 
from alcohol abuse without dependence is presented. 
Nonetheless, this study contributes to estimating the 
prevalence of AUDs and rates of remission from alcohol 
abuse without dependence. Furthermore, it provides 
useful insights into some of the sociodemographic and 
contextual factors associated with transition to and from 
more harmful levels of use.

Overall, lifetime use of alcohol among South Africans 
was 40.6%, which is in keeping with findings from the 
most recent South African Demographic and Health 
Survey.[16] Our findings that 21.7% of users in the sample 
met criteria for abuse and 6.7% met criteria for dependence 
are also in keeping with what we know about rates of abuse 
and dependence from other parts of the world.[17] While Ta
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only a small proportion of individuals who use addictive substances 
develop dependence,[17] the burden associated with alcohol abuse and 
dependence should not be underestimated. Concerted efforts are 
needed to ensure that people at risk of transitioning to more harmful 
levels of alcohol use are identified and provided with interventions to 
prevent this transition.

Our results suggest several potential targets for interventions 
to prevent transition to harmful levels of alcohol use. First, in 
this nationally representative sample, participants generally started 
drinking regularly in their early 20s, with a smaller proportion 
starting during adolescence. This finding is in keeping with studies 
from other countries that also reported that regular alcohol use often 
begins in the early to mid-20s.[17,18] Our finding of quick transitions 
from use to regular use (the majority within 2 years of initial use) 
suggests that interventions to delay the initiation of alcohol use 
further and prevent transition to problematic alcohol consumption 
should target younger age cohorts. Evidence suggests that these 
interventions should be multi-pronged and include community-
based efforts[19] to limit alcohol sales to minors, enforce underage 
drinking laws and stop advertising campaigns targeting young 
people, together with family, school and university prevention 
initiatives and referral to alcohol risk-reduction interventions if 
indicated.[6,20,21] Our findings that cohort alcohol use was associated 
with transition to commencement of use and transition from use to 
regular use suggest that peer influences from direct associations such 
as friends and family may be instrumental in the onset of use and 
subsequent transitioning and are therefore an important target for 
these prevention programmes.

We further found that transitioning from regular alcohol use to 
alcohol abuse and from abuse to alcohol dependence occurs later in 
life, generally in the late 40s. As our findings show, it takes people an 

average of 5 years to transition from regular use to abuse and 7 years 
to transition from use to dependence. This is not surprising given 
findings from other studies that transitioning from use to dependence 
takes longer for alcohol than for other drugs.[22,23] In addition, local 
studies have shown that patients receiving treatment for alcohol 
abuse or dependence are substantially older than individuals who 
have other primary substances of abuse.[24] Given the length of time 
it takes people to transition to more harmful levels of alcohol use, 
there is a sizeable window of opportunity to identify regular users of 
alcohol via screening and provide them with brief interventions to 
help them reduce their risk of progressing to abuse or dependence. 
There is a large body of evidence[25] to support the effectiveness of 
screening, brief interventions and referral to treatment (SBIRT) for 
alcohol-related problems, with these interventions being suitable for 
a range of settings such as emergency room settings,[26] workplace 
settings[27] and primary healthcare settings.[28]

In keeping with previous findings,[16,29] our results suggest that 
being male and being a student were associated with the onset of 
alcohol use. This is of concern, since a systematic review conducted 
in 2016 confirms that hazardous alcohol consumption continues to 
be the most prevalent public health issue encountered by university 
students.[30] Consequently, this highlights the need for interventions 
among university students given that excessive alcohol consumption 
during young adulthood is associated not only with an increased 
risk of alcohol-related problems in adulthood, but also with lower 
academic achievement,[30,31] unsafe sex[31,32] and injury.[33] It is 
therefore evident that there is a need for prevention strategies that 
focus on beliefs and expectations among university students about 
alcohol[32] to further enable university institutions to implement 
evidence-based interventions that target risky drinking practices. It 
is also evident that men are less likely to remit from abuse of alcohol. 

Table 2. Multivariate associations of sociodemographic variables with transition from alcohol abuse to remission†

Variable Category

Abuse (without dependence) to 
remission from abuse

OR 95% CI (p-value)
Sex (ref: female) Male 0.20* 0.06 - 0.71

χ2
1 (p) 6.15** (0.013)

Context‡ Cohort use 1.64* 1.15 - 2.35
χ2

1 (p) 7.31** (0.007)
Education level (ref: high) Student 0.52 0.16 - 1.67

Low 0.69 0.25 - 1.87
Low-average 1.26 0.59 - 2.71
High-average 1.35 0.72 - 2.54
χ2

4 (p) 9.35 (0.053)
Age tertile of commencing alcohol use‡ (ref: late) Early 0.74 0.36 - 1.52

Mid 0.74 0.40 - 1.38
χ2

2 (p) 0.93 (0.628)
Speed to transition from use to disorder§ (ref: late) Early 0.62 0.28 - 1.36

Mid 0.70 0.41 - 1.20
χ2

2 (p) 1.86 (0.395)
Time with disorder Years 0.96 0.91 - 1.02

χ2
1 (p) 1.43 (0.231)

Sample size Total (N) 307

Analysis controlled for person-year age groups (results not shown in table; ≤18, 19 - 20, 21 - 22, 23 - 24, 25 - 29, 30 - 39 and ≥40 years (ref)).
OR = odds ratio; CI = confidence interval; N = the total unweighted number of respondents included in model conditioning on initial stage.
*/**Significant at the 0.05 level, two-sided t-test.
†Remission is defined as having reported more than 12 months, or at least two birthdays, since the last disorder-related problem. Respondents were excluded if age of onset of remission could 
not be defined (n=33 remission from abuse cases).
‡Individuals’ age of commencing alcohol use is split into survey-specific tertiles among all those who ever used alcohol. The earliest (first) tertile is age ≤17 years, the 2nd tertile age 18 - 20 and 
the 3rd tertile age ≥21.
§Individuals’ speed of transition from alcohol use to abuse is split into survey-specific tertiles with tertiles defined as the fastest (early) 0 - 2 years, the middle 3 - 6 years and late 7+ years.
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This is similar to studies conducted by Lopez-Quintero et al.[34] 
They ascribe this finding to women experiencing worse physical, 
mental and social consequences of substance use, including alcohol, 
than men, which may lead to increased motivation to stop using. [34] 
Research conducted by Khan et al.[35] found that men were more 
likely to remit later in life, while women remitted at slightly younger 
ages. The researchers attributed this to the fact that women who use 
alcohol heavily may experience more psychosocial consequences of 
their heavy use, such as marital problems or emotional problems, that 
prompt earlier remittance.

In addition, we noted higher odds of transitioning from use to 
regular use for persons with low educational attainment. A study by 
Crum et al.[36] found that the risk of alcohol disorders was greater 
for those who dropped out of high school. Similarly, other studies 
have found poor educational attainment[37] and dropping out of 
school[38] to be significant predictors for alcohol use. Attention should 
be focused on identifying such groups that are at increased risk of 
developing alcohol-related problems, particularly in the SA context, 
where most young people are socially disadvantaged and poor, thus 
compounding the problem.

Study limitations
While this study provides useful insights, it should be interpreted with 
caution, considering limitations common to most large-scale surveys. 
First, information on use of alcohol was based on self-report data, 
which may have resulted in some under- or over-reporting. Second, 
the data are cross-sectional and while the modelling conducted takes 
into account the time-varying nature of certain variables, we cannot 
attribute relationships as direct causal pathways. The study may also 
be subject to recall bias, since the longer the time interval between 
the event and assessment, the higher the probability of incorrect 
recall. Additionally, the rates of remission reported in this study are 
surprisingly high. Further research to confirm these findings and 
determine all factors or drivers associated with remission is therefore 
encouraged. It may also be worthwhile to examine transition patterns 
on other more recent data sources from SA, such as data from the 
South African Demographic and Health Survey.

Conclusions
Our findings suggest that cohort alcohol use is associated with 
transition to commencement of use and from use to regular use in 
the general SA population. As such, it contributes to estimating the 
prevalence of AUDs and rates of remission from these disorders. The 
study further highlighted the need for interventions among males and 
university students given that excessive alcohol consumption during 
young adulthood and peer influence may be an important target 
for these prevention programmes. While the study highlights the 
importance of early interventions such as screening, brief intervention, 
and referral to treatment (SBIRT) interventions,[26] further research 
examining rates of remission reported in this study is encouraged.
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