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Supplemental Table 1. Descriptions of included studies. 
 

First Author  

(Pub. Year) LMIC(s) Sample Approach1 Intervention Summary of Main Findings 

 

Studies of Means Restriction 

Arya 

(2021) 

India General population of 

India (all ages) 

Universal National ban in 2011 on 

endosulfan pesticide 

There were an estimated 28,564 fewer pesticides by insecticide 

poisoning in the period after the endosulfan ban than expected based on 

previous trends. However, it was also found that the decrease in suicides 

by pesticide poisoning were offset by increases in suicide by other 

means (e.g. hanging [approximately 19,000 more than expected] and 

other poisoning [approximately 11,000 more than expected) over the 

same period. 

Chowdhury  

(2018) 

Bangladesh General population of 

Bangladesh (all ages) 

Universal National ban in 2000 of WHO 

Class I pesticides from 

agricultural use 

Mortality in hospitals from pesticide poisoning fell after the ban by 

37%. Compared to predicted trends from 1996-2000, the pesticide 

poisoning suicide rate fell by 65·1% (35,071 fewer estimated pesticide 

suicides) in 2001 to 2014. This reduction occurred despite increased 

pesticide use and no change in hospital admissions for pesticide 

poisoning. 

Knipe  

(2014) 

Sri Lanka General population of Sri 

Lanka (ages 8+) 

Universal Ban in 1984 of WHO Class 1 

pesticides; Ban in 1998 of 

endosulphan 

Year on year declines in suicide rates in 17-25-year-olds, primarily 

driven by reduction in pesticide suicides, began in the 1980s after the 

ban of Class 1 pesticides. Long-term pattern of suicide rates, comparing 

periods before and after the bans, were more consistent with period 

rather than birth/cohort effect. 

Knipe  

(2017) 

Sri Lanka General population of Sri 

Lanka (ages 8+) 

Universal 3-year phased (2008-2011) 

import ban of paraquat, 

dimenthoate, fenthion 

Bans were associated with long-term reduction in pesticide suicide 

mortality. The pesticide suicide rate for each year post-ban (2011-2015) 

was lower than that would be expected based on previous trends (2001-

2010). Between 2011-2015, overall suicides fell by 21% and pesticide 

suicides fell by 50%. 

Pearson  

(2017) 

Sri Lanka 53,382 households (180 

household clusters) in a 

rural area of North Central 

Province 

Selective Households randomized to 

receive (intervention site) or 

not receive pesticide storage 

containers (control site) 

Overall, there were fewer cases of pesticide self-poisoning in the 

intervention versus control sites, but the difference was not significant 

in either age group assessed (less than 14 years; 14 years of age and 

older). 

Soltaninejad  

(2012) 

Iran 956 patients (ages 12+) 

hospitalized for aluminum 

phosphide poisoning 

Universal Ban of aluminum phosphide 

in 2007 

The ban did not significantly decrease suicide attempts or suicide deaths 

by aluminum phosphide poisoning between 2007 and 2010. Incidence 

of rice tablet poisoning and associated mortality increased during this 

period. 

Vijayakumar  

(2013) 

India General population of 4 

villages in Tamil Nadu 

Universal Villages randomized to 

receive (intervention site) or 

not receive (control site) 

pesticide storage facilities 

with lockable storage boxes 

Over the study period, there were significant differences in rates of both 

attempted suicide by pesticide poisoning and suicide by pesticide 

poisoning between intervention and control sites. None of the 

individuals who attempted or died by suicide in the intervention sites 

were reported to have used a storage facility. 

Wilks  

(2008) 

Sri Lanka 586 patients (mean age = 

31; standard deviation = 

14) with paraquat 

poisoning at 9 large 

hospitals across Sri Lanka 

Universal Introduction of a less toxic 

paraquat formulation 

(INTEON) to replace the 

standard, more toxic 

formulation 

Comparing patients who ingested INTEON vs. the standard 

formulation, 3-month survival increased by 9·5%. 
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Studies of Public Awareness Campaigns 

Ahmadi  

(2007) 

Iran The general populations of 

Gilangharb and 

Sarpolzahab 

Universal Community-based public 

video program to discourage 

self-immolation (intervention 

site: Gilangharb) vs. No video 

program (control site: 

Sarpolzahab) 

There was a significant difference in self-immolation suicide attempts 

between intervention and control sites at follow-up. There was no 

significant reduction in suicide attempts by all methods (combined) in 

the intervention site. Suicide attempts (all methods) increased in the 

control site in the same period. 

 

Studies of Psychological Interventions 

Alavi  

(2013) 

Iran 30 participants (ages 12-

18) with depression and 

suicide attempt in the 

preceeding 3 months 

Indicated 12-session CBT (intervention 

group) vs. wait-list control 

group. Patients in both groups 

also received a standard 

psychiatric intervention and 

follow-up. 

Compared to the control group at 3-month follow-up, the intervention 

group showed significantly lower suicide ideation. 

Ayar 

(2021) 

Türkiye 119 participants (ages 22-

60) with depression and 

who were inpatients of a 

psychiatric hospital 

Indicated 6-10-session SOAI 

(intervention group) vs. TAU 

(routine clinical care) (control 

group) 

Compared to the control group, participants receiving SOAI had 

significantly lower scores on the Suicide Probability Scale at 1-week, 1-

month, and 3-month follow-ups. 

Fleischmann  

(2008) 

Brazil; India; 

Sri Lanka; Iran; 

China 

1867 participants (median 

age = 23 years) who had 

attempted suicide and were 

seen at an emergency care 

setting 

Indicated TAU + BIC (1-hour 

information session plus 

follow-up contacts via phone 

or in-person visit) 

(intervention group) vs. TAU 

(control group) 

At 18-month follow-up, significantly fewer deaths by suicide occurred 

in the BIC group than in the TAU group. 

Govender  

(2014) 

South Africa 126 participants (ages 18+) 

newly diagnosed with HIV 

in Durban, KwaZulu-Natal 

province 

Selective SPTC + 1-hour BSPI 

(intervention group) vs. SPTC 

(control group) 

At 6-week follow-up, the intervention group showed lower suicide 

ideation compared to the control group, but this difference was not 

significant. 

Hassanian- 

Moghaddam  

(2017) 

Iran 2,300 participants (ages 

12+) with history of 

suicide attempt by self-

poisoning 

Indicated TAU + BIC (postcards) 

(intervention group) vs. TAU 

(control group) vs. 

Compared to controls, there was a significant reduction in suicide 

ideation and suicide attempt in the intervention group. This effect was 

found at the 12- and 24-month follow-up. 

Hassanzadeh  

(2010) 

Iran 632 participants (mean age 

= 24) seen at a hospital 

after suicide attempt 

Indicated TAU + BIC (one psycho-

educational information 

session plus regular contact 

by telephone or visits after 

discharge for 18 months) 

(intervention group) vs. TAU 

(control group) 

During follow-up, 7·7% of the control group re-attempted suicide, 

whereas 9·4% of the intervention group re-attempted suicide. This 

difference was not significant. 

Husain  

(2014) 

Pakistan 221 participants (ages 16-

64; mean age = 23) 

admitted to a hospital in 

Karachi after recent self-

harm 

Indicated TAU + C-MAP (intervention 

group) vs. TAU (control 

group) 

Compared to the control group, the intervention group showed 

significant improvement in suicide ideation at 3- and 6-month follow-

up.  There were two suicides in each group during the study. 
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Jamshidi 

(2021) 

 

Iran 30 participants (ages 18-

30; mean age = 22) with 

PTSD symptoms, suicide 

ideation, and history of 

child abuse/neglect 

Indicated 8-session EMDR 

(intervention group) vs. wait-

control 

Compared to the control group, the intervention group had significantly 

lower suicide ideation at post-test (after the intervention sessions).  

Malakouti 

(2022) 

Iran 305 participants (ages < 

49; 45% of participants 

were under age 25) with 

history of suicide attempt 

and who were referred to a 

hospital 

Indicated BIC (intervention group) vs. 

TAU (control group) 

A total of 11% of participants in the intervention group and 25% of 

participants in the control group reattempted suicide during the 1-year 

follow-up period. Compared to the control group, the intervention group 

had a significantly lower rate of time to suicide reattempt during the 

follow-up period (median 4 months vs. 2 months). 

Lu  

(2019) 

China 63 participants (ages 11-

13) attending a public 

primary school in Nanjing 

Indicated 8-session mindfulness-based 

cognitive therapy 

(intervention group) vs. wait-

control group 

Compared to the wait-control group, participants in the mindfulness 

training program showed a significant post-treatment decrease in 

suicide ideation. 

Mousavi  

(2014) 

Iran 139 participants (ages 15+) 

admitted to a hospital after 

suicide attempt 

Indicated TAU + BIC (7 follow-up 

telephone calls after 

discharge) (intervention 

group) vs. TAU only (control 

group) 

During follow-up, there was no significant difference between groups in 

the number of suicide attempts. Compared to the control group, the 

intervention group showed significantly lower suicide ideation at 

follow-up. 

Mousavi  

(2017) 

Iran 60 participants (ages 15+) 

who had attempted suicide 

by pesticide poisoning 

Indicated TAU + in-person BIC (12 

visits) (intervention group) 

vs. TAU + telephone BIC (6 

follow-up calls) (control 

group) 

Compared to the control group, the intervention group showed a 

significant improvement in suicide ideation at 12-month follow-up. 

There was no significant difference in suicide attempt between groups 

at follow-up. 

Marasinghe  

(2012) 

Sri Lanka 68 participants (ages 15-

74; mean age = 30) who 

had attempted suicide and 

were admitted to a hospital 

Indicated Usual care + Brief Mobile 

Treatment (intervention 

group) vs. Usual care (wait-

control group) 

Compared to the wait-control group, the intervention group showed 

significant reduction in suicide ideation at 6-month follow-up but not 

12-month follow-up. There were no differences in self-harm [non-

specified]. 

Nadkarni  

(2017) 

India 377 male participants (ages 

18-65) who had harmful 

alcohol use 

Indicated EUC + CAP (intervention 

group) vs. EUC (control 

group) 

There was not a significant difference between groups on suicidal 

thoughts or suicide attempt at 3-month or 12-month follow-up. 

Raj  

(2001) 

India 40 patients (ages 16-30) 

admitted to a hospital 

intensive care unit after 

suicide attempt 

Indicated Routine medical treatment + 

active enrollment in 10-

session CBT (intervention 

group) vs. Routine medical 

treatment + option for CBT 

(control group) 

Compared to the control group, the intervention group showed a 

significant decrease in suicide ideation score. 

Rodante 

(2020) 

Argentina 21 patients (ages 18-65; 

mean = 32; SD = 7) who 

had suicide ideation, plan, 

or attempt or self-injurious 

behavior in the month 

before the study; 

Indicated DBT + CALMA app 

(intervention group) vs. DBT 

(control group) 

Compared to baseline, the percentage of participants with suicide 

ideation and suicide plan in both groups was lower after the 

intervention. A Bayesian analysis of these pilot data suggested the 

intervention group had a higher probability than the control group of a 

greater decrease in suicide ideation before and after the intervention.   
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Szanto  

(2007) 

Hungary General population of 

Kiskunhalas province 

Universal Regionally implemented 

general practitioner 

depression-management 

education program 

(intervention region) vs. no 

training program (control 

region) 

The annual suicide rate in the intervention region decreased from the 5-

year pre-intervention average. The decrease was comparable with the 

control region but significantly lower than both the broader county and 

Hungary. In rural areas, the female suicide rate was found to decrease in 

the intervention region and increase in the control region, but the 

difference was not significant. 

Vijayakumar  

(2011) 

India 680 participants (ages 12+) 

admitted to a Chennai 

hospital following suicide 

attempt 

Indicated TAU + BIC (one-hour info 

session + regular in-person, 

home contacts for 18 months) 

(intervention group) vs. TAU 

(control group) 

Suicide attempts and deaths by suicide were significantly lower in the 

TAU + BIC group than in the TAU-only group at 18-month follow-up. 

Vijayakumar  

(2017) 

India 1303 participants (ages 

18+) and living in one of 

two refugee camps 

Indicated, 

Selective 

CASP (intervention site) vs. 

No CASP (control site) 

After the intervention, the difference in change in suicides between the 

intervention and control sites was not significant. The difference in 

change in suicide attempts was marginally significant. An analysis 

combining suicides and attempted suicide as one outcome showed a 

significant decrease in the intervention site. 

Wei  

(2013) 

China 239 participants (ages 15+) 

who were seen at one of 

four emergency 

departments after a suicide 

attempt 

Indicated In-person cognitive therapy 

vs. telephone follow-up 

contact and support vs. 

control group (no 

intervention) 

The were no significant differences in repeat suicide attempts or in 

suicide ideation among the three groups. 

Weobong  

(2017) 

India 495 participants (ages 18-

65) with moderately severe 

or severe depression and 

seen at a primary health 

center 

Indicated EUC + HAP (intervention 

group) vs. EUC (control 

group) 

Compared to the control group, the intervention group showed 

marginally significantly lower prevalence of 'suicidal behavior' (suicide 

ideation and suicide attempt) at follow-up. 

Wu 

(2021) 

China 64 participants (ages 18-

30; mean = 20) with 

suicide ideation but no 

mental illness or current 

suicidal crisis 

Indicated Brief mindfulness medication 

(intervention group) vs. wait-

control 

Suicide ideation scores in both study groups were significantly lower at 

follow-up than at baseline. The reduction in suicide ideation scores was 

found to be larger in the intervention group than the control group from 

baseline to follow-up, but the difference between groups was not 

significant.  

Yang  

(2020) 

China 97 college students (ages 

17-21) screened as at high 

risk of suicide 

Indicated Zhong-Yong-thinking- based 

group dialectical behavior 

therapy (intervention group 1) 

vs. supportive group therapy 

(intervention group 2) vs. 

wait-controls (control group) 

At completion of treatment, the two treatment groups demonstrated a 

comparable reduction in 'suicidal risk' compared to wait-controls. At 

six-month follow-up, the reduction in 'suicidal risk' was better 

maintained in the dialectical behavior therapy group vs. the supportive 

therapy group. 

Xavier  

(2019) 

Brazil 100 participants (ages 15-

19) who had depressive 

symptoms and "high 

suicidal orientation" 

Indicated Problem-solving intervention 

(intervention group) vs. Usual 

care (control group).  

At post-treatment as well as at the 1-, 3-, and 6-month follow-up, there 

was significantly lower 'suicidal orientation' in the treatment vs. control 

group. No significant difference was found between groups in suicide 

attempt. 

 

Studies of Biomedical Treatments 

Keshtkar  

(2011) 

Iran 73 participants (mean age 

= 36 years; SD = 8) with 

major depressive disorder 

Indicated ECT (treatment group) vs. 

rTMS (active comparator) 

Both ECT and rTMS significantly reduced suicidal behavior scores. 

However, ECT reduced depression and suicidal behavior scores more 

than rTMS.  
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Kheirabadi 

(2020) 

Iran 45 patients (ages 20-70) 

with major depressive 

disorder 

Indicated Intramuscular ketamine 

(treatment group 1) vs. oral 

ketamine (treatment group 2 

vs. ECT (treatment group 3; 

active comparator) 

Suicide ideation scores were significantly reduced for all three 

intervention groups during the intervention period and through to the 1-

month follow-up. In all three groups, the most reduction in suicide 

ideation scores occurred at 24 hours after intervention. Compared to the 

group that received ECT, suicide ideation scores were significantly 

lower among both ketamine groups on the first day and at the 2nd-week 

of the intervention period. However, there were no significant 

differences between groups at the 1-month follow-up. 

Meltzer  

(2003) 

Argentina, 

Chile, Hungary, 

Croatia, South 

Africa 

980 participants (ages 18-

65) from 11 countries 

(including 5 LMIC) and 

who had a diagnosis of 

schizophrenia or 

schizoaffective disorder 

and high-risk for suicide 

Indicated Clozapine (treatment group) 

vs. olanzapine 

pharmacotherapy (active 

comparator) 

Compared to the group receiving olanzapine, the group receiving 

clozapine was significantly fewer  suicide attempts. Between baseline 

and follow-up, there was also a significantly lower percentage of 

patients who experienced worsening 'severity of suicidality ' in the 

clozapine vs. the olanzapine group. 

Pan 

(2020) 

China 50 participants (ages 13-

45; mean age ≈ 20) with 

major depression and 

suicide ideation 

Indicated rTMS (intervention group) vs. 

sham rTMS (control group) 

Compared to the control group, the intervention group had a 

significantly greater reduction in suicide ideation score at day 3 and day 

7 of the treatment period. 

Ran  

(2009) 

China 510 participants (ages 15+) 

with schizophrenia and 

living in rural townships in 

Chengdu 

Indicated Having used any 

antipsychotic medication 

(treatment group) vs. never 

having used antipsychotic 

medication (comparator) 

After 10 years of follow-up, there were no significant differences 

between never-treated and treated participants in the percentage that had 

survived. The percentage of never-treated individuals who died by 

suicide was not significantly different from those who had been treated. 

Sahraian  

(2015) 

Iran 43 participants (ages 18-

65) with major depressive 

disorder  

Indicated Citalopram + vitamin C 

supplement (treatment group) 

vs. Citalopram + placebo 

(comparator) 

While depressive symptoms decreased in both groups during the trial, 

there was no significant difference between groups in suicidal behavior 

score or overall depressive symptom score. 

Vieira 

(2021) 

Brazil 59 participants (ages 18+) 

with treatment-resistant 

depression and suicide 

ideation 

Indicated Ketamine (treatment group) 

vs. esketamine (active 

comparator) 

In both groups, treatment significantly reduced suicide ideation at 24 

hours and up to 7 days after infusion, compared to baseline. There was 

no significant difference in efficacy between the two treatments. 

 

Multi-modal Studies 

Aldridge 

(2020) 

Nepal 209 participants (ages 16+) 

with depression and 232 

participants (ages 16+) 

with AUD 

Indicated PRIME Nepal (mental health 

service package) delivered by 

non-specialist primary care 

workers (treatment cohort) vs. 

standard primary care 

services (comparator cohort) 

Among participants with depression, those in the treatment cohort had a 

significantly greater reduction in suicide ideation than those in the 

comparison cohort from baseline to 3-month follow-up. There was no 

difference in suicide ideation between cohorts at the 12-month follow-

up. 

Among participants with AUD, there was no difference in suicide 

ideation between treatment and comparison cohorts at either the 3-

month or 12-month follow-up. 

Azizi 

(2021) 

Iran General population of 

Malekan County, East 

Azerbaijan Province 

Universal, 

Indicated 

Gatekeeper training; 

community health worker 

intervention for at-risk 

individuals; and life-skills and 

educational sessions targeting 

adolescents, young people, 

and parents with children  

The number of suicides per 100,000 population was shown to decline 

during each subsequent year that the intervention was implemented 

(2014-2017). The absolute differences in the number of suicides and 

suicide attempts per 100,000 population were found to be markedly 

lower in 2017 than in 2013 (the year the intervention was implemented). 

These differences were not evaluated for significance.  
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Malakouti  

(2015) 

Iran General populations of 

Khorramabad and 

Khoohdasht Counties, 

Lorestan Province 

Universal, 

Indicated 

Identification of at-risk 

individuals, referral, and 

treatment integrated into 

primary health care services  

(in Khorramabad County, the 

intervention site) vs. standard 

practice (in Khoohdasht 

County, the control site) 

After one year of intervention, the suicide rates had declined in both 

counties, but there was a significantly lower rate of suicide in 

Khorraabad compared with Khoohdasht. Suicide attempt rates increased 

in both sites, and were much higher in the intervention site, possibly 

because the intervention increased detection of non-fatal outcomes. 

Wasserman  

(2015) 

Romania 11,110 students (ages 14-

16) in 10 European 

countries, including 1,139 

pupils in Romania (mean 

age = 15) 

Universal, 

Selective, 

Indicated 

Schools randomly assigned to 

one of three intervention 

groups—YAM, QPR, or 

ProfScreen—vs. control 

group. 

No significant differences between groups at 3-month follow-up. At 12-

month follow-up, YAM was associated with a significant reduction of 

incident suicide attempts and severe suicide ideation, compared with 

controls. QPR and ProfScreen were not associated with significant 

reductions in outcomes. (Findings for Romania were not disaggregated 

from the total sample.) 

Abbreviations: AUD = alcohol use disorder; BIC = brief intervention and contact; BSPI = Brief Suicide Preventive Intervention; CAP = Counseling for Alcohol Problems; CASP = contact and use 

of safety planning cards; CBT = cognitive behavioral therapy; C-MAP = culturally adapted manual-assisted problem-solving; DBT = dialectical behavioral therapy; ECT = electroconvulsive 

therapy; EMDR = eye movement desensitization and reprocessing; EUC = enhanced usual care; HAP = Healthy Activity Program; INTEON = GRAMOXONE INTEON; LMIC = low- and middle-

income countries; PRIME = Programme for Improving Mental Health Care; PTSD: post-traumatic stress disorder; TAU = treatment as usual; QPR = Question Persuade Refer; rTMS = repetitive 

transcranial magnetic stimulation; SD = standard deviation; SOAI = Solution-Oriented Approach Intervention; SPTC = standard post-test HIV counseling; WHO = World Health Organization; 

YAM = Youth Aware Mental Health 
1Intervention levels were based on the Institute of Medicine prevention framework. Universal interventions aim to reach all persons without regard to the level of risk exposure. Selective 

interventions focus on persons who are at high risk. Indicated interventions focus on persons who have symptoms or health problems. 
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