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A B S T R A C T   

Aim: Exposure to traumatic events (TEs) is associated with substance use disorders (SUDs). However, most 
studies focus on a single TE, and are limited to single countries, rather than across countries with variation in 
economic, social and cultural characteristics. We used cross-national data to examine associations of diverse TEs 
with SUD onset, and variation in associations over time. 
Methods: Data come from World Mental Health surveys across 22 countries. Adults (n = 65,165) retrospectively 
reported exposure to 29 TEs in six categories: “exposure to organised violence”; “participation in organised 
violence”; “interpersonal violence”; “sexual-relationship violence”; “other life-threatening events”; and those 
involving loved ones (“network traumas”). Discrete-time survival analyses were used to examine associations 
with subsequent first SUD onset. 
Results: Most (71.0%) reported experiencing at least one TE, with network traumas (38.8%) most common and 
exposure to organised violence (9.5%) least. One in five (20.3%) had been exposed to sexual-relationship 
violence and 26.6% to interpersonal violence. Among the TE exposed, lifetime SUD prevalence was 14.5% 
compared to 5.1% with no trauma exposure. Most TE categories (except organised violence) were associated 
with increased odds of SUD. Increased odds of SUD were also found following interpersonal violence exposure 
across all age ranges (ORs from 1.56 to 1.78), and sexual-relationship violence exposure during adulthood (ORs 
from 1.33 to 1.44), with associations persisting even after >11 years. 
Conclusion: Sexual and interpersonal violence have the most consistent associations with progression to SUD; 
increased risk remains for many years post-exposure. These need to be considered when working with people 
exposed to such traumas.   

1. Introduction 

A traumatic event (TE) is defined by the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-5) as exposure to “actual or threat-
ened death, serious injury or sexual violence” (American Psychiatric 
Association, 2013). This may occur directly to a person, or indirectly, by 
witnessing or learning of an event occurring to a loved one, or via 
repeated exposure to traumatic events that have occurred to others (as 
may occur among police, emergency healthcare personnel) (American 
Psychiatric Association, 2013). 

Many studies of TEs focus on specific types of traumatic events (e.g. 
violence (Herrenkohl et al., 2008), sexual assault (Bagwell-Gray et al., 
2015)) or particular groups and ages (e.g. combat veterans (Nichter 
et al., 2020) and children (Costello et al., 2002)). These studies explicate 
the vulnerability of particular groups and the severe aftermath that may 
be associated with specific traumatic events. General population studies 
find that exposure to TEs is a common occurrence. For example, the 
World Mental Health Surveys reported that 70.4% of respondents in 24 
countries were exposed to at least one trauma in their lifetime, with 
one-third of them reporting three or more (Benjet et al., 2016). Specific 
prevalence rates varied across countries, but exceeded 80% in the US, 
Ukraine, Peru, and Lebanon (Benjet et al., 2016; Breslau et al., 1998; 
Mills et al., 2006; Ogle et al., 2014). The consequences of experiencing 
trauma are potentially relevant to a majority of people. 

A frequently studied possible sequela of TEs is post-traumatic stress 
disorder (Breslau, 2002; Geoffrion et al., 2020; Kessler et al., 2018a; 
Kessler et al., 2018b; Lee and Young, 2001; Santiago et al., 2013) 
although other mental disorders including anxiety and depressive dis-
orders have been found to be sequelae (Asselmann et al., 2018; Atta-
nayake et al., 2009; Charlson et al., 2019; Copeland et al., 2007; 
Dworkin et al., 2017; Hart and Rubia, 2012; Maniglio, 2010; Turner and 
Lloyd, 1995). Substance use and substance use disorder (SUD) have also 
been found to be possible sequelae of TEs (Blumenthal et al., 2008; 
Brady and Back, 2012; Halpern et al., 2018; Meyers et al., 2018; Rogers 
et al., 2021; Sordi et al., 2015). Although TEs can lead to regular sub-
stance use (SU) and SUDs, the converse can also occur. For example, 

while a traffic accident TE may lead to substance use and possibly SUD, 
SU/SUD can lead to traffic accidents (Callaghan et al., 2013; Martin 
et al., 2017), and similar bidirectional associations may occur with other 
categories of TEs (e.g. Choenni et al., 2017; Langdon et al., 2017; Ruback 
et al., 2014). 

In this paper, we explore TEs as risk factors for SUDs and therefore 
we consider only prior TEs and their associations with subsequent first 
onset of a SUD. There is evidence that exposure to trauma reduces an 
individual’s capacity to tolerate stress (Najavits et al., 2017). This may 
explain the increased odds of initiating alcohol and illicit drug use to the 
extent that these substances may be used to reduce anxiety, distress and 
stress. Trauma exposure has also been found to be associated with 
poorer problem-solving skills; this may explain transitions to more 
regular and problematic patterns of drug use. If an individual repeatedly 
uses substances in order to cope with or avoid situations or problems, 
these situations may continue unresolved and therefore continue to 
cause concerns. 

It is conceivable that exposure to TEs at different ages may be 
associated with differential levels of risk for beginning substance use or 
developing a SUD. For example, TEs earlier in life may incur greater risk, 
especially since they precede the more common periods during which 
substance use begins and accelerates to use disorder, whereas those 
experienced later in life may not carry such increases in risk. Contrast-
ingly, some TEs may increase risk regardless of the age at which they 
occur, perhaps because the experiences were inherently more severe and 
related to a greater likelihood of later substance use as a form of self- 
medication (Khantzian, 1997). It may also be the case that the risk of 
such transitions varies as a function of time since such exposure 
occurred; some TEs may carry more long-lasting risks, whereas others 
might increase risks for shorter periods. 

The World Mental Health (WMH) surveys provide a unique oppor-
tunity for a large multinational study of the prevalence of diverse cat-
egories of TEs and the associations of those TEs with the subsequent first 
onset of a SUD varied across life stages and as a function of time since 
first exposure. WMHS data have previously been used to examine po-
tential variation in the magnitude of risk for the development of PTSD 
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(Kessler et al., 2017) and of psychotic experiences (McGrath et al., 
2017). These studies found variation in the extent to which different 
kinds of traumatic exposures increased risk for these outcomes; and 
exposure to more traumatic experience types also increased risks for 
development of psychotic experiences. 

The goals of this paper were to extend the available information on 
different TEs and their sequelae, which has implications for their 
treatment and to expand understanding about risk factors for SUDs 
which has implications for their prevention and possibly their treatment. 

We examined:  

1. Prevalence of TE categories, and the prevalence of alcohol and drug 
use and use disorders among people exposed to certain types and 
numbers of TE categories;  

2. Associations between TEs and the subsequent first onset of a SUD 
varied across life stages; and  

3. Associations between TEs and the subsequent first onset of a SUD as a 
function of time since first exposure. 

2. Method 

2.1. Sample 

The WMH surveys are a coordinated set of community epidemio-
logical surveys administered to representative samples of adult house-
hold residents in countries throughout the world (Kessler and Ustun, 
2008). We examined 24 surveys administered in 22 countries that 
assessed lifetime TEs and SUDs. These 24 surveys conducted between 
2001 and 2012 included four carried out in lower-middle income 
countries, seven in upper-middle income countries and thirteen in 
high-income countries (see Supplementary Table 1 for sample charac-
teristics of all participating surveys). Most surveys were based on 
multi-stage, clustered area probability household sampling designs. 
Overall, the current study includes 65,165 respondents. 

Surveys were conducted face-to-face by trained lay interviewers after 
obtaining informed consent using procedures approved by local insti-
tutional review boards. To reduce respondent burden, interviews were 
most often administered in two parts. Part I assessed core mental dis-
orders and was administered to all participants. Part II assessed addi-
tional disorders and correlates and was administered to all Part I 
respondents with any Part I disorder plus a probability subsample of 
other Part I respondents. All Part II data was weighted by the inverse of 
respondents’ probability of selection to Part II to restore representa-
tiveness. Additional weights were used to adjust for differential proba-
bilities of selection within households, nonresponse, and to ensure the 
samples were representative of the target adult population. Further 
details about these weights are presented elsewhere (Heeringa et al., 
2008). 

2.2. Measures 

TE exposure and SUDs were assessed with the WHO Composite In-
ternational Diagnostic Interview (CIDI) Version 3.0 (Kessler and Üstün, 
2004), a fully-structured lay-administered interview generating lifetime 
DSM-IV diagnoses. The CIDI was adapted for use in each participating 
country using standardised procedures (Mohler et al., 2016). Blinded 
clinical appraisals using the Structured Clinical Interview for DSM-IV 
have previously been shown to have generally good concordance with 
diagnoses based on the CIDI (Haro et al., 2006). 

2.2.1. Traumatic experiences 
The CIDI-3.0 assessed 29 types of TEs including 27 specific types 

from a list, one open-ended question about any TEs not listed, and a final 
yes-no question about any other lifetime TE that respondents did not 
wish to describe concretely (referred to as a “private event”). Re-
spondents were asked the age of first exposure to each TE endorsed. The 
29 TE types have previously been shown to classify in to six broad cat-
egories (Kessler et al., 2014): five TE types related to “exposure to 
organised violence” (e.g. civilian in war zone or region of terror, relief 
worker, refugee, having been kidnapped); five related to “participation 
in organised violence” (e.g. combat experience, witnessed atrocities or 
death, caused death or serious injury); four related to “interpersonal 
violence” (e.g. childhood physical abuse, witnessed physical fights at 
home as a child, mugged); six related to “sexual-relationship violence” 
(e.g. beaten by spouse or partner, raped, sexual assault, stalked); six 
related to “other life-threatening events” (e.g. life-threatening illness or 
accident, natural disaster, toxic chemical exposure); and three related to 
events involving loved ones, or “network traumas” (e.g. unexpected 
death of a loved one, life-threatening illness of a child). 

2.2.2. Substance use and use disorders 
The age of onset (AOO) of all substance use stages were assessed. For 

alcohol, use is defined as first time drinking a standard alcoholic drink 
and regular use as the first time individuals consumed 12 or more 
standard drinks in a year. Some variation exists in the type of drugs 
assessed between WMH surveys, however, a selection was assessed 
universally, including cannabis, cocaine and illicitly-used prescription 
drugs, the latter defined as having used without the recommendation of 
a health professional or for any reason other than a health professional 
said they should be used. For drugs, use is defined as first time using any 
drug. A series of questions operationalising the DSM-IV symptom 
criteria for lifetime use disorders, including abuse and dependence, were 
assessed for alcohol and drugs separately. 

2.3. Analysis methods 

Discrete-time survival analyses with person-year as the unit of 
analysis and a logistic link function were used to investigate the asso-
ciations of TEs with subsequent first onset of a SUD, including both 
alcohol and drug use disorders. A person-year dataset was created such 
that each year in the life of each respondent (up to and including the 
AOO of the first SUD or age at interview, whichever came first) was 
treated as a separate observational record, with the year of SUD onset 
coded 1 and earlier years coded 0. Analyses were restricted to person- 
years where individuals had a history of either regular alcohol use or 
any drug use. TE categories were treated as time-varying covariates in 
all statistical models, with observations up to and including the year of 
first exposure to the TE category coded 0 and later years coded 1. 

A series of discrete-time survival models were used to estimate as-
sociations of TEs with first onset of any SUD. First, we estimated asso-
ciations of TEs with SUD onset occurring in four person-year groups 
which allowed us to examine whether the associations of TEs with SUD 
onset varied across life stages. The cut-points for the person-year groups 
(6–17, 18–21, 22–26 and 27+ years) were defined by quartiles from the 
life-table estimates of the survival function for SUD AOO produced using 
the SAS PROC LIFETEST procedure. Second, we estimated associations 
of TEs with SUD onset as a function of time since first TE exposure, with 
indicators for 0–2, 3–5, 6–10 and 11+ years since first exposure. This 
allowed us to examine the time-varying relationship between TE expo-
sure with SUD onset. Previous analyses have shown age, sex, education, 
marriage status, and parental mental and substance history to be 
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important covariates when examining SUD onset (Degenhardt et al., 
2019; Glantz et al., 2020; Hawkins et al., 1992; Lander et al., 2013). All 
multivariable analyses controlled for sex, age at interview (18–34, 
35–49, 50–64, and 65+ years), person-year, survey, time-varying edu-
cation level (student, low, low/average, high/average and high, based 
on country-specific distributions), time-varying marriage (never mar-
ried, currently married, separated/widowed/divorced), history of 
parental mental disorder and history of parental SUD. To adjust for the 
presence of other mental disorders, a time-varying indicator for re-
spondent’s history of any other mental disorder was evaluated which 
captured the first onset of any depressive disorder, generalised anxiety 
disorder, bipolar disorder, panic disorder, social disorder, specific dis-
order and agoraphobia. 

Due to the complexities in the way in which it was assessed, post- 
traumatic stress disorder (PTSD) could not be included as a time- 
varying covariate in these analyses. In order to account for the effect 
of PTSD on the relationship between TE and SUD, we conducted a 
sensitivity analyses in which the cohort was stratified by lifetime PTSD 
and all multivariate analyses rerun. 

As the WMH data are both clustered and weighted, the design-based 
Taylor series linearization method was implemented in SAS® 9.4 (SAS 
Institute Inc., 2022) to estimate standard errors and evaluate statistical 
significance of coefficients. Coefficients were exponentiated and are 
reported as odds ratios (ORs). All significance tests were evaluated using 
0.05-level two-sided tests. 

3. Results 

3.1. Prevalence of TE exposure 

Pooled across all countries, 71.0% of respondents experienced at 
least one lifetime TE (Table 1; for details about individual TE preva-
lence, see Supplementary Table 2). Network TE (38.3%) was the most 
common TE category experienced, and exposure to organised violence 
the least common (9.5%). One quarter (26.0%) of respondents had been 
exposed to only one TE category, while one in ten (10.8%) had been 
exposed to four or more. 

One in five (20.3 %) respondents had been exposed to sexual- 
relationship violence at some point in their lives (4.7 % had been 

beaten by spouse or partner; 3.4 %, raped; and 5.9 %, sexually assaulted; 
see Supplementary Table 2). One in four respondents had (26.6 %) been 
exposed to interpersonal violence (7.9 % had been exposed to childhood 
physical abuse; 14.9 % mugged or threatened with a weapon; and 6.0% 
beaten by someone other than a spouse/partner). 

3.2. Prevalence of substance use and use disorders among those exposed 
to trauma 

Among those who had been exposed to trauma, the prevalence of 
alcohol use, regular alcohol use and drug use were 85.4%, 69.2% and 
30.6%, respectively. One in seven (14.5%) respondents who had expe-
rienced a TE had a lifetime SUD, compared to one in twenty with no 
trauma exposure (5.1%; Table 1, column 9). Cross-sectional prevalence 
also increased with exposure to an increasing number of TE categories 
such that 27.4% of those who had been exposed to four or more TE 
categories had a lifetime SUD. Among those with any trauma exposure, 
alcohol use disorders (12.9%; column 4) were more common than drug 
use disorders (4.9%; column 6). 

3.3. Associations between TEs and subsequent first onset of any SUD 

Table 2 summarises the associations between TE categories and 
subsequent first onset of any SUD across four person-year age groups, 
corresponding to the quartiles of SUD onset in the overall sample (ages 
6–17 years, 18–21 years, 22–26 years and age 27 years and older). TEs, 
as a set (i.e. when all TE categories were considered together), were 
associated with first onset of a SUD across (X2

24 = 45.84, p < 0.001) and 
within all four person-year groups. A test for variation in the ORs across 
person-year age groups was significant only for participation in organ-
ised violence, which was associated with SUD onset in the 6–17-year age 
range group, and network traumas, which was associated with elevated 
risk up to age 21. This indicated that the risk for developing SUD 
following exposure to TEs did not vary by age for most categories. 
Interpersonal violence (ORs ranged from 1.56 to 1.78) within all four 
person-year groups, and sexual relationship violence during adulthood 
(>17 years; ORs ranged from 1.33 to 1.44) were associated with 
increased odds of subsequent SUD onset. 

The estimates from the model examining associations of TE 

Table 1 
Cross-sectional conditional prevalence between lifetime substance use and substance use disorders (SUD) with type and number of traumatic experiences (TE).   

Na % (SE) of all 
respondents 

Alcohol 
use among 
TE 
exposed 

Regular 
alcohol useb 

among TE 
exposed 

Alcohol use 
disorderc 

among TE 
exposed 

Drug use 
among TE 
exposed 

Drug use 
disorderc 

among TE 
exposed 

Only one 
substance use 
disorder 
among TE 
exposed 

Both alcohol 
and drug use 
disorders 
among TE 
exposed 

Any substance 
use disorder 
among TE 
exposed   

1 2 3 4 5 6 7 8 9 

Traumatic experience categories           
Exposed to organised violence 6,579 9.5 (0.2) 80.8 (0.9) 65.3 (1.0) 12.8 (0.6) 28.8 (0.8) 4.9 (0.3) 11.3 (0.5) 3.3 (0.2) 14.5 (0.6) 
Participated in organised violence 18,124 26.7 (0.3) 87.8 (0.4) 73.6 (0.5) 17.3 (0.4) 34.9 (0.5) 7.0 (0.2) 14.3 (0.3) 5.0 (0.2) 19.3 (0.4) 
Interpersonal violence 19,207 26.6 (0.3) 89.5 (0.3) 74.1 (0.5) 19.8 (0.4) 37.2 (0.5) 8.3 (0.3) 16.1 (0.4) 6.0 (0.2) 22.1 (0.4) 
Sexual-relationship violence 16,349 20.3 (0.3) 88.2 (0.4) 72.1 (0.5) 16.3 (0.4) 37.6 (0.5) 7.6 (0.2) 13.3 (0.4) 5.3 (0.2) 18.6 (0.4) 
Other life-threatening experiences 23,491 33.7 (0.3) 88.0 (0.3) 72.3 (0.4) 15.7 (0.3) 32.7 (0.5) 5.7 (0.2) 13.3 (0.3) 4.1 (0.2) 17.3 (0.3) 
Network traumatic experience 27,637 38.8 (0.3) 84.7 (0.3) 68.9 (0.4) 13.9 (0.3) 31.4 (0.4) 5.4 (0.2) 11.8 (0.3) 3.8 (0.1) 15.5 (0.3) 
Number of traumatic experience categories 
Zero 16,787 29.0 (0.3) 76.2 (0.5) 56.7 (0.6) 4.3 (0.2) 19.5 (0.4) 1.4 (0.1) 4.4 (0.2) 0.6 (0.1) 5.1 (0.2) 
One 16,158 26.0 (0.2) 82.4 (0.4) 64.7 (0.5) 7.8 (0.3) 25.0 (0.5) 2.7 (0.2) 7.2 (0.3) 1.7 (0.2) 8.8 (0.3) 
Two 13,806 20.4 (0.2) 85.3 (0.4) 69.4 (0.5) 11.4 (0.4) 29.3 (0.6) 3.4 (0.2) 10.5 (0.4) 2.1 (0.2) 12.6 (0.4) 
Three 9,709 13.8 (0.2) 87.1 (0.5) 71.3 (0.7) 15.8 (0.5) 33.8 (0.7) 6.2 (0.3) 13.4 (0.5) 4.3 (0.3) 17.7 (0.5) 
Four or more 8,705 10.8 (0.2) 90.6 (0.4) 77.0 (0.7) 24.6 (0.7) 42.1 (0.7) 11.0 (0.4) 19.2 (0.6) 8.2 (0.4) 27.4 (0.7) 
Any traumatic experience 48,378 71.0 (0.3) 85.4 (0.2) 69.2 (0.3) 12.9 (0.2) 30.6 (0.3) 4.9 (0.1) 11.2 (0.2) 3.3 (0.1) 14.5 (0.2) 

SE, standard error. 
Prevalence estimates are based on weighted data. 

a N = The total unweighted number of respondents who experienced the specific traumatic experience. 
b Regular use is defined as 12 or more drinks in a single year. 
c Use disorder includes abuse and dependence for specific substance. 
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Table 2 
Multivariable associations between traumatic experiences (TE) and the subsequent first onset of a substance use disordera (SUD) in each of four person-year groups.   

First SUD onset quartile, 
age 6–17b 

Second SUD onset 
quartile, age 18–21c 

Third SUD onset 
quartile, age 22–26d 

Fourth SUD onset 
quartile, age 27 +e 

Test for the 
significance of the 
slope differences 
across 4 person-year 
groupsf 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI X2
3 [p] 

Traumatic experience categories          
Exposed to organised violence 0.89 (0.67–1.18) 0.9 (0.70–1.15) 1.19 (0.90–1.58) 1.00 (0.85–1.17) 2.64 [0.450] 
Participated in organised violence 1.30* (1.12–1.50) 1.02 (0.89–1.16) 1.17 (0.98–1.39) 1.07 (0.95–1.20) 8.34 * [0.040] 
Interpersonal violence 1.56* (1.36–1.78) 1.64* (1.44–1.86) 1.60* (1.34–1.90) 1.78* (1.57–2.01) 1.95 [0.583] 
Sexual-relationship violence 1.10 (0.95–1.26) 1.33* (1.13–1.56) 1.40* (1.17–1.68) 1.44* (1.26–1.64) 1.96 [0.580] 
Other life-threatening TEs 1.12 (0.96–1.29) 1.12 (0.97–1.30) 1.14 (0.95–1.37) 0.99 (0.88–1.11) 2.51 [0.474] 
Network TEs 1.25* (1.07–1.48) 1.14* (1.01–1.29) 1.17 (0.94–1.44) 0.92 (0.82–1.03) 16.36 * [0.001] 
Joint test of all six indicators - X2

6 [p] 105.85* [<0.001] 101.66* [<0.001] 77.64* [<0.001] 146.20* [<0.001] 45.84 * [< 0.001]           

Unweighted number of outcomes  2,340  3,073  1,369  2,124  
Number of person-years  63,913  115,384  154,391  699,788  

OR, Odds ratio; CI, confidence interval; * Significant at the 0.05 level, two-tailed test. 
All discrete time logistic regression analyses are based on weighted person-year data. Model included dummy variables for all traumatic experience categories entered 
simultaneously as predictors of first SUD onset controlling for country, age cohort, sex, education, marriage status, history of other mental disorder, and parental 
history of any mental disorder and any substance use disorder. History of other mental disorders includes depression; generalised anxiety disorder, (broad) bipolar 
disorder (includes bipolar I, bipolar II and bipolar subthreshold), panic disorder, social phobia, specific phobia and agoraphobia (without panic) disorder. If any 
disorder was not assessed in a particular survey, the diagnosis for all respondents was set to ’no’ for that disorder. DSM-IV diagnostic hierarchy rules were applied to 
both depression and generalised anxiety disorder, such that people who met criteria for multiple related disorders were diagnosed as only having the disorder ranker 
higher in the hierarchy. 

a Either alcohol or drugs. 
b Model is restricted to between person-years 6 and 17. 
c Model is restricted to between person-years 18 and 21. 
d Model is restricted to between person-years 22 and 26. 
e Model is restricted to person-years 27 and greater. 
f A model including the interaction of traumatic experience category with SUD onset quartile person-year groups, adjusted for all covariates listed above, was 

estimated to test the difference between slopes across the person-year groups within each traumatic experience categories. 

Table 3 
Multivariable associations between traumatic experiences and the subsequent first onset of a substance use disordera as a function of time since first exposure.   

Time since first exposure to trauma category (Ref: No exposure) Test for the 
significance of 
the slope 
differences 
across 4 time 
periods since 
exposure to 
trauma 

0–2 years 3–5 years 6–10 years 11 + years 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI X2
3 [p] 

Traumatic experience categories          
Exposed to organised violence 0.92 (0.70–1.21) 1.04 (0.78–1.39) 1.17 (0.94–1.45) 0.96 (0.80–1.15) 2.62 [0.455] 
Participated in organised violence 1.13 (1.00–1.29) 1.09 (0.95–1.26) 1.21* (1.07–1.38) 0.99 (0.87–1.13) 5.82 [0.121] 
Interpersonal violence 1.55* (1.32–1.81) 1.55* (1.35–1.79) 1.63* (1.48–1.81) 1.67* (1.52–1.84) 1.31 [0.727] 
Sexual-relationship violence 1.27* (1.09–1.48) 1.23* (1.04–1.45) 1.42* (1.23–1.63) 1.28* (1.13–1.44) 2.81 [0.421] 
Other life-threatening TEs 1.18* (1.03–1.34) 1.08 (0.93–1.25) 1.1 (0.96–1.26) 1.04 (0.92–1.17) 1.94 [0.585] 
Network TEs 1.21* (1.07–1.37) 1.1 (0.93–1.30) 1.14* (1.01–1.29) 0.94 (0.82–1.07) 9.68 * [0.022] 
Joint test of all six indicators - X2

6 [p] 77.97* [<0.001] 52.56* [<0.001] 170.67* [<0.001] 157.53* [<0.001]  

OR, Odds ratio; CI, confidence interval; SUD, substance use disorder; TE, traumatic experience; * Significant at the 0.05 level, two-tailed test. 
All discrete time logistic regression analyses are based on weighted person-year data. Model included four variables for each trauma category indicating first exposure 
to a TE in that category occurred in the past 0–2, 3–5, 6–10 and 11 + years. All trauma-time interaction variables were entered simultaneously as predictors of first SUD 
onset controlling for country, person-year intervals (onset quartiles), age cohort, sex, education, marriage status, history of other mental disorder, and parental history 
of any mental disorder and any substance use disorder. History of other mental disorders includes depression; generalised anxiety disorder, (broad) bipolar disorder 
(includes bipolar I, bipolar II and bipolar subthreshold), panic disorder, social phobia, specific phobia, and agoraphobia (without panic) disorder. If any disorder was 
not assessed in a particular survey, the diagnosis for all respondents was set to ’no’ for that disorder. DSM-IV diagnostic hierarchy rules were applied to both depression 
and generalised anxiety disorder, such that people who met criteria for multiple related disorders were diagnosed as only having the disorder ranker higher in the 
hierarchy. 

a Either alcohol or drugs. 
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categories as a function of time since first exposure with SUD onset are 
presented in Table 3. As a set, there was variation in the association 
between TE categories and risk of developing a SUD as a function of time 
since exposure (X2

24 = 439.50, p < 0.001). 
For interpersonal violence and sexual-relationship violence, the ORs 

for first SUD onset persisted long after first exposure. Even after 11 or 
more years, both sexual and interpersonal were still associated with 
increased risk for developing a SUD. Exposure to network traumas was 
associated with increased odds of SUD onset only in the 0–2 and 6–10- 
year intervals following the first event. Exposure to other life- 
threatening TEs was associated with increased odds of SUD onset in 
the two-year interval following the first event, while increased odds of 
SUD onset were observed only in the 6–10-year interval following first 
participation in organised violence. In contrast, exposure to (rather than 
participation in) organised violence was not associated with SUD onset 
at any time period post-exposure. 

To summarise, increased odds of subsequent SUD onset were 
observed at any life stage following exposure to interpersonal violence, 
and during adulthood following exposure to sexual-relationship 
violence, with both effects remaining long after first exposure. The as-
sociations between exposure to network traumas or participation in 
organised violence and SUD were strongest during the 6–17-year age 
period. There was no significant association between exposure to 
organised violence and first onset of a SUD. 

For completeness, associations between TEs and the subsequent first 
onset of a SUD as a function of time since first exposure in each of four 
person-year groups were investigated. The results were largely sup-
portive of the above findings (see Supplementary Table 3). Sensitivity 
analyses stratified by lifetime PTSD found that, among people with 
PTSD, the type of trauma had little impact on the odds of subsequent 
SUD. However, in the absence of PTSD, there was an effect of trauma on 
SUD similar to that observed in the main analyses (see Supplementary 
Tables 4–5). 

4. Discussion 

This study used a large cross-national sample to examine the asso-
ciation of specific traumatic exposure with risk of developing a SUD 
(alcohol or drugs). Around seven in ten people had been exposed to TEs, 
and one in seven of these had developed an SUD (compared to 5% of 
those with no exposure to TEs). These risks accumulated with exposure 
to an increasing array of TE types. 

There was clear evidence of differential associations of categories of 
TEs with risk of developing problems with alcohol or illicit drugs. The 
TEs most consistently associated with development of SUDs were 
exposure to sexual and/or interpersonal violence. These robust associ-
ations, combined with the prevalence of exposure to these events, meant 
that, if we were to assume the AORs represented causal links, an esti-
mated 11.2% of SUDs could be attributed to interpersonal violence and 
3.5% to sexual violence. 

The fact that sexual and interpersonal violence had the strongest 
associations with development of SUDs was striking; it is also consistent 
with previous WMHS findings showing that these forms of trauma 
exposure were also associated with the highest risk of developing PTSD 
(Kessler et al., 2017), and more strongly associated with the develop-
ment of psychotic symptoms (McGrath et al., 2017). We also found that 
exposure to an increasing number of trauma types was associated with 
increasing risk of all levels of involvement with substance use, a dose 
response association that was also observed for the risk of psychotic 
symptoms. These findings suggest that some trauma exposure carries 
great risk for adverse outcomes than others: in the case of interpersonal 
and sexual violence, it could be related to the severity of the exposure 

and the extent to which physical and emotional boundaries are trans-
gressed. The finding of a dose-response association also suggests that 
there may be some role of stress in the development of substance use 
disorders. 

One potential explanation of the association between exposure to 
trauma and substance use is that this actually reflects the association of 
PTSD with risk of developing problematic substance use (María-Ríos and 
Morrow, 2020). It has been proposed that exposure to trauma alone may 
not carry elevated risk for developing SUD, but rather that it is PTSD 
which may increase the risk of incident substance use problems 
(María-Ríos and Morrow, 2020); conversely, it has been posited that 
those who develop PTSD and SUD may have had pre-existing vulnera-
bilities to the development of both disorders (María-Ríos and Morrow, 
2020). Previous US research has found that people exposed to trauma 
without developing PTSD were not at any elevated risk of incident 
substance use and problems, whereas those who did develop PTSD had 
elevated risk (Breslau et al., 2003; Reed et al., 2007). Our sensitivity 
analyses, examining risk of trauma exposure for incident SUD among 
those who had versus those who had not developed PTSD, shed some 
light on these possibilities. Among those who had not developed PTSD, 
exposure to trauma did remain associated with elevated risk of later 
developing an SUD; this was not the case for those who developed PTSD. 

Clinically, evidence suggests that integrating treatment of SUD and 
trauma-related disorders results in better outcomes (Roberts et al., 
2016); a focus on development of problem-solving skills, strategies to 
deal with situations of conflict, emotional processing of the impact of 
trauma, and other cognitive and behavioural strategies may serve to 
address both the consequences of trauma and SUDs. 

At the population level, however, our data suggest that, to the extent 
that some TEs may be causally related to the development of SUDs, and 
contribute to a significant proportion of SUD cases, efforts to reduce 
exposure to those TEs may have secondary benefits in reducing later 
SUD burden. These efforts include parenting programmes, which evi-
dence suggests may serve to prevent and reduce children’s exposure to 
violence (Coore Desai et al., 2017). There is also some evidence for 
programmes targeted towards high-risk parents such as home visitation 
(Levey et al., 2017). The possibility that such interventions may have 
such secondary impacts is important, given a lack of good evidence for 
widely effective approaches to the treatment of some SUDs, particularly 
stimulant drugs (Farrell et al., 2019). Further, including SUD prevention 
into interventions for individuals who experience TEs may expand their 
beneficial effects and mitigate risk for substance abuse problems. 

There are several important limitations. First, the CIDI only assessed 
age of the first exposure to any given TE. Therefore, it was not possible to 
model repeated exposure to the same TE type, nor to examine whether 
cumulative exposures to the same type were associated with increased 
risk of developing an SUD, which could plausibly be the case. Second, 
respondent information on TEs and SUDs was based on retrospective 
self-report. Although careful attention was given in constructing the 
interview questions in a way which maximised respondents’ recall and 
minimised reporting differences (Kessler and Üstün, 2004), there is 
potential unreliability of the timing of reported onset of these events and 
disorders. 

Third, we were specifically focused upon the experience of trauma in 
these analyses. The scope of this analysis was to comprehensively 
analyse the association of TEs with SUDs and their transitions. Thus, we 
do not present findings from other intervening variables, such as mental 
disorders, that potentially modified these associations. Future studies 
will consider whether other variables such as mental disorders and so-
cial supports moderate the association of TE with onset of SUD. Fourth, 
much of the existing literature has tended to focus upon PTSD. It was not 
possible to include PTSD as a covariate, since in order to obtain unbiased 
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estimates of the prevalence of PTSD, the CIDI assesses PTSD for a 
randomly selected TE rather than every TE exposure that an individual 
had experienced. This meant that we only had information on the age of 
onset for the symptoms/disorder related to the traumatic event that had 
been selected (Kessler et al., 2018a). We could not be certain of the 
earliest age of onset of PTSD symptoms in relation to any TE, nor of the 
earliest age of PTSD in relation to any TE that had been experienced. 

5. Conclusion 

Exposure to traumatic events is very common. Exposure to those TEs 
that have the most consistent associations with progression to SUD – 
namely, exposure to sexual and physical violence - occurs among a 
sizeable minority and confers increased risk for developing SUD across 
the lifespan and irrespective of time since exposure. There is a need to 
consider these risks in working with people exposed to such traumas. 
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