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Abstract

Background: Opioid overdose is an issue of increasing concern, and better epidemiologic data
are needed to implement effective treatment programmes. Few published reports address the
frequency of fatal or non-fatal opioid overdose in countries in the Middle East and North Africa
region.
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Aims: We provide the first-ever study of the reported history and correlates of drug overdose
among a broad sample of out-of-treatment people who inject drugs (PWID) in Lebanon.

Methods: This was a respondent-driven sampling, cross-sectional, biobehavioural study carried
out in Beirut, Lebanon, between October 2014 and February 2015. Data were collected on
sociodemographics, risk profiles, drug use histories, drug and sexual risk behaviours, history of
substance use treatment and incarceration, and pertinent infectious disease test results.

Results: We recruited 382 eligible PWID. The majority were Lebanese (95.3%) men (95.5%),
with an average age of 30.3 (standard deviation 9.9) years. A history of drug overdose was
reported in 171 (44.8%) PWID. Around 86% reported heroin as the first drug they had ever
injected. Approximately half (53.0%) reported a history of substance use treatment, and 80.1%
reported a history of arrest for the injection or possession of drugs. Our analysis demonstrates
that, after adjusting for relevant covariates, drug overdose is associated with a history of
incarceration, drug treatment, and an increased number of arrests in one’s lifetime for drug
injection or possession.

Conclusions: The observed associations suggest overdose prevention programmes may be
effective if targeted to recently incarcerated people and to those receiving drug treatment.
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Introduction

Drug overdose is a public health concern that affects diverse populations across the globe (1).
Nevertheless, there are few published reports on the frequency of fatal or non-fatal opioid
overdose in the Middle East and North Africa (MENA) region. We therefore conducted the first
study of non-fatal drug overdose in Lebanon. In recent years, increasing attention has focused
on overdose related to illicit opioid consumption. Overdose deaths, which are attributable in
most cases to opioids, contribute to between one-third and one-half of all drug-related deaths
(2). Opioids affect the part of the brain that regulates breathing, and excessive
doses—overdoses—can cause respiratory depression and death. Opioid use disorder increases
the risk of overdose, particularly in context of opioid use following a period of voluntary
abstinence, release from incarceration, or cessation of treatment for opioid use disorder, when
opioid tolerance is diminished (3-9). Alcohol or sedative consumption concurrent with opioid
use also increases the risk of overdose.

It is estimated that mortality among people who inject drugs (PWID), which are frequently
opioids, is 14 times greater than that of the general population (2). A 2012 study estimated that
about 69 000 people die every year from opioid overdose globally (3), but this research relies on
data prior to the recent rise in opioid-overdose deaths in North America, Europe, and Australia,
which have reached crisis proportions (10—12). Drug overdose can be either intentional (in
cases of attempted suicide) or unintentional (e.g. too much of a drug taken accidentally or the
wrong drug or doses given or taken in error), with unintentional overdose being far more
common (13). Non-fatal overdoses are a strong predictor of future fatal overdose (14,15). The
National Center for Injury Prevention and Control in the United States of America is among the
many organizations that argue that “drug overdose should be treated as an injury to which
prevention strategies should be applied” (16). Effective interventions, including the wide-scale
distribution of naloxone, have proven to be effective strategies to reduce fatal overdoses among
opioid users (15,17). Other effective interventions include continuous opioid agonist therapy,
extended release or implanted opioid antagonist, treatment of co-occurring substance use, and
collaboration with law enforcement to reduce the risk environment (10,18).

There is a limited understanding of the burden of drug overdose among PWID, particularly in
low- and-middle income countries. The few publications that do exist, mostly from southeast
Asia, reveal a significant burden of non-fatal overdose among PWID as well as a high
prevalence of witnessing overdoses among drug-using peers (19,20). There are limited data on
opioid use disorder and its complications in the Arab countries in the MENA region, and prior
estimates may be unreliable. According to the World Health Organization, the prevalence of
drug use disorder and injection drug use in the Eastern Mediterranean Region is estimated to
be 3500 per 100 000 and 172 per 100 000, respectively, accounting for a loss of 4
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disability-adjusted life years (DALYs) and 9 deaths per 1000 population (21). There are even
fewer data on the frequency of fatal or non-fatal opioid overdose from Arab countries in the
Region (22,23). Here, we provide the first-ever study of the prevalence and correlates of
non-fatal opioid overdose among a broad sample of out-of-treatment PWID in Lebanon.

Methods
Survey

This analysis relies on data from a larger study conducted in 2014—15 by a team of Lebanese
and American researchers and a local field team with staff from 4 established nongovernmental
organizations working on substance use and HIV/AIDS prevention issues. The primary aims of
the larger study were to estimate the population size of PWID and men who have sex with men
in the greater Beirut area, and to estimate the prevalence of bloodborne infections (HIV and
HCV) and associated risk factors in these 2 populations. In addition to the data needed for
PWID population size and infection prevalence estimation, we collected quantitative
demographic and sexual and drug use behavioural data using a structured questionnaire (see
below) that included 3 questions on drug overdose: “Have you ever experienced a drug
overdose when you lost consciousness or stopped breathing?” “How many overdoses have you
experienced?” and “How many times have you experienced a drug overdose in the last 12
months?”

The absence of sampling frames for the random recruitment of individuals within PWID
populations led us to employ respondent-driven sampling to accrue study participants (24).
Respondent-driven sampling relies on a chain referral approach in which each enrolled
participant was given 4 coupons to recruit others eligible to participate from within their social
network of individuals in the hidden population. The field staff, seasoned outreach workers with
long histories of working with PWID, identified and recruited the first set of PWID participants,
known as “seeds.” Subsequently, individuals who presented coupons to join the study were
screened for eligibility using 2 qualifying criteria: the presence of injection stigmata or, if none,
the self-reporting of injection in the past 3 months followed by a convincing description of the
drug injection process. In our study, recruitment ended on a specific date, 4 months after the
first seeds were enrolled.

In brief, our structured questionnaire followed the framework of the Integrated Bio-Behavioral
Survey toolbox, a free publicly available tool available from the University of San Francisco
Institute for Global Health Sciences and developed in conjunction with the HIV epidemiology
section of the San Francisco Department of Public Health (25). The authors of this tool indicate
that this survey was designed to produce “high-quality, user-friendly, practical, reliable and
reproducible data to inform policy and programmes to improve the health of HIV-affected
populations and reduce the spread of the virus” (25). This survey tool has been used in
published research in at least 8 countries in Eastern Europe, Africa and Asia (26).
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We added questions to collect additional details of injection drug-using behaviours. The survey
was divided into major sections: sociodemographic, sexual history and current behaviours;
sexual networks; drug use; social network; stigma, discrimination and violence; history of HIV
and sexually transmitted infections; and for those who reported being HIV positive, HIV care
experiences. The questionnaire was translated into Arabic and then back into English and
finalized through pilot testing with field staff from the local agencies.

Further details on study protocol, recruitment methodology (using respondent-driven sampling),
data collection instruments, and the HIV and HCV testing approach are detailed elsewhere (26).
Ethical approval was obtained from the Institutional Review Board at the Lebanese American
University.

Statistical methods

Our research team analysed survey data using R, version 3.5.1, to determine the characteristics
of the sample, describe the frequencies of individual risk behaviours and practices, and conduct
analyses. History of drug overdose was determined by self-report. We conducted descriptive
bivariate analysis using Chi-square statistic by comparing the characteristics of those with and
those without histories of drug overdose. We also conducted logistic regression of the correlates
of drug overdose within this sample. Missing data required for the regression analysis were
imputed using a random forest algorithm via the R package missRanger (27).

To ensure that variance on estimates was adjusted for imputation, 100 datasets with imputed
values were generated and the results were pooled using Rubin’s rule. Averages of parameter
estimates were obtained and variance was acquired by taking the average of the squared
standard errors with the variance of parameter estimates across all of the imputed datasets.
This resulted in inflated P-values and confidence intervals.

Results
Participants

We recruited a total of 390 participants, beginning with 16 PWID seeds, of whom 382 had
recently engaged in injection drug use. The majority of the 382 PWID were men (95.5%), and
the mean age was 30.3 (standard deviation 9.9) years. Almost all participants were from
Lebanon (95.3%). Approximately 89% resided in greater Beirut. Only 15.2% had completed
university or some university/college education, 75.3% were never married or in a committed
relationship, and 63.1% had no income/were not employed. Among the 382 study participants,
171 (44.8%) reported a history of drug overdose ( Table 1).
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Drug use

Heroin was reported by 85.8% of the participants as the drug they injected the first time they
used drugs ( Table 2).

Most individuals (92.6%) reported injecting drugs in the past month. A history of arrest or
incarceration for the injection or possession of drugs was reported by 80.1% of participants. Of
those who had been incarcerated, 15.3% injected drugs while in prison. Approximately half the
participants (53.0%) reported prior engagement in substance dependence treatment. Heroin
and cocaine were the 2 most common drugs injected in the past month, reported by 65.9% and
16.9% of the participants. About 69% reported injecting alone, while 30% reported injecting with
one or more persons. Of those who reported sharing their drugs, 57.7% reported sharing the
drugs after they were dissolved. About 89% reported using a syringe with a fixed needle for
injection. In addition, those individuals who experienced overdose tended to be in contact with a
greater number of PWID in the past month compared to individuals with no history of overdose
(21.6 and 16.9 PWID respectively) ( Table 2).

History of overdose

Those who reported having ever experienced a drug overdose were also significantly more
likely to have ever been arrested for injecting or possessing drugs, ever been incarcerated for
injecting or possessing drugs, ever participated in substance dependence treatment, inject less
frequently than every day, and inject alone. They were also significantly less likely to use a
syringe previously used by another person than those who reported never experiencing a drug
overdose ( Table 2 ). Those who reported an experience of drug overdose were an average of
1.5 years younger than those who had not experienced an overdose when they first injected
drugs. Among those who reported to have ever overdosed, 54.0% reported an overdose in the
past year, and they reported 3.4 overdoses on average during their lifetimes.

We used a multivariable logistic regression to model the factors correlated with history of drug
overdose among our study participants ( Table 3). Those with a history of incarceration and
engagement in substance dependence treatment and those with a greater number of arrests
due to drug possession or injection in their lifetimes were more likely to report histories of drug
overdose.

Number of overdoses

Of those who had experienced overdoses, individuals reporting more than one overdose event
(64.3%), compared with those reporting only a single event (35.7%), reported a statistically
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significantly higher number of arrests for injecting or possessing drugs (P = 0.005).

Recentness of overdose experiences

We asked respondents how many times they had experienced a drug overdose in the year prior
to the interview. We found that 60 individuals reported experiencing one overdose in the last
year and 108 respondents experienced 2 or more drug overdoses in the last year (data not
shown).

Discussion

In this first study of drug overdose, drawn from the largest sample of PWID in Lebanon to date,
drug overdose was reported by almost half the study population. Those who reported a history
of drug overdose were slightly younger when they first injected, were more likely to have been
born outside of Lebanon (mostly in Syria), were more likely to have a history of arrest,
incarceration, and substance dependence treatment, were less likely to have injected less than
once per week, reported less use of cocaine and more injection of “club drugs,” and were more
likely to have injected with more than one person. In multivariable logistic regression analysis, 3
factors, history of incarceration, prior receipt of treatment for substance dependence, and a
higher number of arrests for drug injection or possession were associated with reporting ever
having experienced a drug overdose.

The proportion of our sample who reported a history of drug overdose is significantly higher than
the baseline overdose prevalence reported by a study of patients in a Lebanese drug treatment
programme conducted about a year before our study (22). This difference might exist because
our sample was not recruited from substance use treatment programmes and may represent
PWID at higher risk o)f drug overdose. Moreover, in our sample, a history of drug overdose was
higher among non-Lebanese (mostly Syrians), who have less access to drug treatment in
Lebanon. The disparity is alarming given the large population of displaced Syrians in Lebanon
and their general difficulty in accessing health care services (28). Also, the proportion of
non-fatal overdose in our study is consistent with the proportion reported by a systematic review
published in 2019, which reported that 20.5% and 41.5% of PWID had experienced non-fatal
overdose in the previous 12 months and in their lifetimes, respectively (29).

A majority of those who reported a history of drug overdose in our study had prior experience
with substance use treatment programmes, and three-quarters had been incarcerated. Our
findings are consistent with other studies that found similar associations (4-9). These
institutional interactions could provide important opportunities for intervention, offering
individuals overdose prevention education and training programmes and access to naloxone.
This intervention is particularly important for those leaving prisons, as the likelihood of drug
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overdose is significantly higher after release (30-33).

Lebanon can consider modelling its overdose prevention programmes after those which already
exist at drug treatment centres or in prison systems in other countries (34). We presented our
study findings to a group of stakeholders, including treatment and criminal justice
representatives, and we plan to use our contacts with these institutions as a springboard to
further disseminate our research and to discuss developing and implementing overdose
prevention efforts in their systems. We are also in the process of obtaining information about the
availability of naloxone and its provision in emergency department ambulances. The strong
social ties that exist between those experiencing overdose episodes suggest that overdose
programmes that use word-of-mouth to offer overdose prevention and response training could
reach the more vulnerable, especially if naloxone was available for community-based
distribution.

Our study has several limitations. We relied on self-reporting to capture history of drug
overdose, which may reflect inaccurately its prevalence. Also, our findings are not necessarily
applicable to larger geographic areas or to other groups of PWID. The final limitation of our
study is the 5-year lag time from the recruitment of study participants to the publication of the
results. However, we are not aware of any publications on this research topic and with this study
population during this time period.

Conclusion

In our sample of out-of-treatment PWID in the greater Beirut area, almost half reported a history
of drug overdose and most had experienced incarceration and substance use treatment. This
observed association suggests that overdose prevention programmes may be effective if
targeted to recently incarcerated people and to those receiving drug treatment.
Community-based interventions also have the potential to reach those at risk.
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Antécédents et corrélats rapportés de I’'overdose d’opioides chez les
consommateurs de drogues injectables au Liban
Résumé

Contextell: Le probléme de I'l overdose d’opioides est une préoccupation croissante, et de
meilleures données épidémiologiques sont nécessaires pour mettre en ceuvre des programmes
de traitement efficaces. Peu de rapports publiés traitent de la fréquence des overdoses
d’opioides mortelles ou non dans les pays de la Région du Moyen-Orient et de I'Afrique du
Nord.

Objectifsll: Nous présentons la toute premiére étude sur les antécédents et les corrélats
rapportés d’'overdoses de drogues dans un large échantillon de consommateurs de drogues
injectables hors traitement au Liban.

Méthodesl: Il s’agissait d’'une étude biocomportementale transversale, par échantillonnage
dirigé par les répondants, réalisée a Beyrouth (Liban) entre octobre 2014 et février 2015. Des
données ont été recueillies sur les caractéristiques sociodémographiques, les profils de risque,
les antécédents de consommation de drogues, les comportements a risque en matiere de
drogues et de sexualité, les antécédents de traitement et d’incarcération liés a I'utilisation de
substances psychoactives et les résultats de tests pertinents sur les maladies infectieuses.

Résultatsl: Nous avons recruté 382 consommateurs de drogues injectables éligibles. La
majorité étaient des hommes (95,5 %) libanais (95,3 %), avec un age moyen de 30,3 ans (écart
type 9,9). Un antécédent d’overdoses a été rapporté pour 171 consommateurs de drogues
injectables (44,8 %). Environ 86 % ont déclaré que I'héroine était la premiére drogue qu’ils
avaient jamais injectée. Prés de la moitié (53,0 %) ont signalé des antécédents de traitement lié
a l'utilisation de substances psychoactives, et 80,1 % ont rapporté des antécédents
d’arrestation pour injection ou possession de drogues. Notre analyse démontre qu’aprés
ajustement pour tenir compte des covariables pertinentes, 'overdose de drogue est associée a
des antécédents d’'incarcération, de traitement médicamenteux et a un nombre accru
d’arrestations au cours de la vie pour injection ou possession de drogue.
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Conclusionsl: Les associations observées suggerent que les programmes de prévention des
overdoses pourraient étre efficaces s'ils ciblaient les personnes réecemment incarcérées et
celles recevant un traitement médicamenteux.
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