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Abstract

Purpose Suicide and self-harm by pesticide self-poisoning is common in low- and middle-income countries (LMICs). Alco-
hol is an important risk factor for self-harm; however, little is known about its role in pesticide self-poisoning. This scoping
review explores the role that alcohol plays in pesticide self-harm and suicide.

Methods The review followed the Joanna Briggs Institute scoping review guidance. Searches were undertaken in 14 data-
bases, Google Scholar, and relevant websites. Articles were included if they focussed on pesticide self-harm and/or suicide
and involvement of alcohol.

Results Following screening of 1281 articles, 52 were included. Almost half were case reports (n=24) and 16 focussed on
Sri Lanka. Just over half described the acute impact of alcohol (n=286), followed by acute and chronic alcohol use (n=9),
chronic use, (n=4,) and only two articles addressed harm to others. One systematic review/meta-analysis showed increased
risk of intubation and death in patients with co-ingested alcohol and pesticides. Most individuals who consumed alcohol
before self-harming with pesticides were men, but alcohol use among this group also led to pesticide self-harm among
family members. Individual interventions were recognised as reducing or moderating alcohol use, but no study discussed
population-level alcohol interventions as a strategy for pesticide suicide and self-harm prevention.

Conclusion Research on alcohol’s role in pesticide self-harm and suicide is limited. Future studies are needed to: further
assess the toxicological effects of combined alcohol and pesticide ingestion, explore harm to others from alcohol including
pesticide self-harm, and to integrate efforts to prevent harmful alcohol use and self-harm.
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Introduction

Despite a reduction in global rates since 1990, suicide
(Box 1) is a leading cause of mortality [1]. A predominant
means of suicides in low- and middle-income countries
(LMICs) is pesticide self-poisoning [2, 3]. Globally, 14-20%
of all suicides are from pesticide self-poisoning (pesticide
suicide) [2]. Some regions are disproportionately affected:
with < 1% of all suicides in LMICs in the European Region
from pesticide self-harm, compared to 48% LMICs in the
Western Pacific Region. In India [4], Sri Lanka [5], Nepal
[6, 7] and China [8] pesticides are one of the most com-
mon means of suicide (16-49%). However, underreporting,
misclassification [9], and lack or poor quality of registration
systems in many LMICs [5] likely means that the burden of
pesticide suicide is underestimated.

Box 1. Definition of suicide and self-harm

The World Health Organization (WHO) defines suicide as “the
act of deliberately killing oneself” [10]. Though realising that
many deaths due to pesticide self-poisoning are not conducted
with a wish to die, ‘suicide’ is a common terminology and thus
used here for the sake of clarity

The National Institute for Health and Care Excellence defines
self-harm as: “intentional self-poisoning or injury irrespective
of the apparent purpose of the act” [11]. This definition captures
how ‘self-harm’ constitutes deliberate injury to oneself irrespec-
tive of whether the individual has a wish to die or not

Alcohol use and alcohol use disorders (AUD; including
dependence) are associated with suicidal behaviour [12].
However, the relationship is complex with differences
between gender, cultures, within and between countries
[13]. A meta-analysis of alcohol and suicidal behaviour
in prospective cohort studies in primarily high-income
countries (HICs) showed that alcohol use increased the
relative risk of suicidal ideation by 1.56 among men and
1.40 among women [14]. In the short-term, alcohol can
influence mood and lead to impulsive behaviour, with any
acute alcohol use increasing the risk of self-harm sevenfold
and heavy alcohol use (defined as > 100 g alcohol, blood
alcohol concentration (BAC) >0.10 mg/dL or 4 + drinks for
women/5 + drinks for men) increasing the risk 37-fold [15].
In addition, harm to others from alcohol is well known,
including to communities, families, and friends, and in
public and private settings [16, 17]. This can, in turn, lead
to suicidal behaviour among individuals affected by others’
alcohol use [16, 17].

Suicide mortality and harmful use of alcohol are impor-
tant Sustainable Development Goals (SDGs; 3.4.2 and 3.5)
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[18]. In 2016, 12.2% and 3.8% deaths among 15-49-year-
old men and women, respectively, were alcohol-related [19],
and globally one in five deaths from self-harm are attributed
to alcohol [13]. These associations are important as global
alcohol per capita consumption has increased, for exam-
ple in the South East Asian Region (SEAR), consumption
has almost doubled between 2000 and 2016, from 2.4 L to
4.5 L [13]. Increases are greater in specific countries, for
example Vietnam, where the alcohol per capita consump-
tion increased by 90% between 2010 and 2017 [20]. The
increase in alcohol use in areas where the burden of pesti-
cide suicide and self-harm is high warrants further attention
[21, 22]. This scoping review, therefore, aims to explore the
role alcohol plays in pesticide self-poisoning in the available
literature. This study has four objectives:

(i)describe the link between alcohol use and pesticide
suicide and self-harm,

(ii)describe the countries for which data are available and
what study designs are used,

(iii))  outline the key themes across countries and set-
tings, and

(iv)  describe potential intervention strategies to reduce
alcohol-related pesticide self-harm and suicide cases as
described within included studies.

Methods
Search strategy

This scoping review followed the Joanna Briggs Institute
guidance on scoping reviews [23]. As the literature in this
field was expected to be limited and diverse, a scoping review
was considered appropriate. No protocol was registered. The
search strategy was developed with support from a university
librarian and used a combination of terms related to pesti-
cides, alcohol use, self-harm, and suicide were adapted for
each database (Supplementary Table 1) and citation link-
ing was conducted for all included articles. Supplementary
searches were undertaken using Google Scholar and websites
of relevant global organisations, including WHO, the Food
and Agriculture Organization, United Nations Office for Pro-
ject Services, and Pesticide Action Network International. All
searches were conducted on 3 March 2022.

Inclusion and exclusion criteria

Articles were included if they: (i) focussed on pesticide
suicide and/or self-harm, and (ii) assessed involvement of
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alcohol in relation to pesticide suicide and/or self-harm
(i.e. not just any method of suicide), (iii) were published in
any language, (iv) were published since 2001 (as since then
several countries around the world have banned highly haz-
ardous pesticides [HHPs], which led to increased attention
to risk factors for pesticide self-harm and suicide), and (v)
were empirical articles, editorials, commentaries or reviews
published in peer-reviewed journals; or research reports;
government reports; book chapters; or conference abstracts.
Articles were excluded if they: (i) had a broader focus on
suicide generally (e.g. Widger [24]), providing few exam-
ples or cases and with no detailed discussion or analysis of
alcohol’s role in pesticide self-harm, (ii) did not specify the
method of self-harm or suicide and where associations with
alcohol use was not assessed specifically for pesticide self-
harm or suicide.

Screening and data extraction

All articles were screened for inclusion based on title and
abstract by LS and JBS. Full-text screening was performed
by the same 2 researchers for 20 articles to assess level of
agreement. The first ten articles yielded discrepancies in
four articles; after discussion, the second ten reached full
consensus (i.e. inclusion and exclusion criteria were clari-
fied). LS screened all full-text records and extracted infor-
mation using a pre-determined data extraction form: (i) year
of publication, (ii) study location, (iii) study design, (iv) how
alcohol use was assessed, (v) how alcohol use was involved
in pesticide suicide and/or self-harm, (vi) key findings, and
(vii) if and how any alcohol interventions were discussed as
a strategy for suicide and self-harm prevention. For articles
in languages other than English [25], Google Translate was
used to screen full-text articles. One article in Spanish was
extracted by LS who has an independent level of proficiency,
though supported with Google Translate, recognised as a
valid method [26].

Data synthesis

Descriptive information was summarised in table format.
The process of exploring common themes across included
articles was iterative and informed the synthesis of find-
ings, in addition to the pre-determined aspects of the data
extraction form. LS developed the key themes, which were
discussed with JBS and the wider research team. Thematic
analysis [27] was used to synthesise the findings with a
combination of deductive (pre-determined themes based on
existing knowledge which were acute/chronic alcohol use
and recognition of interventions) and inductive approaches
(toxicological effects, gender and harm to others). The role
of alcohol use was assessed as acute (as determined by self-
report, clinical observation, or BAC), chronic (evidence

of harmful, hazardous or dependent alcohol use, or over-
all alcohol use, as per self-report, clinical observation or
assessment using diagnostic criteria such as ICD-10), or as
harm to others (impact on family members or others from
an individual’s alcohol use).

Results
Summary of included articles

Following screening of 1281 records, 52 articles were
included (Fig. 1). The articles covered a broad range of study
designs and publication types. Most studies were quanti-
tative, including case reports (n=24), cohort (n=9), case
series (n=7), cross-sectional (n=135), case—control (n=23),
case series (n=2), and before-and-after (n=1) (Table 1). Of
the remaining articles, three were qualitative (interviews and
focus group discussions) and four were reviews.

Just under half of articles were from HICs (n=24, 18
were case reports), followed by lower—middle (n =22, four
were case reports), upper—middle-income countries (n=2,
both case reports), and two had a global or regional (Asia)
focus. Notably, the 20 epidemiological studies were from
only 5 countries: Sri Lanka (n=10), India (n=4), Korea
(n=4), Taiwan (n=2), and Spain (n=1). Most studies
related to hospital settings (n=237), followed by community
(n="17) and autopsy (n=06). In the 45 empirical studies that
assessed alcohol use in relation to pesticide self-poisoning
just over half (n=26) described the method for assessing
alcohol use. One article was published in Spanish [28] and
the remaining articles in English. Characteristics of all
included case reports are summarised in Table 2 and char-
acteristics of all other included studies in Table 3.

Toxicological aspects of concurrent alcohol
and pesticide ingestion

Dhanarisi et al. [58] reviewed studies that reported on co-
ingestion of alcohol and pesticides. Fourteen studies were
included in this review and no difference was found in length
of hospital stay or amount of pesticide ingested, in studies
which measured these indicators. In the one study, Eddles-
ton et al. [60] that measured concentration of pesticide
(dimethoate) patients who consumed alcohol also had higher
pesticide concentration. Meta-analytical results from this
same review indicated that patients who co-ingested alco-
hol were more likely to require intubation (OR=8.0, 95%
CI4.9-13.0, p<0.0001) and more likely to die from pesti-
cide self-poisoning (OR=4.9, 95% CI 2.9-8.2, p <0.0001)
[58]. The authors noted that higher risk of death could be
related to higher suicidality, underlying health conditions,
or higher amount of pesticide consumed. While alcohol

@ Springer



214 Social Psychiatry and Psychiatric Epidemiology (2024) 59:211-232
Records removed before . . o
5 Records identified from database | screening: Records identified from citation
= searches (n = 1624) g Duplicate records removed searching (n = 6)
= (n=343)
.E
)
=
A 4
() Records screened Records excluded
——>
(n=1281) (n =920)
Fulltexts assessed for eligibility
(n=361)
o
[=
s
§ Excluded articles (n = 311):
E Involvement of alcohol not explored (n = 226)
Pesticides not separated out from other
chemicals/substances (n = 29)
Pesticide suicide/SH not included (n = 22)
Neither alcohol or pesticide suicide/SH
included (n =17)
Fulltext not possible to retrieve (n=11)
Not clear if poisoning was intentional (n = 5)
Retracted article (n = 1)
v
- Articles included in review <
3 (n=52)
=]
©
i=

Fig. 1 PRISMA flowchart

appears to have a contributory effect to fatal outcomes, the
authors concluded that “the data presented are insufficient
to conclude how this secondary contributory factor would
be responsible for increased fatal outcomes”. Furthermore,
they highlighted that chronic alcohol use was not reported
in most studies, which could be a confounder in the associa-
tion between acute alcohol use and pesticide poisoning [58].
In addition, in relation to the amount of pesticide ingested,
a toxicology review by Eddleston et al. [62] suggested that
acute alcohol intoxication can cause complications due to
alcohol withdrawal and alcohol cardiomyopathy, which can
increase complications of tachycardia in organophosphate
(OP) poisoning, impacting patient management and risk of
death. The combined effect of alcohol and pesticides could
explain the higher mortality among middle-aged men than
women [59] and increased risk of coma [62].

@ Springer

Precipitant acute alcohol use

The majority of studies in this category were epidemiologi-
cal (n=21), and in 13 of these studies, the prevalence of
alcohol co-ingestion was reported. The average proportion
of patients with alcohol co-ingestion was 30%, ranging from
15% in 110 patients with bispyribac poisoning in 2 hospitals
in Sri Lanka [63] to 68% of 91 ‘suicidal patients’ across 5
emergency centres in the Republic of Korea [69]. One study
of patients presenting to a medical centre in Taiwan only
included complex suicide cases (i.e. cases with at least one
other means in addition to pesticides), of whom more than
half (54%) had ‘alcohol intoxication’ (assessment method
not reported) with no significant difference between those
with and without previous events of self-harm (‘suicide
attempts’) [64]. A Sri Lankan study across three hospitals
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Table 1 Characteristics of included articles

Characteristic Grouping n

Study design Case report 24
Cohort 12
Case series

Commentary

5

3
Case control 3
Qualitative 3
Before-and-after 1
Systematic review 1
2001-10 12
2011-20 35
>2020 5
Sri Lanka 16
Korea
India
Taiwan
USA

France

Year of publication

Country/region

Japan

Spain
International
Romania
South Africa
Slovenia
Turkey
Netherlands
Hungary
Greece
Myanmar
Asia

Hospital admissions

[N U U S T ST S S N T C N

[ON]
[\

Setting/focus
Community

[N

Autopsy

National data

was the only study that assessed BAC and found that more
than half of patients (51%) had a BAC >0.05 mg/dL and a
median of 0.15 mg/dL [60].

In just over half of these studies (n=11/21), alcohol use
was assessed in specific terms, while in the remaining stud-
ies, this was described without detail. For example, Kim
et al. [66] noted that those ‘under the influence of alco-
hol” had consumed ‘more pesticides’ and Venugopal [75]
reported that ‘the mode of ingestion’ in 20% of patients
was ‘with alcohol’. Weerasinghe et al. [79] found that 28%
of customers who purchased pesticides for self-harm were
‘under the influence of alcohol’ (self-reported) at the time
of purchase, compared to 0.5% of customers who bought
pesticides for other purposes [79].

Of the 21 studies that reported epidemiological data, 6
reported alcohol measures by gender [28, 56, 57, 60, 73,
79]. In these six studies, men predominantly self-harmed and
co-ingested alcohol. In four of these studies, all patients who
had co-ingested alcohol were men [28, 56, 57, 79], and in
one study, 97% were men [60]. Tu et al. [73] did not stratify
co-ingestion of alcohol by gender but among patients who
underwent psychiatric assessment, more than eight in ten
of those with an AUD were male (84%). Among all men,
prevalence of AUD was 19% compared to 7% among women
(p<0.001) [73].

Precipitant chronic alcohol use

Underlying chronic alcohol use was prevalent among self-
harm cases but definitions and assessment methods var-
ied. In a Sri Lankan study, among participants who under-
went a mental health module, 10% had probable alcohol
dependence (DSM-IV), with an OR for probable alcohol
dependence of 5.26 (95% CI 1.06-26.11), compared to
controls [74]. In a hospital-based study from Taiwan, 26%
of assessed patients were reported to have an AUD (DSM),
with no significant difference between those who had a
first and subsequent self-harm event [64]. A similar pro-
portion was observed in a sample of patients in a general
medicine ward in Kerala, India, where 23% of patients
presenting at a general medicine ward had alcohol depend-
ence, as per ICD-10 [70]. In Taiwan, at a population level,
reductions in suicides were found following a paraquat ban
but this was not associated with patterns of drinking [55].

Of the six case reports where chronic use was men-
tioned, it was not clear whether alcohol was also impli-
cated at the time of the event in half of these studies
(n=73/6). For example, Bilics et al. [32] noted that the
patient had a history of “chronic alcoholism” via medical
history but there was no indication of assessment of acute
alcohol consumption at the time of self-harm.

Alcohol’s harm to others

Two articles mentioned harm to others from alcohol [67,
72]. Konradsen et al. [67] explored alcohol use related to
pesticide self-poisoning in Sri Lanka and found that in
40% of 159 cases, ‘alcohol misuse’ or ‘addiction’ report-
edly played a role in self-harm. In half of these cases,
the person who was drinking self-harmed, while in the
remaining cases, family members self-harmed due to the
drinking from the father of the household [67]. This was
related to domestic violence, adverse impact on dispos-
able income, shame and embarrassment [67]. Similarly,
Sgrensen et al. [71], in their exploration of self-harm in
Sri Lanka, described alcohol as a domestic problem that
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exacerbated other daily life stressors, leading to self-harm.
One case described how “while drunk, the man blamed his
partner for the daughter’s promiscuous behaviour noting
how their relatives would speak badly about them. This
turned into a violent fight followed by the woman ingest-
ing pesticides.” (p.4) [72]. Both Konradsen et al. [67] and
Sgrensen et al. [72] highlighted issues of gender differ-
ences; self-harm events which either involved men who
self-harmed or their significant others or family members,
who self-harmed in response to their own/their family
members’ alcohol use.

Alcohol interventions in preventing self-harm

Just seven studies discussed the need for alcohol interven-
tions as a strategy to prevent pesticide self-harm and sui-
cide. In their study of pesticide vendors’ role in preventing
pesticide self-harm in Sri Lanka, Weerasinghe et al. [77]
found that the majority of vendors (84%) increased their
knowledge of the importance of not selling pesticides to
individuals who were under the influence of alcohol. The
authors suggested that training of vendors could help reduce
pesticide self-harm, which was a favoured intervention by
the stakeholders [78]. Dhanarisi et al. [56], in a Sri Lan-
kan context, called for public health campaigns to reduce
alcohol use and increase awareness of negative effects on
health from drinking. Eddleston et al. [59], also in Sri Lanka,
acknowledged that reducing alcohol consumption is part of
pesticide self-harm prevention, which required ‘commu-
nity efforts’; however, this was challenging due to ‘political
power’, ‘drinks industry’ and ‘illegal distilling of alcohol’.
Prakruthi et al. [71] were more specific suggesting that inter-
ventions should include stress management, coping skills
and treatment for alcohol dependence and depression. A case
report by Fellmeth et al. [40] described a suicide of a couple
in a refugee camp, in which the authors noted the need for
early identification of alcohol dependence and mental dis-
orders in these settings.

Discussion

This review highlighted the importance of alcohol in pesti-
cide self-harm and suicide. Few studies explored the impact
of alcohol intoxication and chronic alcohol use on health
outcomes, making it difficult to assess whether increased
risks for patients who have co-ingested alcohol is a factor
of acute or chronic alcohol use, or both [58]. As just under
one-third of individuals (almost exclusively men) who self-
poisoned with pesticides had also consumed alcohol, there
is potential for alcohol prevention efforts at a population
and community level. However, recognition of broader
level alcohol prevention was not discussed in any included

@ Springer

articles, despite it being an important public health strategy
for suicide prevention.

Alcohol’s role in pesticide self-harm

Our findings demonstrate the importance of alcohol con-
sumption in pesticide self-harm and suicide. As Dhanairisi
et al. highlighted in their systematic review/meta-analysis,
few studies have assessed dose of pesticide and outcomes
among patients with alcohol co-ingestion, and with varying
results [58]. In a prospective case series from Sri Lanka,
which found that the dose of profenofos was not associated
with outcomes [56], we question whether alcohol was behav-
iourally mediated in relation to self-harm. More studies are
needed to understand not only the toxicological effects but
also the mechanisms of alcohol consumption in pesticide
self-harm. This will help explain why risk of death is higher
in patients with alcohol co-ingestion.

The broader range of harm from alcohol use, or misuse,
was less frequently explored. The most detailed accounts
came from Konradsen et al. [67] who described how self-
poisoning in Sri Lanka had become a response to difficult
situations and a powerful communication method. Similarly,
Marecek and Senadheera [73] described this phenomena as
‘dialogue suicide’, as opposed to monologue suicides, char-
acterised as being solitary and inward focussed acts—as
often seen in HIC settings [80]. Similarly, other qualitative
studies on the link between alcohol and self-harm in Sri
Lanka found that alcohol played a direct role in men’s self-
harm [72]. Women were indirectly influenced by someone
else’s alcohol use and interpersonal conflict often led to
self-harm through which women would seek to teach their
husbands a lesson to enable the drinker to moderate their
alcohol use [72]. Studies from Uganda and South Africa,
which explored all methods of suicide, found both direct
and indirect impacts from alcohol in suicide cases [81, 82],
with early onset of alcohol use and current alcohol depend-
ence being particularly important factors [82]. Importantly,
in our review, included quantitative studies from hospital-
based samples did not elucidate whether patients may have
engaged in acts of pesticide self-poisoning due to someone
else’s alcohol use.

Geographical clustering of research

This review identified papers from several countries but, as
expected, many focussed on Sri Lanka, which has been the
epicentre for suicide prevention research over several dec-
ades [83]. Here, research capacity has developed to carry
out large-scale self-poisoning studies, including via interna-
tional research collaborations [86, 87]. Specifically, numer-
ous studies have been conducted on self-harm and suicide,
including on the steep reductions in suicide rates following



219

Social Psychiatry and Psychiatric Epidemiology (2024) 59:211-232

[oyoore 10} 9AnIsod arom
siwaned 4O 11¥ 30 %8'9¢
(€ =340) swened [oyode
pue (7'¢ =¥0) 19p[o ut
10y31y OS[e Sem uoneqmul
urpaau Jo YsuI Ay ], ‘Yieap
JO Y[SLI paseaIoul Im paje
-100SSEe 1M ('€ =¥O)
[OYO9[® JO Uonsa3uI-0d
pue (I'T1=3YO0) s1eok G¢
uey) 19p[o Jureg ‘uon
-BquI PAPIU UAJO
arow pue (¢10°0=d
%9°S SA %9°GT) Kneriowr
19431y pey uonsagur-od
[0Yoo[e YIIM sjudnied
*SIQWINSUOD AJTep oIom
%L°¥S {[oYyodre parsadul
-09 pey sjuaned Jo %¢'97
asn [oyoo[e
[oa9[-uonerndod ym
PIJBIOOSSE 10U SEM [ITYM
“renbered uo ueq e Jurmor
-105 op1oms apronsad ur
uononpal e punoj Apnis oy,

(T000>d

‘=81 ID %S6) L8'T

SeM UOT)S93UI-00 [OYOI[.

1M 3s0Y3 UL Y 105 YO

ay L, ‘syuaned [[e ur umouy

Jjou sem snjels ~o:00~m

IOAMOT] JOYOOTE Pajsadul

-00 pey (43 Inoym

pue [Irm asoyl Jo %67 SA
%01) syuaned [[e Jo %z¢

Joyoo[e jo aouanpyur
9U) JopUN, 9IoM SASED JO %6

s1eak 1 < syuanjed

Aoy Suruostod-J19s JO 6+

Sased Jur
qnoy  -uosiod-Jjas sojoudjord ¢4

ooy ©IIOY UI SIPIdINS [[
syuanyed

oy Suruostod-31as (d0) 0¥S
(@

juowredop AouaZiowo ue
Surpuane sjuened 3utuos
Aoy -10d-J[9s 9pIONIUAPOI G |

[endsoy Suryoes) auQ

sreydsoy Suryoee) omy,

BIEp [RUOTIEN]

[endsoy Juryoesy
Je JIUn [erIofor ATenIo],

readsoy Arenis) aSre

SOLISS AsBD)

Suruostod-J[as

dO 3utmorof sasueyd (L8]
de3 uorue pue [eowsQ (eYueT LIS) '[& 19 ISLIRURY

Suruostod
-J19s sojouajoid woiy
SOWOIINO [BOTUI[O UO UON [9¢]

SOLIOS 9se))  -BOIXOIUI [oyooe Jo Joedwy  (eyueT 1IS) ‘Te 39 ISLeURy(

S9)BI OPIOINS U0
joyo)  Jenbered uo ueq jo joeduwy

[cc] (earoy]
Jo onqnday) ‘e 19 vy)

Suruostod-jjos
(dO) snioydsoydoue3io
Jo Krferey ased pue
11040D) () 2myrey Aroyeardsoy]

[ps] (eque]
1IS) [ 30 uooYeye[y

WIey-J[os ur

HOY0D  pasn sapronuapor Jo a[yord  [g6] (B1pup) ‘e 10 ysenqy

urrey-J[os
/aproins apronsad ur Juow

-QA[OAUI S, [OY0J]E JNOqe
s3urpuy A9y jo Arewruung

[oyoore jo joeduy uonendog

Sumyes Apmis

u3isop Apm§

SNO0J [Ny (Anunoo) reak ‘royiny

(s110da1 9sBD SUIpN[OX9) SonsLIvIdRIRYD APMIS € d|qel

pringer

a's



Social Psychiatry and Psychiatric Epidemiology (2024) 59:211-232

220

juasaid sem

[0Yo9[e 9snedaq 2ueyd J0u

PIp J1osi1t uosiod ot Jo At

-01X0) 9y} Inq uye) uosiod

JO Junowe 2y) ddudNyul

0) pareadde [oyoore e
P9IBIpUT ATRJUSUWILIOD ST,

paIsa3ur
pey Juaned oy areoyIOWIP
Jo Junowre 9y} Inq [0Yod[e
JO A1101X0) 19911p 0} anp jou
sem KJI[elIoW Jey) pomoys
SjeoyIoWIp I0j JUI[[ONUOD
nq pa1p oym syuaned ur
IoySIy sem Dy ‘uoner
-UQ2U0D 91eOYJOWIP pue
[OYOJ[B U29M)aq UOHRID
-osse aAnIsod & sem 19y,
“("Tp/Sur G1°( = uerpour)
P/3 S0°0<(OVE)
UONEIUIdUO0d [0

-03[e pOOIq ® pey %1 1S
SOWO0JINO
pUE JUSUNEBI) SIOYE SIY)
Moy pue sased Juruosrod
ur [0YO9[. JO SI09J0 )

PoSLIBLIINS MOTAI QY[
[oyoo1e pajsagur
-00 pey oym Jsoy) uowre
(10000>d ‘T'8-6CT 1D
%56 ‘6"t =40) uresp pue
(10000>4“0°€1-6'7 1D
%56 “0"8=3Y0) uoneqmut
Surpasu Jo YSLI pasearour
punoj sosA[eue-eIoA
*Apnis QUO UT Passasse A[UO
Sem [OYOO]e PpAWnsSuod
pey oym sjuenjed Suowe

opronsad jo uonenuaouo)

Aoy

SI9Y)O 0} WLIRy 9INdY

Anoy

Aqnoy

sjuaned pauosiod-jjog

syuaned Sur
-uostod-j[es ejeoyjowiIp 7/

sjuaned Surtuosrod-jog

SoIpnys
1I0Y0J PUE SILIAS ISBI 4]

VN

sreydsoy 921y g,

VN

Kreyuawrwio))

11040))

Krejuowwio))

VN MIIADI ONRWR)SAS

BUuR
11§ ur 3uruostod 1opues[o
pue JO uo A3ojooewreyd

U0 [OIBasal [BIIUI[D JO

juowdo[aaap ay) MaIASY  [19] (eueT 11S) UOISIIPPH

SOWO09INO [Bd

-1urpo pue 3uruostod-J[as

opronsad ‘axelur [oyoore [09]
U09M]9q UONIRIN0SSY  (BUe 1IS) ‘Te 39 U0Isa[ppg

Suruosiod
-J1os apronsad woIj wirey
asruIIuIw pue juaadid [6S]
0] SI321eNS JO MAIASY  (Byue] LIS) ‘Te 12 u0Isa[ppg

SOSBD ULIRY [8¢]
-J[9s Suowre UONSIFUI-00 (reuon
apronsad pue [oyoory -euIou) ‘Te 19 ISLeuRyq

urrey-J[os
/aproins apronsad ur Juow

-QA[OAUI S,[OYOJ]E JNoqe
s3urpuy A9y jo Arewruung

[oyoore jo joeduy

uonendog

Sumyes Apmig

u3isap Apms

SNO0J 9[oNIY (Anunoo) reak ‘royiny

(ponunuoo) ¢ 3jqey

pringer

Qs



221

Social Psychiatry and Psychiatric Epidemiology (2024) 59:211-232

[oyoore
P1saur-00 pey om} ‘parp
oym syuaned a1y ay)
JO 'Toyooe psaur-0d
pey siuened jo %6y
yieap jo
POOYI[AYI] AY) PaseaIdul
pue pajsagur JO JO junowe
IoySTy 0} P PoWNSUOD
[oyoo[e Jo 3sop Ioy3Iy
"9 Y1BIP YIIM PIJRIOOSSE
Apuapuadopur sem [oA9]
Ov4d ysy e ey punoj (Sur
-uostod [euonuAUIUN WOIJ
[euonjua)ur Ino djeredos jou
p1p) Suruostod JO jo Apms
e Inq (ey) soop apronsad
JO 9SOp 91}) SOWOINO
as10m 0} sped] Dvd Joysiy
ey} moys jou pIp Apnis
9)eOyIOWIP SUO WOIJ
QOUAPIA JNQ PAWNSUOD
apronsad jo asop 1oy3Iy
0} paje[aI ST UONSATUI-0)
"BWIOD SB [ONS $aUW0IN0
Teorur]d uo joedwr oaey
YT [ouByIR JO S0p Y31y
Jet]) pAJou AIBJUSWWOD SIY,

Aoy

JTUOIYD PUE NIy

Suruostod oeq

-11kds1q i syuened 11

syuanyed
Suruostod-J[as opronsod

sreirdsoy Terouas omy,

VN

Suruostod-j[os

oequIAdsiq Jo soreuryod [€9] (exueT
110Y0D) -IX0} pUE $}09JJ [eOTUI]) 1IS) 'Te 19 BuBUIIEIRMED)
Suruostod-Jos JO
Jo A3ojooewrreyd pue K30 [z9]

AIejuowwio) — -[0OTX0) [BOTUI[D JO MAIAY  ([RUONBUIU]) UOISI[PPH

urrey-J[os
/aproins apronsad ur Juow

-QA[OAUI S,[OYOJ]E JNoqe
s3urpuy A9y jo Arewruung

[oyoore jo joeduy

uonendog

Sumyes Apmig

u3isap Apms SNO0J S[ONIY (Anunoo) reak ‘royiny

(ponunuoo) ¢ 3jqey

pringer

a's



Social Psychiatry and Psychiatric Epidemiology (2024) 59:211-232

222

Suruostod-J[as 01 sToquAW
A[rurej paJ asn [oyod[e

S, ployasnoy ayj jo peay jo
1oedWl/SI9YI0 0] ULIRY pue
9SNSIW [OYO0J[e O} payul]
QToMm SISBI JO %0 "W
-qoid joyoore SurA[ropun
ue sem 919} Jey) J0 [0Yod[e
JO douanyur 9y} Jopun

sem (uow [1e) uosiad oy
asnedaq Joye ‘Suruostod
-J[9s 10} uosea1 ay} jo jred

SB POUOTJUSW Sem [OYOO[Y  SISYI0 0} WIRY ‘OTUOIY))

(pauyap jou) dduINPur
9} J9pUN JOU 2IoM oYM
950y} uey) 10w sapronsad
Pasn [0YoJ[e JO douaNyul
qy} Jopun 1M oYM SJudlIed
[0YyooTe PaIsaguI-0d
peY %€ ‘sased apronsad
Suoury ‘sopronsad yim
Q1oMm s9sed Juruostod-J[os
9JRI2QI[AP [[B Suowe
9%/ JO 18101 B ‘Qoue)sqns
PpoIsadur AQ umop uayoiq
USYAA "[OYOO[® paisadul
-00 pey oduwres ay) Jo %49
(SN) (%7 72) s1oreadar-uou
uey) (%6'1¢) storeadar
Suowre 19yS1y sem yorym
‘IOpIOSIp 9sn [0YOd[e pey
%8G ‘PISSISSE 2I9M OUM
syuaned [1e Suowry “(%¢6)
wIey-Jos pajeadar-uou
pue (%6¢) pareadar 10y
Te[IWIs sem SIy) ‘pojed
-IX0Jul [OYOI[. Se PIpIOdAI
fom % TS yorym jo
(poyiew [ <) saproms
x9[dwoo 10§ passasse
UuoneBIIXOJUI [OYOI[Y

AMmoy

Aoy

JTUOIYD PUE NIy

syuanyed
wey-Jas opronsad 67

SoNUad [edIpaw Surpuale
s1o)dwane apIoms (80T

syuaned

uostod-J[os 9Je12qI[op 98¢

UOTJBN[BAQ OLI
-Je1yoAsd B paATadaI oym
sased Furuostod-J[as 16|

Aunwwo))

rendsoy

readsoy [erouas suQ

rendsoy sup

Suruostod
apronsad 91noe 10y $10)

[£9] (exueT
1IS) ‘[ 10 UaSpeIuoy|

[99] (e103]
Jo orjqnday) ‘Te 10 wryf

[59] (varoy]
3o oriqnday) 997 pue Wy

[+9] (uemre]) e 1o Sueny

urrey-J[os
/aproins apronsad ur Juow
-QA[OAUI S,[OYOJ]E JNoqe
s3urpuy A9y jo Arewruung

[oyoore jo joeduy

uonendog

Sumyes Apmig

aaneend) -oey Surkpropun axordxyg
s1o)dwope oproms Suowe
11040D) UONEBIIXOJUI [OYOI[Y
(uostod
Kue) Suruostod-jyas ur
11040D) [OYOd[E JO uonsasur-o))
soyesoydA[3 10 ‘sojew
-eqQIed ‘JO ym uirey
-J[9S JO SONSLIvORIRYD
11040)) omenyoAsd pue [eorur)
u3isap Apms SNO0J S[ONIY

(Anunoo) reak ‘royiny

(ponunuoo) ¢ 3jqey

pringer

Qs



223

Social Psychiatry and Psychiatric Epidemiology (2024) 59:211-232

SeaIe [eInl
Ul PIAI[ SOSBD [[V "A10ISIY
[eo1powr £Q pOWLIUOD Sem
[orym [0Yoo[e asnge 0}
par10dar o1om sased om)
‘soyewreqred 3unso3ur
woij soproms Aq paip jeyy
(47 sem porrad oy} 10A0
saproins apronsad jo 19q

-wnu [ejo03) Sased XIs Y} JO
QWOIPUAS
Qouapuadap [oyooTe,

pey ofduwes a1 Jo %8°CC
JUBOYIUSIS JOU Sem
(pasnfpeun) [oyoore jo
uor)sa3uI-0o I0j YJeap I0j
O Y], [oYod[e pajsadur

-00 PRy Sk JO % 9]
(%L0L)
uonsa3uI-0d [0Yyoo[e ou
pue (%¢'69) uonsagur-oo
[oyoore yim asoy) Suowre
[BPIOINS SB PISSB[O SISBI

Jo uonodoid ur douAIYIP

JUBOYIUTIS OU SeM 9I9Y ],
*(%(0L) uonsagur 10y asned
Se [epIomns, o1om s3ur
-uostod O jo Ayrofewr oyJ,
%6 Sem [04ode
pue apronsad Aue aanisod
QI9M JBY) SOSED JO JoquInu
e101, "oprysoyd pue
[OYO[® 9%G°() PUB ‘[0YOd[R

pue proayyarAd 10§ aanisod

Q1oM 9%G°() ‘[OYOdTE pue 4O
10J 2AnIsod 219M SOSED JO %8

JTUOIYD “AINOY

o1uoIy)

Aoy

amoy

Anoy

(Apms Asdoine) soproins g

s1edk 71 < sased
Suruostod-J[as 101

sjuoned 3utuos
-tod-yjos apronsad ¢0¢‘8T

(9¢1=N suened Sur
-uosrtod [[e1aA0) sjuanjed
Suruostod-J19s JO 16

(Apmys Asdoine) saseo
Suruostod-J[as 1e1e] 681

1SIp [eIpnf suQ

pIem [BOIPSW [BISUST U

sreydsoy
[B1I9Ja1 pue 9seq Ua],

SONUD AOUIZIOWD QAT

Tendsoy 101msIp suO

oseqelep apIoms
e do[oAdp pue sased
SOLIOS 9SB))  9PIJINS JBWEqILd IQLIOSI(]

SOLISS ase))

PaJeIs SUON

Ayreyrow 3uruostod-j[os
apronsad yim xas pue

100D o5 uoamlaq UOTIEIOOSSY
uonsaSur-09 [OYOd[. YIIM
sjuaned pauostod Jo

100D ur sowooino aredwod of,

S9SBD 9PIOINS UI Pasn
100D suostod Jo sad£} oy ssassy

[8Z] (ureds) '[e 30 elOS

[1L] (erpuy) "Te 30 rpnyerd

[oL] (exue]
11S) e 30 1YOYaIYSON

[69] (ea103]
Jo orjqnday) ‘Te 10 Uiy

[89] (e1puy) Te 19 rewny

urrey-J[os
/aproins apronsad ur Juow

-QA[OAUI S,[OYOJ]E JNoqe
s3urpuy A9y jo Arewruung

[oyoore jo joeduy

uonendog

Sumyes Apmig

u3isap Apms SNO0J S[ONIY

(Anunoo) reak ‘royiny

(ponunuoo) ¢ 3jqey

pringer

a's



Social Psychiatry and Psychiatric Epidemiology (2024) 59:211-232

224

(100°0 > d) uowom
Jo %41 03 paredwod
dNV Pey %1°61 ‘oW [[e
Jo—uow a1om %68 ‘dNV
s syuaned JO “sopronsad
JUQISYIP oy} JO Aue [IIm
Suruostod-J[as ym pajerd
-0sse AJueoyrusgIs Jou o1om
IOpIOSIP dsn [OYOI[e pue
uonsa3ur-0d ‘asn [OYOI[y
-9yesoydA[S pue wnmu
-owrure 9jeursojn(s o) pared
-wod sdO pue jenbered
Sunsagur asoy) Suowre
I10y31y Apueoyrugis sem
oIy JOPIOSIP asn [OY0d[e
PeY %G ‘JUSWISSIsSe
orneryoAsd paAIadal oym
sjuoned Suowy ‘[oyoore
pa1sadur-00 pey %L1
puE SIOWNSUOD [OYO[e
a1om syuaned [[e Jo %€ [
Inoraeyaq s1y
0) asuodsar e se sopronsad
JuLIp 0} papuajaid ays pue
Sunip sem oy J[ym orqnd
ur pueqsny Joy £q 31y sem
UBWIOM B ‘9SBD JOUJOUE U]
‘Aep 2I13u9 ue 10 1999 9Sh
[oyoore 1933e sopronsad
poawnsuod sworqoxd diys
-UOTE[aI 0 anp oym
uew 3UNOA © paqrIdsap
9sed JoyIouy ‘sapronsad
ym uostod-J[as 03 ofim
QY3 PI[ YOIy YUnIp sem
pueqsny Y3 9[IYMm INO
ayoiq sesnods usamiaq
juown3Ie e Yorym Ul ased
QUO SAQLIOSAP S[ONI. Y],

JIuOIYd pue Ny

SIYI0 0) WY ‘AINOY

(Juowissasse
o1neryoAsd paAradar
GG9) 3uruostod-j[os

Jo soposida xapur 980°|

SOATIR[QI GT pUe
urrey-J[os jo aouarradxo
POAI] LM S[enpIAIPUL 6]

rendsoyg

Amunwwo))

S95BD
Suruostod-jros apronsad
Jo A3ojoyyedoyohsd pue

JI0Y0D)  SONSLID)OBILYD A} SSISSY [g] (uemre]) 'Te 30 nf,

WLIBY-J[3S pue
asn [oyoore ‘sdiysuonejal [zL]
dAnelend) ur s10ssons Afrep aro[dxg  (Byue LIS) ‘Te 19 UISUdIBS

urrey-J[os
/aproins apronsad ur Juow

-QA[OAUI S,[OYOJ]E JNoqe
s3urpuy A9y jo Arewruung

[oyoore jo joeduy

uonendog

Sumyes Apmig

u3isap Apms SNO0J S[ONIY (Anunoo) reak ‘royiny

(ponunuoo) ¢ 3jqey

pringer

Qs



225

Social Psychiatry and Psychiatric Epidemiology (2024) 59:211-232

suostad
pajesrxojul 0) sapronsad
Suryes jou jo souejrodur
9y} Jo 93pajmouy| Iy}
pasearoul Sururen ay)
Jey) pajrodar s10puda Jo
%¥8 ey pomoys sSurpuy
UL, "suosIad payesrxojut
03 sopronsad Jurp[es jou
uo siseydwo papnyour
Aprernoned Sururen ay,
apronsad
ay paseyoind Koy) uoym
90UANYUI AY) JOpUN SeM
uos1ad oy 1oyjoyMm JO
JUQWISSISSE Jim Fuofe

LIANV YIm passasse 9q
0] N0 J3S SeM SN JTUOIYD)

Joyoore
YIIMm, SPIONIUSPOI AU}
pawnsuod syuaned Jo %07
11°92-90'T=1ID ‘9T’G sem
s[onuod 0) paredwod saseds
Suruostod-jes Suowre 20U
-puadap [oyoore ajqeqoid
10} YO YL -oouspuadop
[oyoore 9[qeqoid Suraey
Se PAJedIpur 2I9M %0
UorIym ut s[npowr ey
[eyuow e pajordwos ofd
-wresqns Jo[[ews e ‘syuoned
Suruostod-Jes Suowry

Aoy

Aoy

AMmoy

s10puaA dpronsad gz

[000301d Apmis

Suruostod op1o
-nuopol Yim syuaned 101

(s[onuod 016)

oruory) Suruosiod-J[9s JO sased ()0Z

Aunwwo))

Kyunuwuo))

[eadsoy [erouas auQ

sreyrdsoy] JuowuIoA03 om],

SIQWO)SND
ys1-y3y 03 sores judaaxd
0} 3ururen JOpudA 9pIod
-nsad jo Apiqeidasoe

pue K)iqrseay ) 1sa],

[LL] (exue

I0)Je-pue-210§og 1IS) ‘Te 19 9Y3uISeIoop

ULIBY-J[9S 0] SSQI08 IPIO
-nsad 10 SONSLINORIRYD
QuIuLIRlep pue syurod
SS9008 JUAIYIP YIIMm Paje
[onuod ase)  -100sse s10j0ef oredwod of,

[9L] (exque
11S) 'Te 30 QySUISBIoOp
woono pue Kmfur
IOAT] Joj s10jorpaid pue
sonsu)oeIeyd orydeld [sL]

SOLISS AsBD) -OWAPOIN0S A} SSASSY (erpuy) ‘T8 10 [edoSnuop

dnoi3 jonuoo
€ 0) poredwoo sosed
Suruostod-j[as opronsad [#L] (edueT 11Q) uas

[OTU0D IS8 JO SONSLIN)ORILYD SSASSY  -PRIUOY] PUE JOOF JOp UBA

urrey-J[os
/aproins apronsad ur Juow

-QA[OAUI S,[OYOJ]E JNoqe
s3urpuy A9y jo Arewruung

[oyoore jo joeduy

uonendog

Sumyes Apmig

u3isap Apms SNO0J S[ONIY (Anunoo) reak ‘royiny

(ponunuoo) ¢ 3jqey

pringer

a's



Social Psychiatry and Psychiatric Epidemiology (2024) 59:211-232

226

Iourrej-uou e Suroq pue
sIeaA ()¢ > pasde Fureq d1om
10108} ysL1 Juapuadopur
1O (8'66-0'89 1D %56
‘9, €°¢6) SI0108J YSII JUD
-puadopur [e Jo anfeA 9AT)
-o1paid aanisod 1soy31y o
PeY UONEBIIXOIUI [OYOI[Y
‘UMW QI9M PIJBOTXOJUT 9IOM
OyM SISED [[ *SIOUWLIEJ-UOU
QIoM OUM S[enpIAIPUI UT
juareaard Aprernonred sem
SIL "S[0NU0 JO %670
01 paredwos ‘o ay) Je
PJBOTXOIUT DTOM ULIRY-J[S
J0J sopronsad jysnoq

OyM STenpIAIpuI JO %8¢
pauIquOod
s1op[oyayess [e Aq payuer
SE SUOTJUAIIUI parigjard
) sem PI)BIIXOII I8
oYM IO WLIBY-J[oS IO
opronsad a3 asn JyIrw
Koy $15933ns jey) Aem ©
ur Jo€ oYM S[ENPIAIPUL 0)
J[eS 9SNJaI pue AJIIUIPI

0} SIOpUQA 10§ Sururel],

Anoy

Aqnoy

sopronsad Jy3noq

oYM S[ENpIAIPUI (0$T

SIOPIOYaNEIS 9/,

Aunwwo))

Amunwwo))

[0TU0D IS8

dAneend)

urrey-J[os I0y Sopro
-nsod Surseyoind yim
PAJBIOOSSE SI0JOR] SSASSY

wey-Jos

apronsad juaaaid 03 suon

-uaA1dur 10§ suondoorad
s1op[oyaye)s aro[dxg

[6L] (edue
1IS) 'Te 10 QUSUISBIdOM

[8L] (edque
1IS) ‘[& 10 QUSUISBIOIA

urrey-J[os
/aproins apronsad ur Juow

-QA[OAUI S,[OYOJ]E JNoqe
s3urpuy A9y jo Arewruung

[oyoore jo joeduy

uonendog

Sumyes Apmig

u3isap Apms

SNO0J 9[oNIY

(Anunoo) reak ‘royiny

(ponunuoo) ¢ 3jqey

pringer

Qs



Social Psychiatry and Psychiatric Epidemiology (2024) 59:211-232

227

bans of several kinds of pesticides [83—85]. However, more
research is needed in other countries to explore the link
between alcohol and pesticide self-poisoning. We identi-
fied only a few studies from India, and none from China,
though these two countries account for more than four in
ten (44%) of all suicides globally [1], with pesticides among
the most common means [8, 87], and alcohol use an impor-
tant risk factor [89, 90]. Furthermore, this review found just
one included record, a case study [45], from the African
region. This reflects scarcity of data on pesticide suicide in
the African region [2], despite evidence suggesting pesticide
poisoning is a common method of suicide [91]. While more
research in other countries is needed, it is worth noting the
challenges of measuring alcohol consumption [92], includ-
ing in Indigenous peoples [93]. To address these challenges,
in an Australian context, an interactive and visual tablet
computer-based survey tool has been developed and vali-
dated to help Aboriginal and Torres Strait Islander peoples
describe their alcohol consumption [94-96]. Such a tool may
have the utility to improve epidemiological data on alcohol
consumption, self-harm, and suicide in other contexts.

The global increases in alcohol use at the overall popula-
tion level makes the need for further research in this area
even greater. Projections suggest alcohol per capita will con-
tinue to rise in the SEAR, Western Pacific Region (WPR),
Eastern Mediterranean Region (albeit a small increase from
a low baseline) and Region of the Americas—Ileading to
an overall increase in global alcohol per capita consump-
tion. Past changes in alcohol use levels in SEAR and WPR
have been driven by sharp increases in India and China [13],
which along with knowledge of burden of suicide in these
regions further emphasises the need to explore the combina-
tion of these two public health issues.

Description of methods and sociodemographic
factors

In this review, few studies specifically set out to study the
role of alcohol use in pesticide self-harm and suicide. This
might explain why descriptions of methods used to assess
alcohol use and further details about context drinking were
limited. We were particularly interested in exploring the
role of gender, but of the 20 studies reporting on epidemio-
logical data, only 6 reported on alcohol measures (acute or
chronic alcohol use) by gender [28, 56, 57, 60, 73, 79]. Fur-
thermore, the method used to assess alcohol use was lack-
ing in some papers and there was no uniformity in the way
alcohol was assessed. In several case studies, the patient
or deceased was noted to have been under the influence of
alcohol, though this was not verified through BAC testing.
Similarly, there was no uniformity in the way chronic alco-
hol use was assessed, as impact of acute and chronic alcohol
use has particular relevance for populations where drinking

is impacted by context [97]. The risk of self-harm (‘sui-
cide attempts’) at lower levels of alcohol use increases the
risk sevenfold while heavy drinking increases the risk by 37
times [15]. Comparable measures of alcohol use that can be
stratified may, therefore, be needed in the future research
to assess risk from any alcohol use as well as magnitude of
risk at different levels. Limitations on reporting of data on
method of suicide [15] made it difficult to draw conclusions
about alcohol use and lethality of method or added toxico-
logical effects from co-ingestion. On average, in our review,
alcohol was involved in one-third of the cases of pesticide
self-harm or suicide, which reflects the overall prevalence of
reported alcohol use in previous studies including all meth-
ods of suicide [98].

Preventing pesticide self-poisoning

While few articles in this scoping review acknowledged how
alcohol interventions at an individual- or population level
can help to prevent pesticide self-poisoning, there is recogni-
tion within the wider suicide prevention field. Alcohol has
been integrated in the WHO’s Live Life document which
provides Member States with an implementation guide to
suicide prevention [98]. In Sri Lanka, a policy document
outlining recommendations for action in suicide prevention
emphasises AUD, specifically, as a risk factor in suicidal
behaviour [99] and the need to address this within a suicide
prevention framework [100]. In addition to a suicide pre-
vention approach, strengthened alcohol policy can impact
on suicide rates. In a systematic review, Kolves et al. [101]
showed that across studies from Europe (including Russia
and USSR) and the US, there was evidence that suicide rates
have changed alongside alcohol policy changes, particularly
by changing availability of alcohol (restricting or increasing
availability) and pricing policies [102]. These are known as
the ‘best buys’ to reduce harmful use of alcohol, along with
advertising restrictions [102], which should be adapted to
national contexts [103]. Whereas stricter alcohol policy is
needed in South-East Asia to achieve the 2030 SDG target
of reducing alcohol per capital consumption by 10% [20],
other interventions are needed to target the widespread use
of illicit alcohol. In Sri Lanka, a community-based participa-
tory intervention showed promising results for moderating
alcohol use [104]. If proved effective at larger scale, such
interventions might be relevant in other contexts too, as it
has been highlighted that in Sri Lanka alcohol consumption
has an important social role and abstinence-based interven-
tions may therefore not be successful [24, 72]. These types
of community-based approaches may be effective, in addi-
tion to population-level interventions, to address contextual
factors such as gender-based violence, mental health issues,
poverty, and other stressors that co-occur with harmful alco-
hol use.
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Preventing suicide by pesticide self-poisoning can also
be effectively reduced by banning HHPs [105]. In Bangla-
desh, Chowdhury et al. [106] showed that the reduction in
suicide deaths following pesticide bans was not associated
with population-level ‘alcohol misuse patterns’ and Gun-
nell et al. [85] also found that declining suicide rates in Sri
Lanka were not related to a decline in alcohol sales (a proxy
for population-level alcohol use). As these reductions were
independent of overall alcohol consumption, it suggests that
targeted alcohol interventions alongside bans of the most
acutely toxic pesticides may be a way forward to reduce
suicide and self-harm rates.

Strengths and limitations

This scoping review was set up with input from a university
librarian, to ensure the search strategy was comprehensive;
however, the protocol was not registered prior to undertaking
the study. The team involved in the review is multidiscipli-
nary and represented a range of regions including South-
East Asia, Africa, Europe, and Western Pacific. The review
has some limitations that should be acknowledged. While
the title and abstract screening was done by two research-
ers independently, only a subset of full-text articles were
screened by two reviewers and the remaining articles were
screened by one researcher. However, continuous discus-
sion between two researchers ensured clarity on inclusion
criteria. Articles of any language were eligible for inclusion
in this review; however, the searches were only conducted
in English language databases.

Conclusions

Alcohol plays an important role in pesticide suicide and self-
harm, both for treating pesticide self-poisoning and as an
underlying factor for self-harm among people who drink
and their family members. Research in this area has been
conducted in a few countries in South-East Asia and lit-
tle attention has been paid to harm to others from alcohol.
More research is needed to incorporate validated measures
of chronic and acute alcohol use as well as alcohol’s harm
to others into surveillance studies of pesticide self-harm and
suicide studies. Furthermore, efforts to prevent harmful use
of alcohol should be integrated into all pesticide suicide pre-
vention and treatment efforts.
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