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ABSTRACT (ENGLISH)  

Background: Evidence on suicide is mostly based on high income economies. 

However, more than 77% of total suicide deaths occur in low-and-middle-income 

countries (LMIC). Social protection and labor (SPL) interventions aim to attenuate the 

effects of socioeconomic inequalities and poverty. This could influence suicidal 

behaviors. 

Objective: To explore the effects of social protection and labor (SPL) programs on the 

suicide mortality rates in 81 low and middle-income countries between 2000 and 2019. 

Methods: Crude and age-standardized suicide mortality rates were analyzed using 

Poisson models with fixed-effect regression and robust standard errors. Adjustments by 

socioeconomic and health factors were made. Data was obtained from the Global Social 

Epidemiology Dataset (ISGlobal, Spain), which embedded information from IHME-GBD, 

WHO-GHE and the World Bank. SPL variable was measured using the indicator 

coverage as defined by ASPIRE. Effects of SPL coverage were tested using data for 81 

LMIC across the period 2000-2019.  

Results: Findings suggested potential protective effects of SPL programs on reducing 

the suicide mortality rates of the overall population in 81LMIC for the period 2000-2019. 

Current health expenditure and depressive disorders were associated with reduced 

suicide mortality rates in the overall population. Findings in stratified analyses by sex, 

age, wealth distribution and income level suggested similar protective effects in most 

categories as for the overall population. 

Conclusions: Results from this study suggest that implementing SPL programs could 

had protective effects against suicide mortality in 81 LMIC between 2000-2019. 

Understanding the contextual particularities in each country could lead to target efficient 

social interventions against suicide. Qualitative studies should be considered for this aim. 

Further studies at the population and individual level are needed in LMIC to strengthen 

this evidence.  

Keywords: Social protection, suicide, low-and-middle-income, health determinants, 

panel data, fixed-effects  
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1. INTRODUCTION 

1.1. Suicide in context 

Every 40 seconds a person takes their own life somewhere in the world. That means 

more people dying from suicide than from homicide, HIV, malaria, or breast cancer (1). 

Specifically, more than 700,000 people die due to this cause every year, making suicide 

the 10th leading cause of death and the 4th leading cause among 15-29 years old in 2019, 

after road injury, tuberculosis, and interpersonal violence. By 2021, still 1 out of 100 

deaths were attributed to this tragic cause, and yet, these numbers represent only the 

tip of an iceberg (2).  

Suicide can be defined as one individual’s “intentional ending” of their own life (3), or as 

reported by the 10th Edition of the International Classification of Diseases (ICD-10) (4), 

a death caused by “intentional self-harm”. Yet, the scope of this global threat goes 

beyond the individual, as it very often impacts their friends, loved ones, and communities, 

who may potentially experience thoughts of suicide themselves even long after these 

tragic events occur (5). Published estimates suggest that rates of suicidal behaviors 

(attempted-non completed and suicide ideation) are 20 to 30 times higher than those of 

suicide deaths. Particularly, feelings of hopelessness, isolation, depression or alcohol 

and drug abuse are well-cited risk factors associated with suicidal behaviors, especially 

among high income countries (6). However, suicide does not only represent a threat for 

high income countries. In fact, in 2019, more than 77% of this global burden was 

estimated to occur in low and middle-income countries (LMIC) (7). 

Suicide rates can vary greatly between countries, regions and by sex. Despite the global 

age-standardized suicide rate average was 9.0 per 100 000 population in 2019, this rate 

oscillated from less than two deaths by 100 00 for some countries, to over 80 per 100 

000 population in the case of the Russian Federation (1). According to the World Health 

Organization (WHO) region estimates, by the year 2019, Africa (11.2 per 100,000), 

Europe (10.5 per 100,000) and South-East Asia (SEA) with 10.2 per 100,000 showed 

the highest global suicide rates, while the Eastern Mediterranean region registered the 

lowest suicide rate with 6.4 per 100,000 (2). Lastly, by sex, more than twice as many 

males die due to suicide as females (12.6 per 100,000 males vs 5.4 per 100,000 females) 

with regions showing very different male-to-female ratio of self-harm rates (1). 

 

1.2. A need for public health action 

Since the start of the millennium, the global suicide rates have been somewhat 

decreasing. Nevertheless, this decline has experienced a deceleration in the last few 

years and even an increase in areas like the Americas region, which reported a 17% 
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increased in the suicide rates in the period between 2000 and 2019. (1). A recent 

declaration by the WHO stated that this serious public health issue could exceed the 1-

million-mark mortality rates in the next 15 years (6). Further, different international 

studies made in high income countries brought to the table the financial aspects and 

major impact that fighting against suicide represents for the economy of the states, as 

the peak of suicide rates are greater among the working age population (8, 9). A study 

conducted in the United States described that, in 2019, the financial burden of suicide 

deaths and other suicidal behaviors cost the country about 490 billion dollars in medical 

and other quality life-related costs (10). 

As a response to the problem, the prevention of suicide was again highlighted in the last 

WHO report “Suicide Worldwide” (2019) as a global public mental health problem that 

needs from immediate action (1). In addition, according to predictions of the United 

Nations (UN), the Sustainable Development Goals (SDG) agenda of reducing suicide 

mortality by one third by 2030 (target 3.4) will not be met if the suicide trends continue 

as currently (11). 

 

1.3. Social protection as driver of change  

In 2016 a systematic review of 37 studies was published studying the relationship 

between poverty and suicidal behaviors in LMIC (7). Understanding this connection is 

important for suicide prevention, as poverty and income inequalities might be closely 

linked to suicidal behaviors (12). This association can be especially relevant for the least 

developed countries where rates of poverty and suicide are high, and the financial costs 

of suicidal behaviors are important (7,12). However, little attention has been put in 

exploring a potentially decisive factor, social protection which aims at reducing poverty, 

and therefore, may also impact on suicide.  

As defined by the International Labor Organization (ILO) (13), social protection 

represents the set of public measures that a society provides for its members to protect 

them against economic and social distress that would be caused by the absence or a 

substantial reduction of income from work as a result of various contingencies. Promoting 

social protection is also part of the UN Sustainable Development Goals (11), as goal 1.3. 

calls for the implementation of nationally appropriate social protection systems and 

measures for all, including floors, and by 2030 achieve substantial coverage of the poor 

and vulnerable.   

Advances in the study of key factors that act prompting suicidal behaviors continue to be 

hampered by the lack of accepted models to explain suicidal behaviors (14). 

Traditionally, the epidemiological research in suicidology has been conducted within a 
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risk-factor paradigm that prompted many studies describing correlations with suicidal 

behaviors. However, recent theories have put back the spotlight on what Durkheim 

already started drawing attention to in his work Le Suicide (15), the protective effects 

income equality and welfare states can have in preventing suicide.  

In line with Durkheim’s work, two main sociological theories, the “social integration 

theory” and the “social regulation theory” (17) arise to help us understand better the role 

social protection systems play against suicide. There are others (3) but in the end, all of 

them share the same underlying conclusion: intentional self-harm behaviors may burst 

in as a means to seek resolution during moments of crisis, when one’s ability to deal with 

life stressful circumstances breakdown and the threat of being socially excluded and 

trapped emerge. Is in these critical scenarios where it becomes crucial the ability of a 

state to provide their individuals with a social support structure or welfare “safety nets” 

that allow them to react successfully against these crises and prevent them from feeling 

trapped and with no other solution but employing suicide (7, 15, 16).   

With all the aforementioned, the role of any social protection and labor (SPL) program is 

to set a range of measures that help mitigating the risks associated with the social 

environment experienced at any given time by their societies (economic crises, 

catastrophic health expenditures, marginalization) that could lead individuals to feel with 

no other choice but attempting suicide (18). Social protection measures materialized in 

a set of programs that include housing in homelessness or overcrowding situations, 

pension coverage for the aging and widowed population, income support for maternity 

care, the disabled and unemployed people. Also, these programs can provide cash 

transfers and benefits for the more economically deprived, promoting their health and 

education, while allow them to seek opportunity to lift themselves and their families out 

of poverty (7, 18). 

This reinforces the idea that social protection interventions could impact on reducing 

suicide, as such interventions may tackle the psychological experiences of poverty and 

social disintegration, that in the end, can precipitate suicidal behaviors. In fact, suicide 

rates have been reported to be higher amongst vulnerable groups and those who 

experience discrimination, such as refugees, migrants, indigenous peoples, LGBTQ+ 

collective and prisoners (19, 20, 21).  
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1.4. The paradigm of low-and-middle income countries  

The LMIC bear the largest share of the suicide burden, and yet, numbers are presumably 

still underestimated as national strategies for the prevention, accurate registry and action 

in these countries continue to be neglected (7).  

A growing body of literature have documented the link between suicide and 

socioeconomic variables, such as poverty, economic crisis, indebtedness, and 

unemployment which helps explaining why resources and services for the early 

identification, treatment, and support of people with suicidal behaviors can be limited or 

non-existent in some of the most deprived countries (7, 9, 10, 12, 17, 22).  

According to the World Bank, by the year 2019, the average current health expenditure 

(% of GDP) for low-and-middle income countries was of 5.33%, while for high income 

countries (HIC) was of 12.53%. Furthermore, even if governments provide about 51% of 

a country’s health spending in some of these regions, there is still about 35% of health 

spending per country coming from out-of-pocket expenses, which dramatically impacts 

the individual’s welfare pushing over 100 million people into extreme poverty each year 

(23). 

In addition, many LMIC experience internal civil conflicts, geographical barriers, and 

even a cultural taboo or stigma, as suicide continues to be illegal in some communities 

and cults (5). This last fact, add another question to the problem as even if help is 

provided by the states, it might still be hard for some individuals experiencing suicidal 

ideation to seek and reach others for aid.  

Overall, social protection systems are meant to mitigate the socioeconomic and 

contextual factors that can prompt individuals to experience intentional self-harm 

behaviors, which can be especially relevant in LMIC (3, 11). Nevertheless, all papers 

published to date have their focus set on studying this relationship in high income 

countries while none explore quantitatively the effects of social protection in LMIC (3). 

This exposes a gap in the literature that needs to be addressed. 

“Reducing the global suicide mortality rate by one third by 2030”, is also the only target 

for mental health in the WHO’s Comprehensive Mental Health Action Plan 2013– 2030 

(24). In addition, WHO’s 13th General Program of Work 2019–2023 (25), includes the 

same indicator with a reduction target of 15% by 2023.  

The urge to investigate this association between social protection and suicide in low-

and-middle income economies is not only driven by the fact that most of the total suicide 

burden is born by LMIC, but also, because of the potential impact social protection could 



5 
 

have in preventing suicide if timely, evidence-based, and efficient interventions were 

implemented for this purpose (1, 3, 6). 

1.5. Research aim  

This study hopes to help improving knowledge of to what extent social protection 

interventions can influence on the suicide mortality in LMIC, where studies of this type 

are currently scarce and very much needed. Being a study at the country level, one of 

the strengths of this investigation will rely in its external validity as social protection and 

labor (SPL) programs are examined in a quite representative sample of 81 low-and-

middle income countries (out of the total 140 LMIC) as classified by the World Bank in 

2000, the starting year of our 20-year follow-up period.  

1.6. Objectives 

The main objective of the study is to explore the effects of social protection and labor 

programs on the suicide mortality rates in 81 low- and middle-income countries between 

2000 and 2019. In order to achieve this goal, we decided to establish two more specific 

objectives: 

• To study across time the main association between SPL programs and suicide 

mortality rates in the study population, crude and adjusted by several socio-

economic and health (SEH) variables.  

• To explore the adjusted effects (by SEH variables) across time of SPL programs 

on the suicide mortality rates of the study population overall, by sex, by age, by 

welfare distribution quintiles, and stratifying the population by country-income 

levels. 

 

2. MATERIALS AND METHODS 

2.1. Study design 

We conducted a longitudinal ecological study following a panel data structure, which 

combined the analysis of a total 81 countries (low-and-middle income), with a temporal 

trend design over the 20 years between 2000 and 2019. Therefore, the unit of analysis 

was the country examining a total of 1,620 country-year observations. Only countries 

with two year-point observations for both main associated variables were included in the 

study population The final study population was mostly representing lower-middle-

income (n=31) and upper-middle income (n=38) countries, as minimum reliable data for 

the social protection variable was only possible for 12 low-income countries as we 

further describe below in Figure 1.  



6 
 

Figure 1. tries to illustrate the overall process of selecting, merging, and cleaning the 

dataset to obtain the onset study population.  For the overall purpose of this 

investigation, we follow several inclusion criteria. First, we included the largest possible 

time frame for which data for both the outcome (suicide mortality) and the main 

predictive variable (SPL programs) was available, which end up being the period 

between 2000 and 2019. Also, we decided to exclude from the investigation all countries 

that were classified as “high income” by the World Bank (26), at the onset of study in 

the year 2000. Furthermore, we decided to drop the countries for which data for suicide 

mortality rates were not complete for all the 20-years of the study period. In the case of 

the SPL variable, we had to be more flexible with the inclusion criteria as data for social 

protection programs was found to be very scarce in LMIC. Therefore, we set a more 

demanding inclusion threshold of minimum 2 country-year observations for each country 

for the total period between 2000 and 2019.  This final threshold was set after literature 

review on methodology strategies (27) for analyzing associations in countries for which 

research can be of great impact, but good-quality data records can be scarce, as in this 

study where the focus of interest are LMIC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Population selection for the study (N=81) 

 

 

2.2. Data sources and data collection 

To explore the association between social protection and suicide mortality rates, data 

from the Global Social Epidemiology Dataset (GSED) with information of more than 195 
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(N=195) 

Self-harm mortality rates 
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- 1 country all-years missing data 
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Self-harm + SPL   
(merged) 

 

GSED (GHE) 
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countries in the last four decades was used. The GSED is an initiative created by the 

Health Impact Assessment (HIA) team of the Barcelona Institute for Global Health 

(ISGlobal) (28), which compiles and harmonizes a comprehensive set of demographics, 

socioeconomic and health information from official public and open domain sources. The 

ultimate goals of the GSED are to contribute improving knowledge about how different 

policies, programs, and projects may impact the health of a population, and, to evaluate 

and model more effective interventions for the SNG agenda (11).  

The variables extracted from the GSED dataset and used for our study included: the 

outcome variable, crude and age-standardized self-harm mortality rates (per 100 000 

population); the main predictive variable for which we used an aggregate data of all social 

protection and labor programs measured by the indicator coverage (% of total population 

covered by any SPL program); finally, we add 7 socioeconomic and health variables 

originally extracted from the Global Health Estimates (GHE) (29) by WHO, in our 

analyses according to their potential influence in the main association that will be further 

described at the end of this section.  

 

For the purposes of our research, information on the outcome “suicide mortality” was 

examined using the crude and age-standardized self-harm mortality rates (per 100 000 

population), overall, by age-group and sex. This information, was originally collected from 

the Global Burden of Diseases, Injuries, and Risk Factors (GBD) Study 2019 (30), led by 

the Institute for Health Metrics and Evaluation (IHME), of the University of Washington 

(31). The GBD-2019 estimates implemented the ICD definition of suicide mortality as 

death caused by “purposely self-inflicted poisoning or injury” (ICD-10 codes X60-X64.9, 

X66-X84.9, Y87.0; ICD-9 codes E950-E959) (4). The GBD-2019, gathers 15 937 

location-years of vital registration data and 1619 location-years of data for suicide. Our 

outcome estimation had information registered since 1980, but data for least developed 

countries was scarce before the mid-1990s (30). Data for intentional self-harm is 

expressed as an aggregated cause of death and was obtained from verbal autopsy 

reports (frequently used in locations lacking vital registration systems), and from vital 

registration systems which are the most reliable and preferred source for obtaining death 

cause information using the ICD coding systems when possible(3, 12, 30). Comparability 

of data between countries could be mainly affected by reporting criteria, including the 

ascertainment of individuals intention of killing themselves, who performed the 

completion of death certificates, whether a forensic investigation existed or not, and 

confidentiality criteria towards the cause of death (3). To address this variation in data, 

the GBD used age-standardized mortality rates (deaths per 100 000 inhabitants) taking 

the WHO population as the reference to remove differences in age structures across 
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countries and over time (30). Other methods to ensure data quality include cleaning and 

organization of inappropriately coded or uncounted causes of death by reassigning 

whenever possible the best fitting codes using the ICD-10 and ICD-9 (4). Age-

standardized suicide mortality rates, overall and by sex (male, female), and crude suicide 

rates by age group (10-24years, 25-49 years, 50-69 years, 70 years or more) were 

obtained from the GBD 2019 (30). For the age-specific analysis we included the suicide 

rates of the overall population aged 10 years or above since this event is very infrequent 

before this age (1, 3, 12). 

 

For the study of the main exposure variable “social protection”, we used the social 

protection performance indicator “coverage” as provided by the Atlas of Social Protection 

Indicators of Resilience and Equity (ASPIRE) (18). ASPIRE is the World Bank’s 

compilation of indicators that measure the extent and performance of social protection 

programs (18). The coverage indicator of Social Protection and Labor (SPL) programs, 

estimate the performance of different social assistance, social insurance, and labor 

market programs in 125 countries based on nationally representative household surveys. 

This indicator also refers to the percentage of population participating in social protection 

and labor programs, including direct and indirect beneficiaries, and for the aim of this 

study we used the overall SPL program s’ annual coverage measurements for the entire 

population and by quintile of pre-transfer welfare distribution (18, 32). Due to the nature 

of this research, the SPL coverage for the “extreme poor” population (those living with 

less than 1.9 dollars per day) which is usually included in the first quintile of welfare 

distribution was extracted as a different category for its separate analysis.   

 

To sort the problem of unbalanced panel dataset resulting from this lack of country-year 

observations, we decided to implement linear interpolation and extrapolation strategies 

to complete the missing data described for the SPL programs variable (33). Interpolation 

was used to estimate a possible sequence of observations in between the minimum of 2 

data points we established as a threshold, whereas with extrapolation, we determined 

the remain outside unknown values based on the curve tendency described by the 

observations points we already have. After interpolation and extrapolation was made, we 

checked for completeness of data and decided to standardize the coverage SPL 

variable, overall and by quintiles of poverty level, fixing limits from 0 to 100 to make the 

comparison and interpretation of results easier (27, 33). 

 

Lastly, we used several criteria to select some contextual (SEH variables) factors that 

may influence the association between SPL programs and the suicide mortality rates. 
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Covariates were obtained from the Institute of Health Metrics and Evaluation (IHME) 

(31), the World Bank data (26), and the estimates from the WHO-GHE (29). For example, 

we only included those SEH variables with the least missing observations (less than 

10%) for our population and period of study. As represented in Figure 1. we had to 

exclude some possibly influential factors like sexual violence (% all ages), 

undernourishment (% of total population), or universal-health-coverage service index, 

due to scarce data availability. Nevertheless, we managed to find good quality data, and 

complete the gaps with interpolation techniques previously described, for other 7 relevant 

covariates: depressive disorders (% all ages), interpersonal violence (% all ages), age 

dependency ratio (% of working-age population), health expenditure (% of current GDP), 

unemployment (% of total labor force), adult literacy rate (% of people 15 ages and 

above) and Gini Index (1, 2, 6, 12). 

 

2.3. Statistical methods 

Statistical analyses were operated by using STATA/BE 17.0 (StataCorp LLC) for 

Windows11 64-bit version (34). Panel regression models were used to estimate the 

crude and adjusted association between suicide mortality rates (overall and by sex and 

age) and coverage of SPL programs (total population, population by income level, and 

by welfare distribution quintiles) (33). Below is the statistical analysis plan, containing the 

details of the chosen statistical methods and the steps followed to build up our panel 

data model: Below is the statistical analysis plan, containing the details of the chosen 

statistical methods and the steps followed to build up our panel data model: 

1. Summary of the characteristics (number of observations, mean and standard 

deviation), for the outcome “self-harm mortality” and the main predictive 

variable “SPL programs” across the 20-year period of study: for the onset year 

2000, after 10 years in 2010, and at the end of the follow-up in 2019. Also, 

we decided to include a description of the percentage mean change of the 

variables for the total 20-year period. Furthermore, variations from the results 

of our main analysis were expected to be present in specific subgroups of the 

population. For this reason, we decided to add in the summary statistics the 

description of the population grouped according to several factors. Table 1. 

includes the description of the outcome self-harm mortality overall and 

grouped by sex, age, and stratified by country income level; whereas Table 

2. contains the overall SPL programs description and by quintiles of welfare 

distribution and the stratification by country income levels. Finally, we display 
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at the end of Table 2. the description of the selected socioeconomic and 

health factors included in this study. 

2. As the main objective of this study explores the effects of SPL programs on 

suicide deaths across a time-period of 20 years, we decided to use the fixed-

effects model. Fixed-effects models have been used in previous ecological 

works on suicide (9, 12, 22, 35). The advantages over a random-effects model 

for our study, is that, fixed-effects model can control for unobserved time-

invariant factors correlated with the exposure variable and the outcome of 

interest at the country-level, and this cannot be controlled otherwise by using 

random-effects, while the use of random-effects model would not allow us to 

control for these hidden factors (33).  

3. The estimated main regression equation was: 

Log (Yit) = αi + β1SPLit + βXnit + uit,  

where Yit refers to the number of suicides divided by the population residing 

in country i in year t; αi was the fixed effect for country i which captures the 

unobserved time-invariant factors; SPLit was the Social Protection and Labor 

program coverage for country i in year t; Xnit the value for each of the co-

variables in the model, including all the socio-economic and health factors, in 

country i in year t; and uit the error term. 

4. As we have a reasonable large cross section (81 countries), we could include 

robust standard errors (RSE) in our regression models clustering by the 

country group to control for autocorrelation, and for heteroskedasticity in our 

outcome data (33). In our study, we tested for heteroskedasticity using the 

Breusch-Pagan/Cook-Weisberg test (33). The null hypothesis of this test 

assumes a normal distribution with constant variance of our outcome variable 

suicide mortality. As the null hypothesis was rejected, we assumed 

heteroskedasticity to be present. One of the reasons to explain 

heteroskedasticity can be the presence of overdispersion in the outcome 

data. For the aim of this study, we assumed presence of overdispersion, and 

as suicide mortality was a count variable, then it could follow a Poisson 

distribution. However, as overdispersion was assumed, we decided on 

comparing the Poisson model with the negative binomial (NB) model, a more 

complex model but that usually controls better for overdispersion (33, 36). 

5. We decided on using the Poisson model with an offset variable (for incidence 

mortality rates) for the purpose of our study, as the NB model presented 

identical results in the regression analysis and Poisson had a better model fit 

when verified through AIC and BIC tests (36). Appendix 1. shows the 
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regression results comparing the Poisson and NB models (adjusted by the 

SEH variables), and also the results from their goodness of fit comparison. 

6. Correlation matrix was carried out, to check for multicollinearity between 

several covariates that were selected based on previous literature reading (2, 

5, 7, 36).  

7. To conclude the study, we decide to run some regression analysis using the 

sex-specific and age-specific suicide mortality rates, the SPL coverage by 

welfare distribution quintiles and a stratified analysis by country income 

levels. We used the same criteria as used for the regressions in the overall 

population: Poisson model with fixed-effects and robust random errors, 

adjusted by the SEH factors. The factors chosen for the specific regression 

analyses showed in Table 3. Table4. Table 5. And Table 6., were considered 

by the research team as the most relevant determinants to be studied, and 

for which good quality data could be found: sex and age-groups (from the 

GBD-2019), country income level (according to PPP) and welfare distribution 

quintiles as classified by the World Bank Development Indicators (WBDI) (23, 

26, 30). 

8. As part of the sensitivity analysis, we decided to re-run our analysis for the 

total population (see Appendix 1.) categorizing the main predictive variable, 

SPL programs, by three levels of the coverage indicator (low coverage: 0-

29%; intermediate coverage: 30-69%; consolidate coverage: 70-100%), 

according to previous works strategies (35), and dichotomizing the SEH 

variables by their median value. We did this to give more robustness to the 

results extracted from the analysis using count-data regressions, and to 

verified if the main effects could be spurious or, on the contrary, could be 

taken as reasonable according to the literature.  

 

2.4. Ethical considerations 

All datasets from which information was extracted for the purpose of this research were 

provided and approved by the HIA team of the Barcelona Institute for Global Health 

(ISGlobal), Spain. As this study exclusively used aggregate secondary data from official 

and public domain sources, ethics approval by a research ethics committee and informed 

consent are waived. 
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3. RESULTS 

3.1. Suicide mortality rates overall and by sex, age, and stratified by income 

levels 

A total of 81 low-and-middle-income countries were included in the conduct of this 

investigation after meeting the inclusion criteria established. Our study population belong 

to all five different WHO regions: Africa, Americas, Asia, Oceania, and Europe (1). In 

Table1. there is a description of the main outcome characteristics according to three cut 

points for every 10 years of follow-up (2000, 2010 and 2019). It also shows the 

percentage mean difference for the overall and stratified suicide mortality rates of the 

population between the year of onset in 2000 and the end of the follow-up period in 2019. 

 

Overall, there was a gradual decrease in the suicide mortality rates in the population 

during the study period. Same pattern was observed in the suicide rates by sex, age, 

and income level categories. By looking at the mean and SD, the total age-standardized 

suicide mortality rates represented quite accurately the rates for the entire population in 

our analysis, except for the elder categories (over 50-years) of age which exceed the 

rates of this estimation. The age-standardized suicide rates experienced an overall mean 

decreased of 2.25%, with 9.76 deaths per 100 000 inhabitants in 2019 compared to the 

12.01 deaths per 100 000 inhabitants by the onset of the study in the year 2000. 

 

Table 1. Summary statistics of suicide mortality rates overall, by sex, age, and stratified by income 
levels in the 81 LMICs, 2000-2019 

 2000 2010 2019 
% 

Change 

Mean SD Mean SD Mean SD 
2000-
2019 

Suicide mortality rates               

Total suicide mortality* (n=81) 12.01 7.59 10.89 7.28 9.76 6.16 -2.25 

By sex* (n=81)               

Female 5.73 3.54 4.96 3.02 4.31 2.57 -1.42 

Male 19.00 13.46 17.47 13.04 15.76 11.03 -3.24 

By age** (n=81)               

10-24 years 7.17 6.18 6.62 5.96 5.74 4.71 -1.43 

25-49 years 14.69 11.08 13.37 10.50 11.90 8.61 -2.79 

50-69 years  20.86 14.98 18.72 14.49 16.74 12.47 -4.12 

70+ years 30.79 22.25 28.48 20.91 26.80 19.38 -3.99 

Country income level*               

Low-income (n=12) 14.09 7.42 11.73 5.64 10.42 4.65 -3.67 

Lower-middle income (n=31) 13.48 8.57 12.58 9.03 11.01 7.48 -2.47 

Upper-middle income (n=38) 10.15 6.46 9.41 5.79 8.48 5.26 -1.67 
 

* Age-standardized rates; ** Crude rates; SD: standard deviation 

Note: Rates per 100 000 population 
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Both females and males showed a decrease in the suicide rates during the entire period 

(1.42% and 3.24% respectively), with males experiencing more than 3 times the suicide 

rates of females for the entire 20-years of follow-up. 

By age groups, there is a gradient increase in the suicide mortality rates. The rates in 

the youngest age group (10-24 years) had a mean reduction of 7.11 in 2000 to 5.74 

deaths per 100 000 population in 2019, while the rates in the eldest group (70+ years) 

had the highest rates ranging from 30.79 in 2000 to 26,80 deaths per 100 000 population 

in 2019. These differences between the age groups were consistent for each of the cut 

points of time and for the entire 20 year-period. Nevertheless, also the population over 

50 years were the ones with a higher reduction in the suicide mortality rates, being those 

between 50-69 years the ones with a greater decrease (4.12%) in the mortality rates by 

2019. On the other hand, the 10-24 years group had the lowest reduction of all groups 

with a 1.43% change. 

According to the national income level, the low-income countries showed the higher rates 

of suicide mortality decreasing from 14.09 to 10.42 deaths per 100 000 people during 

the 20 years, whereas the upper-middle income countries had the lowest rates, 

decreasing from 10.15 to 8.48 deaths per 100 000 people. Lower-middle income 

countries showed a 2.47% decrease in their mortality rates which ranged from 13.48 to 

11.01 deaths per 100 000 people. The countries with the highest rates were also the 

ones with the greatest % reduction in their mortality rates by the year 2019; a 3.67% 

change in low-income countries compared to a 1.67% reduction for the upper-middle 

income countries. 

 

3.2. Coverage of SPL programs overall, by wealth distribution and income 

levels 

The percentage of mean-change in Table 2. refers to the coverage difference between 

the start and the end of the 20 years period of study from 2000 to 2019. In general, there 

is an increased change in the mean coverage of SPL programs for the crude population 

with a 12.76% increase changing from a 35.07% to a 47.83% of total coverage, also we 

described this general increase when adjusted by all different welfare distribution 

categories.  

By quintiles of welfare distribution, there is a gradient decrease (higher in poorest, lower 

in richest) in the percentage of total SPL coverage, being those in the 1st quintile the 

ones more covered at any given point of time (42.51% for 2000, 55.83% for 2010 and 

61.98% for 2019). Also, the poorest categories were those increasing their proportion of 

coverage the most by the end of the study period in 2019, a 21.89% growth for the 
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extreme poor and a 19.47% increase for the whole 1st quintile. On the contrary, those in 

the richest quintile (5th quintile), where accordingly the ones with less SPL coverage for 

the entire period coming from a 28.61% coverage in 2000 to a 32.74% coverage by 2019, 

a 4.13% mean increase. 

 

Table 2. Summary statistics of all explanatory variables for the 81 LMICs, 2000-2019 

 2000 2010 2019 
% 

Change 

Mean SD Mean SD Mean SD 
2000-
2019 

Coverage of SPL programs (%)*               

Total SPL programs (n=81) 35.07 32.93 43.84 25.78 47.83 27.55 12.76 

By welfare distribution (n=81)               

Extreme poor (<$1.9 a day)** 44.41 38.94 56.27 32.97 66.30 33.98 21.89 

1st quintile (poorest) 42.51 37.72 55.83 32.44 61.98 32.64 19.47 

2nd quintile 37.14 35.17 48.83 29.53 53.59 31.82 16.45 

3rd quintile 33.93 34.15 44.17 26.84 48.50 29.41 14.57 

4th quintile 31.68 32.65 38.81 23.71 41.63 27.03 9.95 

5th quintile (richest) 28.61 30.21 31.60 19.48 32.74 21.67 4.13 

 Country income level               

Low-income (n=12) 27.95 25.04 15.87 9.71 17.19 16.97 -10.76 

Lower-middle income (n=31) 17.91 26.75 34.11 25.32 45.74 30.22 27.83 

Upper-middle income (n=38) 49.55 32.69 58.81 16.12 57.32 18.95 7.77 

SEH variables*** (n=81)               

Depressive disorders 3.63 0.95 3.70 0.89 3.86 0.82 0.23 

Age dependency ratio 67.16 18.71 59.48 18.30 58.55 16.55 -8.61 

Health expenditure  5.61 2.75 6.46 2.82 6.43 3.15 0.82 

Unemployment 8.07 6.06 8.16 5.57 7.12 4.81 -0.95 

Literacy rate 78.11 17.79 82.39 18.93 87.67 15.98 9.56 

Interpersonal violence 3.18 0.90 3.24 0.98 3.30 1.01 0.12 

Gini index 38.75 9.11 36.72 6.87 37.62 8.63 -1.13 

*(%) of total population covered 

**Extreme poor (<$1.9 a day) is part of the 1st quintile and was extracted from it for analytical purposes. 

***Depressive disorders (all ages %), interpersonal violence (all ages %), age dependency ratio (% of total 

working-age population) current health expenditure (% of GDP), unemployment (% of total labor force), adult 

literacy rate (% of people over 14 years) and Gini Index 

 

Finally, stratifying by national income level, the population in the upper-middle income 

countries (n=38) were the ones better covered by SPL programs, starting the period with 

a 49.55% and finishing with a 57.32% of coverage. The population in lower-middle 

income countries (n=31), changed from being the ones least covered by 2000 (17.91%) 

to being the ones experiencing a greater change by the end of the study period, with a 

27.83% increase (45.74% of population covered) by the year 2019. The low-income 

countries (n=12), had fluctuations in the proportion of population covered during the 

whole period, starting with a 27.95% in 2000 going down to 15.87% and increasing again 
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to 17.19% by 2019. In the end, the low-income countries were the only category that 

experienced an overall decrease in their coverage by 10.76%. 

 

3.3. Characteristics of socioeconomic and health variables 

At the end of Table 2. we included the description of the chosen SEH covariates. Overall, 

there were two covariates undergoing an important change in their mean trends over the 

20-years period. Age dependency ratio (-8.61%) which experienced the greatest 

decrease change by 2019, and on the other side literacy rate (9.56%) which increase 

the most by the end of the follow-up period. The rest five variables remain almost 

constant during the whole period, three experiencing a soft positive increase in their 

mean values; depression disorders (0.23%), health expenditure (0.82%), and 

interpersonal violence (0.12%), while the other two underwent a slight negative change; 

unemployment (-0.95%) and Gini index (-1.13%). 

 

 

3.4. Comparison of self-harm rates and SPL programs between onset and end 

of the study period, 2000-2019.  

To have a better understanding of how the main variables, suicide rates and SPL 

programs, evolved in our sample population (81 LMIC) across the 20 years of 

investigation, we decided to create two scatterplots as shown below in Figure 1. The 

figure displays two different moments, (A) for the year when this study started in 2000, 

and (B) for the year of study ending in 2019.  

We had set two threshold points, for suicide rates in 15 deaths per 100 000 population 

(horizontal line in red), and for SPL programs in 0.7 (or 70%) of total population covered 

(vertical blue line). With this, we wanted to better illustrate those countries having higher 

suicide rates, as well as those presenting a more consolidated coverage of their social 

protection and labor programs for each year (1, 11, 35). 

 

Overall, we can graphically see that there were more countries above the suicide 

threshold line (countries with > 15 deaths per 100 000population) in 2000 (A), than in 

2019 (B). In addition, for the year 2000 (A) we can see more countries with a proportion 

of coverage closer to 0 (lower coverage) than what is described for the year 2019 (B). 
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Figure 2. Evolution of suicide mortality rates and coverage of SPL programs by country (n=81). (A) 

Suicide rates and proportion of SPL coverage for the year of onset in 2000; (B) Suicide rates and proportion 

of SPL coverage by the end of the study period in 2019. Horizontal (red) line shows the suicide threshold 

set in 15 deaths per 100k; Vertical (blue) line shows the coverage threshold set in 0.7 (0:1) coverage of total 

population. 

 

3.5. Effects of SPL coverage on overall suicide mortality rates  

In Table 3. there is a replication of the results found from the crude Poisson regression 

analyses and by adjusting for the final selection of SEH variables. These results are 

shown for the total population (n=81) and by welfare distribution quintiles. 
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Table 3. Effects of SPL coverage on suicide mortality rates in the 81 LMICs, 2000-2019 

Coverage of SPL programs (%)*  

Suicide mortality rates  
(per 100 000 population) 

Crude model Adjusted model*** 

IRR P>|z| 95%CI IRR P>|z| 95%CI 

Total population (n=81) 0.82 0.010 0.70 - 0.95 0.83 0.003 0.74 - 0.94 

By welfare distribution (n=81)             

Extreme poor (<$1.9 a day)** 0.83 0.012 0.72 - 0.96 0.86 0.003 0.77 - 0.95 

1st quintile (poorest) 0.82 0.002 0.73 - 0.93 0.85 0.004 0.76 - 0.95 

2nd quintile 0.84 0.007 0.74 - 0.95 0.86 0.004 0.78 - 0.95 

3rd quintile 0.82 0.006 0.71 - 0.95 0.84 0.003 0.75 - 0.94 

4th quintile 0.85 0.026 0.73 - 0.98 0.85 0.005 0.76 - 0.95 

5th quintile (richest) 0.90 0.226 0.75 - 1.07 0.88 0.080 0.77 - 1.01 

IRR: Incidence-rate ratio; P>|z|: p-value; 95%CI: 95% confidence interval; Applied robust standard errors  

*(%) of total population 

**Extreme poor (<$1.9 a day) is part of the 1st quintile and was extracted from it for analytical purposes. 

***Adjusted by all SEH variables: depressive disorders (all ages %), interpersonal violence (all ages %), age 

dependency ratio (% of total working-age population) current health expenditure (% of GDP), unemployment 

(% of total labor force), adult literacy rate (% of people over 14 years) and Gini Index 

 

The overall population suicide death rates showed statistically significant reductions of 

their IRRs, both for the crude and adjusted models with (0.82, 95% CI: 0.70 – 0.95) and 

(0.83, 95% CI: 0.74 – 0.94) respectively. 

The SPL coverages by welfare distribution quintile (based on the PPP) also showed 

significant reductions in the overall suicide rate, except the coverage targeting the 

population in the richest quintile (5th quintile). The coverages in the poorest quintile (1st 

quintile) and 3rd quintile had a higher mortality reduction for the crude analysis, both with 

a 0.18% reduction in their IRRs for each unit of coverage increase in social protection 

programs. For the adjusted analysis, the population in the 3rd quintile showed the 

greatest reduction in their IRRs (0.84, 95% CI: 075 – 0.94), closely followed by the 

poorest population (0.85, 95% CI: 0.76 – 0.95) and those in the 4th quintile (0.85, 95% 

CI: 0.76 – 0.95). 

 

3.6. Effects s of SPL coverage on sex-specific suicide mortality rates 

Table 4. shows the description of the results for the sex-specific (male and female) 

adjusted analysis both in the total population and by quintiles of welfare distribution for 

the SPL coverage variable. 

Overall, the total population in both female and male groups show statistically significant 

reductions in their suicide mortality IRRs due to the effects of SPL programs coverage. 

This pattern was repeated by all wealth distribution quintiles, with the exception of both 
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males and females of the richest quintile (5th quintile), for whom results were not 

statistically significant. 

 

Table 4. Effects of SPL coverage on sex-specific suicide mortality rates in the 81 LMICs, 2000-2019 

Coverage of SPL programs 
(%)* 

Sex-specific suicide mortality rates** 
(per 100 000 population) 

Female  Male 

IRR P>|z| 95%CI IRR P>|z| 95%CI 

Total population (n=81) 0.84 0.014 0.73 - 0.97 0.83 0.004 0.73 - 0.94 

By welfare distribution (n=81)             

Extreme poor (<$1.9 a day) 0.86 0.014 0.76 - 0.97 0.86 0.004 0.77 - 0.95 

1st quintile (poorest) 0.87 0.038 0.76 - 0.99 0.84 0.003 0.76 - 0.94 

2nd quintile 0.86 0.025 0.76 - 0.98 0.86 0.004 0.78 - 0.95 

3rd quintile 0.84 0.004 0.75 - 0.95 0.84 0.005 0.74 - 0.95 

4th quintile 0.86 0.017 0.76 - 0.97 0.85 0.008 0.75 - 0.96 

5th quintile (richest) 0.91 0.155 0.79 - 1.04 0.87 0.089 0.75 - 1.02 

IRR: Incidence-rate ratio; P>|z|: p-value; 95%CI: 95% confidence interval. Applied robust standard errors 

* (%) of total population 

**Adjusted by all covariates: depressive disorders (all ages %), interpersonal violence (all ages %), age 

dependency ratio (% of total working-age population) current health expenditure (% of GDP), unemployment 

(% of total labor force), adult literacy rate (% of people over 14 years) and Gini Index 

 

Males show slightly more significant reductions in their suicide mortality IRRs than 

females; (0.83, 95% CI:0.73 -0.94) in males vs (0.84, 95%CI: 0.73 – 0.97) for females. 

The general male population showed slightly higher reductions in the suicide mortality 

rates than when distributed by welfare categories.  

By welfare distribution, males in the poorest (1st quintile), and in the 3rd quintile presented 

the greatest significant effects of SPL coverage over the suicide mortality reduction (0.84, 

95% CI: 0.76 – 0.94) and (0.84, 95% CI: 0.74 – 0.95) respectively; whereas in the female 

population, those in the 3rd quintile of welfare distribution, showed the greatest IRR 

suicide mortality reduction of all quintiles, with a 16% decreased in the suicide mortality 

rates for every 1 unit increase of SPL programs coverage. 

 

3.7. Effects of SPL coverage on age-specific suicide mortality rates   

Results displayed in Table 5. describe the effects of SPL programs coverage in the 

suicide mortality rates of the population over the 20-years by 4 age-specific groups: 10-

24 years, 25-49 years, 50-69 years, and 70 years or more. 
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Table 5. Effects of SPL programs on age-specific suicide mortality rates in the 81 LMICs, 2000-2019

 

IRR: Incidence-rate ratio; P>|z|: p-value; 95%CI: 95% confidence interval. Applied robust standard errors 

* (%) of total population 

**Adjusted by all covariates: depressive disorders (all ages %), interpersonal violence (all ages %), age 

dependency ratio (% of total working-age population) current health expenditure (% of GDP), unemployment 

(% of total labor force), adult literacy rate (% of people over 14 years) and Gini Index 

 

The age-specific analyses, presents highly significant effects of SPL coverage in 

reducing the suicide mortality rates for the overall population in each age-group category. 

The only exception is found among the richest (5th quintile) people aged 49 years or less, 

who showed no significant effects of SPL coverage over the suicide rates. 

Overall, the youngest population (10-24 years) had the highest suicide mortality IRR 

reduction among all age-groups due to the coverage of SPL programs, with a 19% 

decrease in the suicide mortality rates of its population for every 1 unit increase of SPL 

programs coverage during the 20-year period between 2000 and 2019. Closely followed 

by the 50-69 years group (0.83, 95% CI: 0.71 – 0.95), the 25-49 years group (0.84, 95% 

CI: 0.73 – 0.96) and lastly, the oldest population of 70 years or more (0.86, 95% CI: 0.78 

– 0.95). 

By welfare distribution categories, the highest reduction in the IRR suicide mortality, was 

found for the extreme-poor young population of 10-24 years. This group displayed an 

effect of 20% reduction in the suicide death rates for every 1 unit increase of SPL 

coverage in the period between 2000 and 2019. Lastly, it outstands that the elder 

population (50 years or more), showed significant suicide mortality IRRs reductions for 

all welfare distribution subgroups, with nearly no statistical differences due to the welfare 

quintile status of the population (n=81). 

 

3.8. Effects of SPL coverage on income-level stratified suicide mortality rates   

Results shown in Table 6. describe the effects of SPL programs coverage in the suicide 

mortality rates for the total population (n=81), and for the stratifying groups by three 

IRR P>|z| 95%CI IRR P>|z| 95%CI IRR P>|z| 95%CI IRR P>|z| 95%CI

Overall population (n=81) 0.81 0.010 0.69 - 0.95 0.84 0.011 0.73 - 0.96 0.83 0.007 0.71 - 0.95 0.86 0.003 0.78 - 0.95

By welfare distribution (n=81)

Extreme poor (<$1.9 a day) 0.80 0.000 0.71 - 0.92 0.87 0.011 0.78 - 0.97 0.86 0.014 0.76 - 0.97 0.87 0.001 0.80 - 0.94

1st quintile (poorest) 0.81 0.003 0.70 - 0.93 0.85 0.008 0.76 - 0.96 0.85 0.015 0.75 - 0.97 0.88 0.008 0.80 - 0.97

2nd quintile 0.84 0.007 0.75 - 0.95 0.86 0.006 0.78 - 0.96 0.86 0.030 0.76 - 0.99 0.88 0.022 0.79 - 0.98

3rd quintile 0.81 0.009 0.69 - 0.95 0.84 0.006 0.74 - 0.95 0.84 0.009 0.73 - 0.96 0.88 0.006 0.80 - 0.96

4th quintile 0.83 0.018 0.71 - 0.97 0.86 0.027 0.76 - 0.98 0.84 0.006 0.74 - 0.95 0.87 0.003 0.80 - 0.95

5th quintile (richest) 0.87 0.187 0.72 - 1.07 0.90 0.218 0.76 - 1.06 0.86 0.034 0.75 - 0.99 0.89 0.027 0.81 - 0.99

25-49 years 50-69 years 70+ years

Suicide mortality rates (per 100 000 population)
Coverage of SPL programs (%)* 10-24 years
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income levels: low-income countries (n=12), lower-middle income countries (n=31), and 

upper-middle income countries (n=38) (26). 

 

Table 6. Effects of SPL programs on stratified suicide mortality rates by country income levels, 2000-

201 

 

IRR: Incidence-rate ratio; 95%CI: 95% confidence interval; RSE: robust standard errors; P>|z|: p-value, Age-

standardized suicide rates; Lower-M: lower-middle; Upper-M: upper-middle 

Coverage of SPL programs (% of total population), depressive disorders (% all ages), interpersonal violence 

(% all ages), age dependency ratio (% of working-age population) current health expenditure (% of GDP), 

unemployment (% of total labor force), adult literacy rate (% of people over 14 years) and Gini Index 

 

As previously mentioned in Table 3., Table 6. shows how the total population suicide 

death had statistically significant reductions of their IRRs (0.83, 95% CI: 0.74 – 0.94). 

However, when stratification of the total population is made by the countries’ income-

levels, our analyses described significant results only for the lower-middle income 

countries (n=31) with a reduction in their suicide mortality rates of 26% for every 1 unit 

increase in the SPL programs coverage. Meanwhile, low-income countries (IRR:0.87, 

95% CI: 0.71 – 1.08) and upper-middle income countries (IRR:0.97, 95% CI:0.86 – 1.10) 

show no statistically significant effects. The fact that the original effects in the total 

population just hold up in the lower-income group but not in the other two groups when 

stratification is made by income levels, will be further explored in the discussion.  

Finally, the regression analyses also show that among the confounding variables 

depressive disorders, health expenditure and adult literacy rates had statistically 

significant results for the total population with a reduction in the outcome IRRs of 16%, 

2% and 1% respectively, for every 1 unit increase in the SPL coverage. In the lower-

income category, these effects are still significant for the depressive disorders IRR (0.68, 

95%CI: 0.48 -0.97) and for the adult literacy rate IRR (0.94, 95% CI:0.99 -1,00). 

 

 

 

IRR P>|z| 95%CI IRR P>|z| 95%CI IRR P>|z| 95%CI IRR P>|z| 95%CI

Coverage of SPL programs (%)* 0.83 0.003 0.74 - 0.94 0.87 0.220 0.71 - 1.08 0.74 0.000 0.64 - 0.85 0.97 0.630 0.86 - 1.10

Depressive disorders 0.84 0.043 0.71 - 1.00 0.69 0.312 0.34 - 1.42 0.68 0.035 0.48 - 0.97 0.98 0.418 0.90 - 1.04

Age dependency ratio 0.99 0518 0.99 - 1.00 0.99 0.586 0.98 - 1.01 1.07 0.368 0.98 - 1.01 1.00 0.926 0.99 - 1.01

Health expenditure 0.98 0.026 0.98 - 1.00 0.98 0.310 0.95 - 1.01 0.94 0.087 0.58 - 1.00 0.98 0.029 0.97 - 1.00

unemployment 1.00 0.391 1.00 - 1.01 1.00 0.422 0.99 - 1.01 1.02 0.946 0.99 - 1.01 1.00 0.752 0.99 - 1.00

Adult literacy rate 0.99 0.000 0.98 - 1.00 0.98 0.116 0.98 - 1.00 0.94 0.005 0.99 - 1.00 1.00 0.000 0.98 - 1.00

Interpersonal violence 1.04 0.670 0.85 - 1.28 0.97 0.904 0.52 - 1.77 1.05 0.349 0.85 - 1.59 1.05 0.619 0.87 - 1.27

Gini Index 1.00 0.080 0.99 - 1.01 1.00 0.332 0.99 - 1.02 1.03 0.204 0.99 - 1.01 1.00 0.246 1.00 - 1.01

Variables

Suicide mortality rates (per 100 000 population)

Total population (n=81) Low income (n=12) Lower-M income (n=31) Upper-M income (n=38)
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4. DISCUSSION  

4.1. Key points 

This study explored over a 20-year period (2000-2019), the effects of social protection 

and labor programs over the suicide rates of a diverse sample of 81 low-and-middle 

income countries. 

Overall, our results suggest that SPL programs may have had a protective effect on 

reducing the suicide mortality rates on our sample population between 2000 and 2019. 

In fact, Table 1. and Table 2. show that, overall, an increase in the coverage of SPL 

programs was accompanied by the reduction of the suicide rates in the population 

(n=81) during the period 2000-2019. The effects of this association were observed in 

the total population for both the crude and adjusted analysis (Table 3.), and for most of 

the adjust-specific analyses by sex (Table 4.) and age (Table 5.). Also, there were 

significant effects of SPL programs over the suicide rates when the population was 

classified according to the welfare distribution quintiles (poorest to richest), for all 

quintiles except the richest quintile (5th) which just had significant SPL effects on their 

suicide mortality for the population 50 years or older. 

 

These findings are in line with previous studies made separately to study suicide trends, 

like the last Suicide Worldwide report by WHO (2019) (1); and to study the 

implementation over time of social protection measures as described by the last report 

of the Official Development Assistance (ODA) (37) and other related publications (3, 13). 

However, to explain the possible protective role of social protection over the suicide 

deaths of the 81 LMIC we need a further comprehension of the existing evidence.  

A plausible hypothesis is that, as presented by Yur’yev A. et al. (38), the more SPL 

programs are implemented in a population’s country, the less burden of stress these 

individuals will experience (about possible economic or personal crisis), and the better 

prepared and accompanied they will feel to successfully accomplish the challenges of 

daily life, including the experience of suicidal thoughts. This study, acknowledge that SPL 

measures are made mostly to help struggling individuals climb out of poverty (11, 18), 

and therefore, it was reasonable to find in our results (in Table 2.) that SPL coverage 

was gradually higher among the poorest welfare quintiles (extreme poor being the most 

covered). Likewise, these groups had the biggest increase in their social protection 

coverage by the year 2019. However, this reasoning did not apply for the entire sample 

population.  

When stratifying the countries by income levels, both lower-middle and upper-middle 

income categories showed an increased SPL coverage, while those classified as low-
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income countries (poorest), shown to be the least covered for much of the period. 

Furthermore, the low-income countries (n=12) were the only group suffering a decrease 

(10.76%) in their SPL coverage between 2000 and 2019 (Table 2).  

To better understand the specific evolution of each of these 12 low-income countries, we 

displayed in Appendix 3. a graphical representation of the evolution of the LIC suicide 

mortality rate trends and their SPL coverage over the period 2000-2019 . Overall, while 

the suicide rates of most LIC had notably decreased by 2019, they also suffered a 

dramatic reduction in their SPL coverage. This is the case of Malawi (MWI), which had 

a consolidated coverage (over 70%)  in the year 2000 that dropped to about 40% by 

2019.The reduction of the social coverage in LIC, could help explaining why, when 

performing the stratified regression analysis by national income levels (Table 6.), against 

the expected, the results of covering SPL programs in the “poorest” low-income states 

had not statistically significant effects on reducing their suicide mortality rates. In fact, 

the only group describing a significant reduction on their suicide rates were the lower-

middle income countries (n=31). 

It has been hypothesized that larger economic shocks, such as GDP falls, 

unemployment, and debt, may trigger policymakers to make deep social and healthcare 

cuts (8, 9, 17, 22). Furthermore, internal conflicts or disease outbreaks can originate 

economic instabilities and a lack of resources, which may explain why some 

governments would choose to cut on social protection programs in favor of other more 

urgent targets. In their paper, McCord, A. et al., examined the official development 

assistance (ODA), which is the main financing source of foreign development-aid in 

LMIC, and also, ODA’s role in enhancing social protection systems in LMIC since the 

start of the millennium (37).  As graphically described by the Appendix 4., funding for 

social protection spiked in 2006 due to many debt relief initiatives that highlighted the 

importance of targeting social protection programs for the least developed economies 

(13, 37). However, the ODA report also explains how most of the funding was given to 

enhance poor countries, but that already had an ongoing social protection structure. 

This description could fit with the lower-middle income countries, explaining why these 

countries showed the highest increase (27.83%) in the SPL coverage by the year 2019 

(Table 2) and very significant effects when the stratification was made according to the 

income levels (Table 6.). Furthermore, the global financial crisis of 2008 is also 

mentioned in a time trend study in 54 countries (17) as a trigger factor that made low-

income economies lose part of their domestic and external financial investment destined 

to social protection interventions (37). The authors, also pointed out that the struggles 

of an economic recession take much more time for a least developed economy to 
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overcome, leaving their individuals more vulnerable to develop suicide behaviors even 

time after the economy is already recovered (17). 

This scenario is very worrisome, as social protection programs aim to target mainly the 

poorest, but because of their particular struggling situations, very often LIC lack a 

structure and the minimum resources needed to adequately implement and benefit from 

any international SPL intervention (13, 37). This creates a paradox known as the 

“Inverse equity hypothesis”, which claims that any set of new social and health aid 

interventions will be initially adopted by those with sufficient financial means, and hence, 

increase inequalities as the poorest states will continue to be left behind (39). It may 

explain why in our different regression analysis, we could not clearly observe a greater 

beneficial effect of SPL programs on the suicide rates of the poorest quintiles of the 

population as it would be expected. In fact, we very often observed the outcome IRRs 

reduction to be very similar between the different welfare quintiles and in the different 

regressions (Table 3., Table 4., And Table 5). Furthermore, we should consider an 

underestimation of the effects in LIC due to gaps in the suicide deaths measurement. 

Firstly, because LIC are underrepresented in this study, (only 12 out of more than 40 

total LIC), and secondly, because as shown in Table 1., the low-income countries had 

the highest reduction (3.69%) in the suicide mortality rates by 2019 in compared to the 

other income levels, which could be a result of a faster improvement in their notification 

systems (1, 2, 40). 

The population in this study, was also adjusted by both gender and age to explore how 

the effects of the main associated variables specifically developed across the life course 

of the 81 LMIC sample. Most of the papers reviewed during this investigation had their 

focus on high income economies, which have a very different socioeconomic and 

contextual environment that needs to be carefully explored (1, 3, 12). Therefore, we 

decided to illustrate the sex-specific variations of the 81 LMIC across the 20-year period 

of study by displaying Appendix 5. and Appendix 6., as sex is an especially decisive 

factor in LMIC, for both suicide mortality rates and social protection coverage.  

For example, it has been identified that social protection and labor programs affect 

differently males and females, even increasing existing inequalities (2, 3, 41). These 

social programs usually target the formal sector (insurances and pensions), where 

women, especially in LMIC are under-represented, and therefore, they are more likely to 

be excluded from that social protection benefits (3, 42, 43). Our results, show similar 

effects of SPL programs for both sexes in the sex-specific adjusted analysis with, overall, 

slightly higher reductions in male suicide rates (Table 3.). As we can see in the Appendix 
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7., suicide rates for both men and women are not equally distributed across all five WHO 

regions (1). For males, the Americas and Asia regions described the greatest rates 

throughout the 20 years period, being the Americas region the one accounting the largest 

rates by the end of 2019. For females, Africa notoriously accounted for the highest 

suicide rates among all 5 regions with more than 15 deaths per 100 000 by the start 

period in 2000 reducing its distance with the other 4 regions by the end of the period with 

about 10 deaths per 100 000 population by 2019. These data contrast with the previously 

mentioned report on suicide by the WHO (2019) (1), which estimated in 5.4 per 100 000 

the global female suicide rates; the SEA region had the greatest female rates of all, and 

for males, Africa was the region that by far accounted for the greatest suicide burden (18 

per 100 000 population) by 2019. The considerable variations in the rates presented here 

compared to other national and international estimates could reflect the unreliability of 

the suicide data for LMIC (12, 40), and the importance of the cultural context of each 

specific country (15, 19, 20, 41). Moreover, our estimates can vary due to the country 

selection we made for the different regions according, mainly, to the availability of data 

for SPL programs (32).  

By looking at the Appendix 5. we can see how the highest suicide rates in males were 

among Myanmar (MMR), Timor-Leste (TLS) and Vietnam (VNM), and all three countries 

from the Asian region. As cited by Dr San San Oo, psychiatrist at Aung Clinic in Yangon 

(Myanmar), most of the explanation on why males commit suicide is due to socio-

normative expectations in the country that put men under the pressure of being the 

family keeper and income provider at any cost, which derives in men having toxic 

behaviors (alcohol, drugs) as compensatory measures (46). Furthermore, taboo 

continues surrounding depression and mental illnesses in many Asian countries, as in 

the case of some Buddhist communities, that have the belief that, those who commit 

suicide will suicide again in their 500 next lives (45, 46, 47). In females, two African 

economies also stand out in our study, Niger (NER) and Zambia (ZMB) (see Appendix 

6.). A systematic review on suicidal behaviors in Africa (48), highlighted the religious 

and cultural stigma as a cause for under-reporting, hiding or deliberately misclassify 

suicide cases in many countries. In addition, female suicide rates may be more 

misclassified than males. A study made in South Africa, suggested that suicide deaths 

by poisoning, jumping and railways are more likely to be misclassified than those by 

firearms or hanging, and are precisely the former methods the most used ways of 

attempting suicide among females (49). These highlights again the need for more 

research on the contextual aspects surrounding suicide in LMIC and the use of 

standardized methods to better classified suicide cases (3, 6, 40).  
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To continue exploring the effects of demographical factors in our study, we presented 

Table 5. containing the results that the effects of SPL programs had on reducing the 

suicide rates in age-specific subgroups of the population (n=81). Adjusting by age-

groups, we found some statistically significant differences in the effects of SPL programs 

on suicide mortality, especially among the youngest (10-24 years) and oldest (70 or 

more) strata. It is remarkable to observe that SPL programs showed significant IRR 

suicide mortality reduction for every and each of the different welfare quintiles among 

the oldest age-groups of 50 years and more. It also stands out that among all age 

groups, the youngest population were the ones most beneficiated from the SPL 

coverage, particularly the extreme poor subgroup. 

According to the WHO, more than 58% of total suicide burden is borne by the population 

under 50 years, however, separated by age-groups the population over 70 years are 

the ones suffering the most suicide deaths across all five WHO regions (1, 6). These 

differences in the age profile, are explained by different demographical and cultural 

factors. First, although the most suicidal group are the eldest, the total population living 

over 70 years is not that frequent as for other age groups, particularly in LMIC (50). In 

addition, some of the most populated countries in the world like India or China present 

a much younger population structure than other countries, which explains why the total 

number of suicides is greater in the younger groups (45, 50). Apart from that, there are 

several social and contextual factors that may explain why SPL programs, could had a 

greater effect on reducing the suicide burden among the youngest group. In a study 

published on 2018 made on the suicide attempts admitted to a tertiary hospital in 

Bangalore (India), the researchers found most of the attempters to be individuals 

between 15 and 24 years (44). The characteristics more frequently described by this 

age group was being married, strong nuclear-family beliefs, low educational levels, 

housewives, and professing Hinduism. Experiencing family problems were the most 

recurrent reason for attempting suicide, followed by marital issues (interpersonal and 

sexual violence), financial constraints and alcohol dependence in 16% of the patients. 

Self-harm methods and triggers also varied; being usually a result of an impulsive act 

(rather than premeditate), with pesticides as the most recurrent method used for suicide 

in rural areas in comparison to hanging or firearms in the urban youth (44). There are 

other studies describing similar patterns on the suicidal behaviors among the young 

population (46, 48, 49).  

On the other side of the age pyramid, another study in India described the population 

over 65 years to have higher rates of family or personal mental-illness history, other 
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concurrent illness, and a recent history of medical contact 3 months prior to attempting 

suicide (51).  Stressors that trigger these behaviors were linked to financial constrains 

linked to unemployment, toxic habits, and being from rural areas where elderly people 

suffer from greater social isolation than younger age groups (51). These findings 

reinforce the idea of the significant associations displayed by our results in Table 5. as, 

well implemented SPL programs would offer the most vulnerable subgroups of 

population, (often young and elder groups), with the social structure (subsidies, mental 

or obstetrical healthcare, employment, and educational opportunities) they need to 

overcome the struggles of everyday life and prevent them from experiencing suicidal 

behaviors (16). 

Lastly, Table 6. (and Appendix 1.) also displays the regression analysis for the main 

associated variables (SPL programs and total suicide rates (n=81)) adjusted by seven 

SEH factors for the period 2000-2019. Three of these cofactors presented statistically 

significant results. Adult literacy rate (% of total people over 14 years) showed very small 

beneficial effect on the main association IRR reduction (0.99, 95% CI: 0.98 – 1.00), 

although it has been described in the literature the important role of enhancing literacy 

to empower individuals to participate and be productive members of the society (6, 35, 

43). This no effect on the suicide rates, could be explained by the duality between 

positive and negative effects literacy empowerment brings to individuals, especially 

women. Dana G.Smith, exposed in her work the alarming case of Indian females, which 

account for one third of the total female suicide mortality burden worldwide (52). G.Smith 

pointed at the acceleration of women education and empowerment in many south-

regions of India as a source of psychological distress, as it frontally contrasted with 

traditional beliefs that put women at “service” of a very rigid domestic (and sometimes 

violent) environment (32). Similar situations for women were described in other studies 

made in China and Fiji hospitals (42, 45). To continue with, health expenditure (% of 

current GDP) is other of the factors that had statistically significant results, showing a 

protective effect on the association between SPL programs and suicide rates, with a 

reduction on its IRR (0.98, 95% CI: 0.98-1.00) (Table 6. for total population). The fact 

that health expenditure could impact on this association has been widely described in 

the literature as for example, the more money the governments invest in mental or 

maternal health programs, the better support by society the individuals will feel to face 

health stressful situations, and therefore, the less frequent they may feel overwhelmed 

so as to develop suicidal ideations (3,12,16, 17, 35) . Finally, depressive disorders 

showed, far from any expected (see Table 6. for total population), protective significant 

effects on reducing suicide mortality, IRR (0.84, 95% IC: 0.71-1.00). However, these 
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results have a 95% CI almost crossing the null value (1.00), which can derive from the 

use of imperfect data in our study (27, 33). Nevertheless, there is also some evidence 

that could partially explain why experiencing depression disorders could impact 

positively on reducing the suicide rates of our population. A systematic review made in 

2021, presented the case of universal school-based programs for promoting mental 

health to students aging 6 to 18 years in different LMIC (53). Although limited, some 

studies presented positive significant effects in the reduction of anxiety and depression 

outcomes for the children and adolescent of LMIC schools. Therefore, even if suicide is 

not the direct target of a health intervention, by targeting depression disorders and act to 

reduce it, indirectly, these interventions could as well have a protective effect against 

experiencing suicidal behaviors (53, 54). 

4.2. Strengths of the study  

This study is the first to our knowledge that quantitatively examines the effects of SPL 

programs coverage on the suicide mortality rates of the population living in low-and-

middle income countries. Our main results suggested that social protection initiatives 

(not limited to just health activities), could play a very positive effect on reducing suicide 

mortality in LMIC. This study included the biggest sample population for which enough 

quality data was available for both, the suicide outcome, and the explanatory variable of 

social protection, which made us end up with a considerable sample size of 81 LMIC. In 

addition, we followed these countries for the longer period of time for which data was 

also feasible and relevant to obtain, which was a 20-year period between 2000 and 2019. 

Using a longitudinal panel data analysis rather than a cross-sectional analysis let us 

explore the effects of social protection interventions and SEH factors within the countries 

and over time. This allowed the analyses to be possibly more robust and gives more 

strength to the effects described in the results. Furthermore, our study is relevant to the 

time, as both suicide and social protection are important factors that have been claimed 

in the last UN-SNG’ agenda to be immediately addressed (11). We did explore the effects 

of this association for the overall population, but also on relevant subgroups by sex, age, 

and poverty. Studying the effects of poverty (by income level stratification, and specific 

welfare quintiles) allowed us to bring some light about the existing disparities in terms of 

SPL coverage within and between countries in different income levels, which could help 

in future advocacy for a public health response. Lastly, as we used interpolation and 

extrapolation statistical methods, we achieved to estimate data gaps in countries that, 

otherwise, would have dropped from the study, with the consequent loss of valuable 

information. 
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4.3. Limitations  

Due to the negative connotations surrounding suicide, the existing body of literature is 

scarce and very imprecise for many WHO regions, especially in low-and-middle-income 

countries. The African region poses some of the highest suicide rates but gives 

information on self-harm mortality data for just 16 countries, about 60% of total 

population in Africa (48). Therefore, data comparability between and within countries 

could be misclassified and underestimated in our study due to bias in the reporting 

criteria of each country and time period by; wrongly ascertaining the real cause of death, 

the subjectivity of the person that completes the death certificates, whether a forensic 

investigation is made or not, and the confidentiality policy towards the cause of death.  

Underestimation and taboo about suicide and other mental illness may lead 

governments to not invest in social protection interventions that would target this burden 

(for ex. mental health services). This can be a reason why the LIC group was 

underrepresented in our study, which could had brought the lost of potential true effects 

in the stratified analysis. In addition, our main explanatory variable, SPL programs, 

provides an aggregate count of all the SPL programs combined for each country and 

year. This means, we cannot verify which specific programs were implemented in the 

countries nor the quality of their performance. Nevertheless, the use of these techniques 

has been consolidated for panel data analysis when availability of data is scarce and 

unlikely to be obtained otherwise (27).  

Finally, in our study we used aggregated country level data. This means we lack any 

source of individual information, and therefore, any assumptions or conclusions 

extracted from this study should not be infer at the individual level, as this would incur 

in a case of ecological fallacy (36). 

 

4.4. Public Health implications and recommendations 

Our study underlines the existing knowledge gap and the need for more studies to be 

carried out in LMIC both at the population and individual level. Understanding the 

potential beneficial effects that social protection interventions can have on reducing 

socioeconomic inequalities and the suicide rates in LMIC could guide policy makers 

target the most efficient interventions to prevent suicide, quantify the public health costs, 

and create strategies to tackle stigma-related behaviors. In addition, promoting and 

improving standardized methods to accurately classified suicide cases should be a top 

priority to enable more robust studies and help targeting future and efficient SPL 

interventions.  
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Today, attempted suicide continues to be a punishable offence in many countries, which 

constitutes a critical barrier to suicide reporting and assistance. Therefore, advocating 

for the destigmatization and decriminalization of suicide and associated mental illnesses 

need to be a public health priority. Furthermore, other structural factors need to be 

addressed when planning both suicide prevention efforts and social protection 

interventions, as many women are still subordinated to their families and are not 

economically independent to secure their wellbeing. Social protection measures aiming 

at tackling gender violence and empowering women education should be considered as 

a potential route for female suicide prevention. Among men, economic stressors were 

the main key risk factors linked to experiencing suicidal behaviors, suggesting that SPL 

interventions focused on financial protection could have a greater benefit in reducing 

male suicide rates. 

Lastly, qualitative studies should be considered in LMIC as these studies could bring a 

broader understanding on how certain sociocultural and contextual factors may be 

connected to suicidal behaviors. 

5. CONCLUSIONS  

To our knowledge, this is the first longitudinal study that aims at exploring the effects of 

social protection on the suicide mortality rates in LMIC. This was an exploratory study 

which aimed to contribute increasing the scarce body of literature about social protection 

effects and suicide mortality in LMIC. Results from our analysis suggested that SPL 

programs could had beneficial effects on reducing the suicide mortality rates of our study 

population during the period between 2000 and 2019.  

Although promoting social protection is included in the last UN Sustainable Development 

Goals, it was a great concern to see an average 10.76% decrease in the coverage of 

SPL programs in the low-income countries of our study by 2019. Additional analyses that 

study the specific causes for this decreased in each country are needed. Moreover, 

understanding the cultural and contextual particularities of each country could be key in 

targeting suicide determinants and generate future SPL interventions to reduce suicide-

related factors.  

Finally, further studies at the population and individual level in LMIC should continue 

researching on this line to strengthen the evidence of the potential effects SPL programs 

could have in reducing suicide and help benefiting future research from larger samples 

and better data quality. 
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Appendix 1. Analysis and best model fit between Poisson model and negative binomial model 

 Suicide mortality rates (per 100 000 population)* 

Total population (n=81) 
Poisson Model NB Model 

IRR (95% CI) SE P>|z|  IRR (95% CI) SE P>|z| 

Coverage of SP programs (%) 0.83 (0.74 - 0.94) 0.05 0.003 0.83 (0.74 - 0.94) 0.05 0.003 

Depressive disorders (%) 0.84 (0.71 – 1.00) 0.05 0.043 0.84 (0.71 – 1.00) 0.05 0.043 

Age dependency ratio (%) 0.99 (0.99 - 1.00) <0.01 0.518 0.99 (0.99 - 1.00) <0.01 0.518 

Health expenditure (%) 0.98 (0.98 - 1.00) <0.01 0.026 0.98 (0.98 - 1.00) <0.01 0.026 

Unemployment (%) 1.00 (1.00 - 1.01) <0.01 0.391 1.00 (1.00 - 1.01) <0.01 0.391 

Literacy rate (%) 0.99 (0.98 - 1.00) <0.01 0.000 0.99 (0.98 - 1.00) <0.01 0.000 

Interpersonal violence (%) 1.04 (0.90 - 1.21) 0.08 0.670 1.04 (0.90 - 1.21) 0.08 0.670 

Gini index (%) 1.00 (1.00 - 1.01) <0.01 0.080 1.00 (1.00 - 1.01) <0.01 0.080 

Model fit**             

AIC 6201.98 6203.98 

BIC 6245.10 6252.49 
IRR: Incidence-rate ratio; 95%CI: 95% confidence interval; RSE: robust standard errors; P>|z|: p-value 

Coverage of SPL programs (% of total population), depressive disorders (% all ages), interpersonal violence (% all 

ages), age dependency ratio (% of working-age population) current health expenditure (% of GDP), unemployment 

(% of total labor force), adult literacy rate (% of people over 14 years) and Gini Index 

*Age-standardized rates  

**Best fit for the model with lowest score in the AIC and BIC test (36) 

 
 
Appendix 2. Sensitivity analyses with categorized effects of SPL programs on suicide mortality  
rates for the total population (n=81 LMIC), period 2000 to 2019. 

 
*(%) of total population. SPL categorized in 3 groups by % of total coverage: low coverage (0-29%), intermediate 

coverage (30-69%), consolidate coverage (70%-100%). Categorization of coverage levels are based on previous 

literature (35) 

**Dichotomized by the median value. Values shown for median value or more. 

**Adjusted by all covariates: depressive disorders (all ages %), interpersonal violence (all ages %), age dependency 

ratio (% of working-age population) current health expenditure (% of GDP), unemployment (% of total labor force), 

adult literacy rate (% of people over 14 years) and Gini Index 

 
 

 

Coverage of SPL programs (%)* 

Suicide mortality rates** 
(per 100 000 population)   

   IRR P>|z| 95%CI  

Total population        

Low coverage (0-29%)     1.00                                  —         —  

Intermediate coverage (30-69%) 0.95 0.140 0.88 - 1.00  

Consolidate coverage (70-100%) 0.92 0.040 0.84 – 0.99  

SEH variables        

Depressive disorders  0.95 0.070 0.90 - 1.00  

Age dependency ratio  1.07 0.216 0.96 - 1.20  

Health expenditure  0.94 0.122 0.87 - 1.02  

unemployment 1.02 0.398 0.96 - 1.10  

Adult literacy rate  0.94 0.000 0.91 - 0.97  

Interpersonal violence  1.05 0.124 0.99 - 1.10  

Gini Index 1.03 0.325 0.97 - 1.09  



viii 
 

Appendix 3. Scatterplots. Comparison of suicide mortality rates (per 100 000  
population) and proportion of SPL programs coverage (0:1) in low-income countries  
(n=12) between 2000 and 2019 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note: Figure (A): Onset of study in the year 2000; Figure (B): end of the follow-up period in 2019. Horizontal line  
(red) refers to the threshold rate of high suicide deaths (15 per 100 000 population). Vertical line (blue) shows  
the cut-point for a consolidated (70% or more) coverage of SPL programs 
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Appendix 4. Evolution of SPL coverage in the 81 LMIC by welfare distribution quintiles, 
period 2000-2019 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Coverage as a proportion of total population covered by SPL programs (0:1) 
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Appendix 5. Scatterplots. Comparison of male suicide mortality rates (per 100 000 
population) and proportion of SPL programs coverage (0:1) between the onset of  
study in 2000 (A) and the end in 2019 (B)  
 
 

 

 
 
Note: Figure (A): Onset of study in the year 2000; Figure (B): end of the follow-up period in 2019. Horizontal line  
(red) refers to the threshold rate of high suicide deaths (15 per 100 000 population). Vertical line (blue) shows the  
cut-point for a consolidated (70% or more) coverage of SPL programs 
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Appendix 6. Scatterplots. Comparison of female suicide mortality rates (per 100 000 
population) and proportion of SPL programs coverage (0:1) between the onset of study  
in 2000 (A) and the end in 2019 (B)  
 
 

 

 
 
Note: Figure (A): Onset of study in the year 2000; Figure (B): end of the follow-up period in 2019. Horizontal line  
(red) refers to the threshold rate of high suicide deaths (15 per 100 000 population). Vertical line (blue) shows the  
cut-point for a consolidated (70% or more) coverage of SPL programs 
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Appendix 7. Evolution of total and sex-specific (male, female) suicide mortality trends  
by WHO region for the 81LMIC, period 2000- 2019 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Age-standardized mortality rates for the total population (n=81) 
Regions as classified by WHO 
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ABSTRACT (FRENCH)  

Contexte: Les données sur le suicide sont principalement basées sur les pays à revenus 

élevés. Or, plus de 77 % du total des décès par suicide surviennent dans les pays à faible et 

moyen revenus (PFMR). Les interventions en matière de protection sociale et de travail (SPL), 

visant à atténuer les effets des inégalités socio-économiques et de la pauvreté, pourraient 

influencer les comportements suicidaires. 

Objectif: Explorer les effets des programmes de protection sociale et de travail (SPL) sur les 

taux de mortalité par suicide dans 81 pays à faible et moyen revenus entre 2000 et 2019. 

Méthodes: Les taux bruts de mortalité par suicide normalisés selon l’âge ont été analysés à 

l'aide de regressions de Poisson à effet fixe et erreurs types robustes, ajustés par facteurs 

socioéconomiques et sanitaires. Les données ont été obtenues à partir du Global Social 

Epidemiology Dataset (ISGlobal, Espagne), intégrant des informations provenant de l'IHME-

GBD, de l'OMS-GHE et de la Banque mondiale. La variable SPL a été mesurée en utilisant 

l'indicateur de couverture tel que défini par ASPIRE. Les effets de la couverture SPL ont été 

testés en utilisant les données de 81 PFMR sur la période 2000-2019. 

Résultats: Les résultats suggèrent des effets protecteurs potentiels des programmes SPL sur 

la réduction des taux de mortalité par suicide de la population globale dans 81 PFMR pour la 

période 2000-2019. Les dépenses de santé actuelles et les troubles dépressifs étaient 

associés à une réduction des taux de mortalité par suicide dans la population globale. Les 

résultats des analyses stratifiées par sexe, âge, répartition de la richesse et niveau de revenu 

ont suggéré des effets protecteurs similaires dans la plupart des catégories comme pour la 

population globale. 

Conclusions: Les résultats de cette étude suggèrent que la mise en œuvre de programmes 

de SPL pourrait avoir des effets protecteurs contre la mortalité par suicide dans 81 PFMR 

entre 2000 et 2019. Une prise en compte des particularités contextuelles de chaque pays 

pourrait permettre de cibler des interventions sociales efficaces contre le suicide, d’où la 

necessité d’envisager des études qualitatives dans ce but. D'autres études au niveau de la 

population et de l'individu sont nécessaires dans les PFMR pour renforcer cette preuve.   

Mots clés: Protection sociale, suicide, revenu faible et moyen, déterminants de la santé, 

données de panel, effets fixes.



 

 


