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Abstract

Suicide poses a significant public health challenge, with concerning rates globally, including Chile, particularly among
men and young adults. While multiple models explain suicidal behaviour, population-level research in Chile remains
limited, emphasizing the need for predictive studies. The study aims to identify variables associated with suicidal idea-
tion in the Chilean population aged 15 and above, including health variables, by using a multifactorial predictive model.
A binomial logistic regression using National Health Survey data was performed. Results indicated that divorced and
cohabiting individuals showed a higher risk of suicidal ideation. Higher education and lower BMI are protective factors
against suicidal ideation, while poor health perception, stress perception, sleep issues, anxiety, and depression increase
suicidal ideation risk. Retirement is a protective factor, with varying risk profiles across occupational categories. This
model demonstrated moderate predictive capability (Auc = 0.73), validated through training and test sample split,
but showed very low sensitivity (14%) and poor calibration, limiting its usefulness as a screening tool. Nevertheless,
this research contributes to public health by identifying risk factors and developing early warning systems for suicide
prevention.

Keywords: Suicidal ideation, prevention, mental health.

Factores de Riesgo y Proteccion para las Ideas Suicidas en
la Poblacion Chilena: Implicaciones de un Analisis de la
Encuesta Nacional de Salud

Resumen

El suicidio representa un importante desafio de salud publica, con tasas preocupantes a nivel global -incluido Chile- es-
pecialmente entre los hombres y los adultos jovenes. Si bien existen multiples modelos que explican el comportamiento
suicida, la investigacién a nivel poblacional en Chile sigue siendo limitada, lo que destaca la necesidad de estudios
predictivos. Este estudio tiene como objetivo identificar variables asociadas a la ideacion suicida en la poblacion chilena
de 15 aflos y mds, incluyendo variables de salud, usando un modelo predictivo multifactorial. Se realizo una regresion
logistica binomial utilizando datos de la Encuesta Nacional de Salud. Los resultados mostraron que los individuos divor-
ciados y que cohabitaban mostraban un mayor riesgo de ideacion suicida. La educacién superior es un factor protector
contra la ideacion suicida, mientras que la percepcion del estrés, los problemas de suefio, la ansiedad y la presencia de
depresion aumentan el riesgo de ideacion suicida. La jubilacion es un factor protector, con perfiles de riesgo variables
seglin las categorias ocupacionales. Este modelo demostré una capacidad predictiva moderada (auc: 73%), validada
mediante entrenamiento y division de datos de prueba, pero muestra una baja sensibilidad (14%) y pobre calibracion,
lo que limita su usabilidad como herramienta de tamizaje Sin embargo, esta investigacion contribuye a la salud publica
identificando factores de riesgo y desarrollando sistemas de alerta temprana para la prevencion del suicidio.

Palabras clave: ideacion suicida, prevencion, salud mental.
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Introduction

ACCORDING TO the World Health Orga-
nization (2014), suicide is the act of deliberately
killing oneself and represents a serious public
health problem. Every year, 703.000 people take
their own lives, and many more make suicide at-
tempts. Suicide occurs throughout life. In 2019, it
was the fourth leading cause of death among 15-29
year olds worldwide (World Health Organization,
2023). In 2021, it accounted for 1.1% of all deaths
globally across all age groups (Institute for Health
Metrics and Evaluation, 2021).

Suicide represents a significant economic
burden for society due to the utilization of health
services to treat injuries, the psychological and
social impact of the behaviour on the individual
and their associates, and occasionally, the long-
term disability resulting from the injury (Alfonso-
Sénchez et al., 2020; World Health Organization,
2014) representing the leading cause of age stan-
dardized years of life lost in some regions of the
world (Naghavi, 2019).

In Chile the suicide mortality rate for the
period 2010-2019 was 11.17 per 100.000 popula-
tion aged five years and older, with a decreasing
trend. The age-adjusted rate was 10.91 per 100.000
population for 2022, increasing 33% compared to
2021, but decreasing compared to the number of
reports observed during the pre-pandemic period
(2010-2019) (Ministry of Health Chile, 2022). In
relation to risk factors, mortality due to suicide was
higher in men than in women, in a ratio close to 4
to 1, while the age group with the highest number
of deaths was that between 25 and 29 years old
(Ministry of Health Chile, 2022).

Suicidal ideation, defined as thinking about,
considering, or planning suicide, is the first step
and a strong predictor of suicide (Klonsky et al.,
2016). Nevertheless, suicide is usually not caused
by a single stressor or factor (Klonsky & May,
2014; World Health Organization, 2014). Rather,
this behaviour is a complex phenomenon that
can be determined by the interaction of various
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factors, including neurobiology, personal and
family history, stressful events, and sociocultural
environment. (De Berardis et al., 2018). In that
line, multiple risk factors often act cumulatively
to increase an individual’s vulnerability to suicidal
behaviour (Norris & Clark, 2021).

Several suicide prediction models have been
proposed. Diaz-Olivan and colleagues (2021)
conducted a systematic review, identifying 14
theoretical models, encompassing suicidal idea-
tion, suicidal attempt, and suicidal behaviour.
Variables included in those models were traumatic
events, childhood abuse, feelings of defeat and
entrapment, emotional dysregulation, and social
exclusion. The authors proposed a unified model
that details three phases of suicidal behaviour and
their corresponding groups of factors: predisposing
factors, precipitating factors, and triggers (Diaz-
Olivan et al., 2021).

There is limited data analysis on mental
health instruments and contributing factors, as
sociodemographic, biological, and health-related
behaviours in Chile. The previous Diaz-Olivan
model did not include health-related variables,
even though previous studies have reported the
importance of these factors in mental health illness.
In this regard, Nazar etal. (2021) identified factors
associated with depression, reporting that being a
woman, comorbidity, work and life stress, and poor
perception of life are contributing factors. Limited
evidence, particularly concerning the mental health
dimension of the 2016-2017 National Health Sur-
vey (NHS), an instrument aimed at assessing the
health status of the population (Chilean Ministry
of Health, n.d.), has been published.

To our knowledge, no previous studies have
reported suicide prediction models in the Chilean
population. To fulfil this research gap, this study
aims to identify variables associated with suicidal
ideation in the Chilean population aged 15 and
above. We hypothesize that at least one variable
from each dimension has explanatory power over
the response variable.
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Methods
Cross-sectional explanatory observational
study. The sample consists of 1.938 people aged 15
and above from the NHS, a nationally representative
probability survey. The NHs integrates self-report

questions with laboratory tests performed by health
professionals. Both directly asked variables in the
NHs and additional constructed variables were
included. The constructed variables are shown
in the following table.

Table 1

Variables operationalization constructed from the original nHs variables

Variable Original variables incorporated Construction method
Comorbility m9p1A", “m9p2A", “m9Ip3A", “mIp4A", Simple addition of variables
“m9p5A", “m9Ip6A", “m9Ip7A", “m9p8A",
“m9p9A", “m9p10A", “mIp11A",
“"m9p12A", “m9p13A", “mOp14A",
“m9p15A", "“m9p16A", “mIp18A",
“"m9p19A", “m9p20A", “m9p21A",
“m9p22A", "m9p23A", “m9Ip24A"
Anxiety Have you ever had a period in your life Categorical variable, where a score of O is

when you were much more “worried” about
things than other people who had the same
problems as you?

Have you ever had a period in your life when

assigned to the response “No" and a score
of 1 to the response “Yes." These scores are
summed up. A score of > 1 indicates anxiety.

you were much more nervous or anxious
than most other people with the same

problems as you?

Have you ever had a period of a month or
more when you were anxious or worried

most days?

Measures of central tendency, dispersion,
summary statistics, and visualization techniques
were used for descriptive analysis. To represent
subjective well-being, marital status, health sta-
tus, occupation, and sleep disorders, the original
variables from the NHs were re-categorized into a
new variable. For the variable subjective well-being
(coded as cd1 in the NHS), the categories poor, very
poor, and less than regular were merged into the
category discomfort, while the category regular
remained unchanged. In addition, the categories
more than regular, good, and very good were
merged into well-being.

In the variable Self-perceived General Health
(code cd2 in NHS), the categories Very good and
Good were grouped into the category Good; the
Regular category remained unchanged; while
the categories Poor and Very poor were grouped
into Poor. The categories of rentier, permanently
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incapacitated for work, and other situations were
merged in the category of other occupations.

The marital status variable (coded as as4 in
NHs), the categories of cohabiting partner with
and without civil union partnership were cate-
gorized as cohabiting partners, the categories of
divorced, annulated and separated were merged
as divorced. Categories married, widow, and sin-
gle were not modified. The categories of seeking
work, previously employed, and seeking work
for the first time were merged into the category
of unemployed.

In the sleep problems variable (coded as ts8
in NHS), the categories none and little were merged
into one category “None/little, and much and too
much were merged into the category “Problems”,
while the category moderate remained unchan-
ged. The occupation (coded as AS10 in the NHS)
categories of working for income, not working but

PP. 126-143



130

employed, working for a family member without
pay, and homemaking were merged into the cate-
gory of employed. The categories of studying and
retired were not modified.

All this recategorization process served two
purposes: first, to facilitate binary logistic regres-
sion and identify risk factors associated with lack
of subjective well-being; and second, to increase
the number of cases in the category of interest.

Inferential analysis included the calculation
of confidence intervals, normality tests using the
Shapiro-Wilk and Kolmogorov-Smirnov tests,
and non-parametric hypothesis and association
tests, given the non-normal distribution of all
variables in the study.

A binomial logistic regression was performed
with the variable suicidal ideation as the response
variable. The predictor variables included in the
analysis were sex, age, zone of residence, marital
status, education level, nutritional status, obesity,
physical activity, smoking habit, tobacco use, risky
alcohol consumption, multimorbidity, financial
stress, perception of stress, perception of social
support, perception of health, life satisfaction,
depression, sleep quality, occupation, and anxiety.
To obtain an optimal model, backward and forward
techniques were used for selecting the predictor
variables that best explain the response variable.
In the first step, a model was executed using all
the variables in the study; in the second step, a
model was executed using the backward techni-
que; and in the third step, a model was executed
using the forward technique. The optimal model
was selected using likelihood tests and model
statistics, such as Akaike’s Information Criterion
(a1c) and Nagelkerke’s RA2, aiming for lower A1c
values and higher R"2 values. As supplementary
material, a table is attached with the categorical
variables of the optimal model obtained through
the forward technique, indicating the reference
category for the interpretation of the coefficient.

The model validation was conducted by
splitting the sample into two subsamples: a tra-
ining set and a test set, using 70% and 30% of
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the sample, respectively. The training subsample
comprised 1,357 cases, while the test subsample
comprised 581 cases. For the validation of the
selected model, a confusion matrix was calculated
with the test sample. Then, performance measures
of the model chosen, as precision, sensitivity, and
specificity, were calculated. The receiver operating
characteristic (rRoc) curve was plotted, and the
area under the curve (Auc) was calculated to
evaluate the models ability to distinguish between
classes. Finally, the assumptions of the model were
evaluated using the variance inflation factor (vIE)
to assess multicollinearity among the predictor
variables, in addition to the Hosmer-Lemeshow
test to assess the goodness of fit.

To handle the missing data, the case dele-
tion method was used; that is, cases with at least
one missing value were excluded. Analyses were
performed using R4.0.0.

Ethical aspects.

In Chile, the use of anonymized data is
regulated by Law No. 19,628 on the Protection of
Private Life, which allows the use of data that can
no longer be linked to an identifiable individual.
In this context, this study did not require review
by an ethics committee, as it is based on secondary
analysis of anonymized, publicly accessible data.

Results

Regarding the descriptive results of the study,
we note that 56.1% of the sample were women,
with a mean age of 47.5 years (+ 19.32 years). Most
of the group fell between 55 and 64 years (35.8%).
According to Table 2, the majority had 8 to 12 years
of formal education (55.9%), and 38.1% were ma-
rried at the time of the survey. In terms of health
status, 44.8% of the group were obese, and 59.3%
reported low to moderate physical activity levels.
Regarding health perception, 54.8% reported good
health, while 45.2% indicated fair or poor health.
The mean number of comorbidities was 0.8 (+ 1.2).
In the psychological domain, 23.1% reported fee-
ling stressed several times or permanently. About
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88.9% had not been diagnosed with depression,
while 62.9% reported anxiety. Additionally, 9.8% of

the sample reported suicidal ideation, and 64.9%
always perceived social support.

Table 2
Statistics
Variable ITEM STATISTIC
Socio-Demographic Sex
Male 851 (43,9)
Female 1087 (56,1)
Educational level (years of formal education)
Less than 8 years 338 (17,4)
8 to 12 years 1083 (55,9)
More than 12 years 517 (26,7 )
Mean age (SD) 47,5 + 19,32
Age range 17 -91
Age groups
15 to 24 years 216 (11,1)
25 to 54 years 658 (34,0)
55 to 64 years 694 (35,8)
65 and over 370 (19,1)
Area of residence
Urban 1684 (86,9)
Rural 254 (13,1)
Marital Status
Married 739 (38,1)
Cohabitating 249 (12,8)
Separated 212 (10,9)
Widowed 139 (7,2)
Single 599 (30,9)
Occupation
Employed 1443 (74,5)
Unemployed 62 (3,2)
Student 111 (5,7)
Retired 289 (14,9)
Other occupation 33(1,7)
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Variable ITEM STATISTIC
Health Obesity
Yes 868 (44,8)
No 1070 (55,2)
Physical activity
Low 692 (35,7)
Moderate 458 (23,6)
High 788 (40,7)
Smoking habit
1 or more per day 529 (27,3)
Occasionally or less than 1 per day 163 (8,4)
Quit smoking 498 (25,7)
Never smoked 748 (38,6)
Risky alcohol consumption
Never 1778 (91,7)
Less than once a month 123 (6,3)
Monthly 24(1,2)
Weekly 10 (0,5)
Daily or almost daily 3(0,2)
Health perception
Good 1062 (54,8)
Fair 738 (38,1)
Poor 138 (7,1)
Sleep problems
None/little 1501 (77,5)
Moderate 248 (12,8)
Severe 189 (9,8)
Nutritional status
BMI mean (SD) 28,9 +5,33
BMI range 16,14 - 59,01
Comorbidity
Mean (SD) 08=+1,2
Comorbidity range 0-7
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Variable ITEM STATISTIC
Psychological Financial stress
Little or none 844 (43,6)
Moderate 829 (42,8)
High or very high 265 (13,7)
Stress perception
Never felt stress 725 (37,4)
Sometimes 766 (39,5)
Several times 329 (17,0)
Permanently 118 (6,1)
Subjective well-being
Discomfort 54 (2,8)
Fair 290 (15,0)
Well-being 1594 (82,2)
Depression
Yes 215 (11,1)
No 1723 (88,9)
Anxiety
Yes 1219 (62,9)
No 719 (37,1)
Suicidal ideation
No 1748 (90,2)
Yes 190 (9,8)
Social support Perception of social support
Always 1257 (64,9)
Yes, almost always 258 (13,3)
Sometimes 155 (8,0)
Rarely or never 149 (7,7)
Doesn't need it 119 (6,1)

Table 3 shows the study statistics for groups
with and without suicidal ideation. In the so-
ciodemographic domain, women had a higher
frequency of suicidal ideation than men (12.3%
vs. 6.6%, respectively), a statistically significant

difference (p = 0.000). Higher suicidal ideation
was observed in the 55-64 age group (12.2%)
compared to 6.5% in the 15-24 group, 9.7% in
the 25-55 group, and 7.3% in the 65+ group (p =
0.018). Regarding occupation, a higher frequency
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of suicidal ideation was found among those with
“other occupations” (27.3%) compared to retirees
(5.9%), students (8.1%), unemployed (12.9%), and
employed (10.2%) (p = 0.001). In the health do-
main, higher suicidal ideation was found among
those with obesity (11.5% vs. 8.4%, p = 0.027)
and those with higher smoking habits (14.4% vs.
7.6% for never smokers, p = 0.000). Poor health
perception was reported by 23.9% of those with

Table 3

Statistics by groups with and without suicidal ideation

NELSON VARGAS-MALEBRAN, LUIS SARMIENTO LOAYZA

suicidal ideation compared to 6.2% of those with
good health (p = 0.000). Higher frequencies of
sleep problems (p = 0.000), stress perception (p
= 0.000), subjective discomfort (p = 0.000), de-
pression (p = 0.000), and anxiety (p = 0.000) were
also observed in the suicidal ideation group. This
group also had a higher number of comorbidities
(p = 0.000) and lower social support perception
(p = 0.000).

Statistic (%, mean)
Suicidal ideation

VARIABLE ITEM NO YES P VALUE
Socio-Demographic Sex 0,000
Male 93,4 6,6
Female 87,7 12,3
Educational level (years of formal education) 0,162
Less than 8 years 88,8 11,2
8 to 12 years 89,7 10,3
More than 12 years 92,3 7.7
Mean age 47,5 47 .4 1,000
Age groups 0,018
15 to 24 years 93,5 6,5
25 to 54 years 20,3 9,7
55 to 64 years 87,8 12,2
65 and over 92,7 7.3
Area of residence 0,415
Urban 90,4 9,6
Rural 88,6 11,4
Marital Status 0,047
Married 91,1 8,9
Cohabitating 88,4 11,6
Separated 84,9 15,1
Widowed 91,4 8,6
Single 91,5 8,5
Occupation 0,001

DEPARTAMENTO DE PSICOLOGIA FACULTAD DE CIENCIAS HUMANAS
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Statistic (%, mean)
Suicidal ideation
VARIABLE ITEM NO YES P VALUE

Employed 89,8 10,2
Unemployed 87,1 12,9
Student 91,9 8,1
Retired 941 59
Other occupation 72,7 27,3

Health Obesity 0,027
Yes 88,5 11,5
No 91,6 8,4
Physical activity 0,854
Low 90,5 9,5
Moderate 89,5 10,5
High 90,4 9,6
Smoking habit 0,000
1 or more per day 85,6 14,4
Occasionally or less than 1 per day 91,4 8,6
Quit smoking 91,4 8,6
Never smoked 92,4 7.6
Risky alcohol consumption 0,2259
Never 90,6 9,4
Less than once a month 85,4 14,6
Monthly 87,5 12,5
Weekly 90,0 10,0
Daily or almost daily 66,7 33,3
Health perception 0,000
Good 93,8 6,2
Fair 87,7 12,3
Poor 76,1 23,9
Sleep problems 0,000
None/little 92,5 75
Moderate 82,7 17.3
Severe 82,0 18,0
BMI mean 28,9 291 0,800
Comorbidity mean 0,7 13 0,000
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Statistic (%, mean)
Suicidal ideation

VARIABLE ITEM NO YES P VALUE
Psychological Financial stress 0,000
Little or none 93,1 6,9
Moderate 90,2 9,8
High or very high 80,8 19,2
Stress perception 0,000
Never felt stress 95,6 4.4
Sometimes 20,3 9,7
Several times 83,6 16,4
Permanently 74,6 25,4
Subjective well-being 0,000
Discomfort 74,1 259
Fair 83,4 16,6
Well-being 92,0 8,0
Depression 0,000
Yes 67,9 321
No 93,0 7,0
Anxiety 0,000
Yes 82,1 17,9
No 95,0 5,0
Social support Perception of social support 0,000
Always 91,8 8,2
Yes, almost always 91,1 8,9
Sometimes 83,9 16,1
Rarely or never 86,6 13,4
Doesn't need it 84,0 16,0

Three binomial logistic regression models
were tested. The first used all study variables, the
second used a backward selection technique, and
the third used a forward selection technique. The
first model had an Aic of 767.73, the backward
model had an Aic of 743.75, and the forward
model had an Aic of 767.73. Given these model
fit statistics, the backward model was selected
for validation. Table 4 shows the results of the

DEPARTAMENTO DE PSICOLOGIA FACULTAD DE CIENCIAS HUMANAS

binomial logistic regression model obtained using
the backward technique, displaying the regression
coefficients, p-values, and oRr for each variable.
The variables that explained suicidal ideation in
the study sample were marital status, educational
level, BMI, stress perception, health perception,
occupation, and anxiety. Both cohabitation and
separation were risk factors for suicidal ideation
with OR =1.832 (95% CI: 1.002-3.297) and OR =

UNIVERSIDAD NACIONAL DE COLOMBIA
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2.084 (95% CI: 1.105-3.859). Higher educational
level was a protective factor, with an OR = 0.561
(95% CI: 0.328-0.974) for 8-12 years of education
and OR = 0.329 (95% CI: 0.161-0.662) for more
than 12 years. Lower BMI was also protective
(OR = 0.961, 95% CI: 0.923-0.998). Stress per-
ception was a risk factor, with OR = 2.356 (95%
CI: 1.282-4.367) for sometimes stressed and OR
=3.332 (95% CI: 1.558-7.064) for always stressed.
Poor health perception was a risk factor (OR =

2.409, 95% CI: 1.224-4.631). Sleep problems were a
risk factor, with OR = 1.785 (95% CI: 1.042-3.003)
for moderate sleep problems. Occupation showed
mixed results, with retirement being protective
(OR = 0.384, 95% CI: 0.167-0.806) and “other
occupation” being a risk factor (OR = 4.658, 95%
CIL: 1.527-13.186). Anxiety was also a risk factor
(OR = 2.268, 95% CI: 1.449-3.566). This model
explained 25% of the observed variance.

Table 4

Predictive model of suicidal ideation

ITEM Coeficient OR OR LIC OR UCI P VALUE
Sex
Female 0,3693 1.447 0,938 2.261 0,0992
Area of residencia
Rural 0,4716 1.603 0,906 2.747 0,0943
Marital status
Cohabitanting 0,6055 1.832 1.002 3.297 0,0455
Separated 0,7344 2.084 1.105 3.859 0,0209
Widowed -0,3681 0,692 0,259 1.676 0,4363
Single -0,0134 0,987 0,576 1.679 0,9608
Educational level
8 to 12 years -0,56782 0,561 0,328 0,974 0,037
More than 12 years -1,1106 0,329 0,161 0,662 0,002
BMI -0,04 0,961 0,923 0,998 0,044
Stress perception
Sometimes 0,488 1.629 0,955 2.839 0,078
Several times 0,857 2.356 1.282 4.367 0,0059
Permanently 1,2035 3.332 1.558 7.064 0,0017
Health perception
Fair 0,2237 1.251 0,79 1.979 0,3385
Poor 0,8792 2.409 1.224 4.631 0,0094
Depression
No -1,1762 0,308 0,187 0,509 0
Sleep problems
Moderate 0,5797 1.785 1.042 3.003 0,0313
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ITEM Coeficient OR OR LIC OR UCI P VALUE
Severe 0,2092 1.233 0,68 2.174 0,4794
Occupation
Unemployed -0,3809 0,683 0,197 1.974 0,5118
Student 0,027 1.027 0,322 2.748 0,9599
Retired -0,9567 0,384 0,167 0,806 0,0165
Other occupation 1,5387 4.658 1.527 13.186 0,0047
Anxiety
Yes 0,819 2.268 1.449 3.566 0,0004
(Intercept) -1,1652 0,312 0,071 1.384 0,124
R2 0,252

In terms of model validation (Table 3), it had
an AuC of 73%, with 14% sensitivity, 99% specificity,
and 53% precision. All variables had vir values
below 5, indicating no collinearity. The Hosmer
and Lemeshow test p-value was less than o.05,
indicating a poor model fit.

Discussion

The objective of this article was to identify
variables associated with suicidal ideation in the
Chilean population aged 15 and above. While pre-
vious models examined mainly suicidal behaviour,
including suicidal ideation, suicidal attempt, and
suicidal behaviour, our model focuses exclusively
on suicidal ideation, one of the strongest predictors
of suicide (Klonsky et al., 2016).

In line with previously published models
(Diaz-Olivan et al., 2021), our study proposes a
comprehensive framework to predict suicidal idea-
tion, including environmental, biological, social,
psychological, and health dimensions. Additionally,
our model includes health perceptions, a domain
not previously included in existing models. In that
line, this research reports an association between
suicidal ideation and poor health, supporting the
need to include this domain in future models.

It is remarkable that no association with gen-
der was found in this model, which contrasts with
the male-to-female ratio previously reported in
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the Chilean population (Ministry of Health Chile,
2022). A potential explanation for this finding is
that women, as a group, more frequently attempt
suicide without completing it. In contrast, men
are more likely to die by suicide and to choose
more violent methods, as they tend to exhibit
more aggressive, antisocial, and externalizing
behaviors, making their attempts more impulsive,
lethal, and determined (Tsirigotis, Gruszczynski
& Tsirigotis, 2011). Stress perception showed a
direct association with suicidal ideation. This is in
line with previous research (Howarth et al., 2020;
Milner et al., 2018) and models (Mann et al., 2017;
Soloft et al., 2008; Stoelb & Chiriboga, 1998). In
fact, contemporary models of suicide are mostly
diathesis-stress, positing that the negative results
of pre-existing vulnerability factors are especially
pronounced when activated by stress (O’Connor
& Nock, 2014).

An inverse association between educational
attainment and suicide has been reported in
previous studies (Kim et al., 2010; Lorant et al.,
2018; Phillips & Hempstead, 2017). Nevertheless, a
recent meta-analysis found no association between
education and suicidal ideation in the European
population (Ludwig et al., 2024). Our model su-
ggests that there is indeed an association between
educational attainment and suicidal ideation, su-
ggesting the need for further research in this area.

UNIVERSIDAD NACIONAL DE COLOMBIA


https://www.zotero.org/google-docs/?PuWeKD
https://www.zotero.org/google-docs/?HoQdAX
https://www.zotero.org/google-docs/?7Rdzke
https://www.zotero.org/google-docs/?7Rdzke
https://www.zotero.org/google-docs/?Kck3e8
https://www.zotero.org/google-docs/?vdvRuw
https://www.zotero.org/google-docs/?vdvRuw
https://www.zotero.org/google-docs/?Kck3e8
https://www.zotero.org/google-docs/?Kck3e8
https://www.zotero.org/google-docs/?bwAodH
https://www.zotero.org/google-docs/?bwAodH
https://www.zotero.org/google-docs/?UaPz46
https://www.zotero.org/google-docs/?UaPz46
https://www.zotero.org/google-docs/?pry9L0

RISK AND PROTECTIVE FACTORS FOR SUICIDAL IDEATION IN THE CHILEAN POPULATION... 139

Previous studies have indicated that most of
the suicides were associated with mental illnes-
ses (Bernal et al,, 2007; Cavanagh et al., 2003; Li
et al,, 2022). Depressive disorder is recognized
as the primary mental illness associated with the
greatest risk for suicidal behaviour (Bernal et al.,
2007). This model confirms the association bet-
ween depression and suicidal ideation. Regarding
anxiety, previous research suggests that patients
with anxiety were more likely to have suicidal
ideations (OR = 2.89, 95% CI: 2.09, 4.00), which
is consistent with our findings.

As for BM, this indicator was inversely asso-
ciated with suicidal ideation, supporting previous
results in this field, which found that each standard
deviation (sD) increase in BMI was associated with
a12% lower risk of later suicide attempt (HR 0.88,
95% CI 0.83-0.94) (Sorberg et al., 2014).

Regarding marital status, the model reports
mixed results when compared to previous research.
On one hand, our model supports the idea that
divorced and cohabiting people present more
suicidal risk than married people in line with
previous research (Kyung-Sook et al., 2018). On
the other hand, no more risk was reported in
widowed and single persons, in contrast with
previous research (Ajdacic-Gross et al., 2007;
Chen et al., 2024; Qien-Odegaard et al., 2021).
These disparities highlight the need for further
research on this topic.

Occupations also reported mixed results.
On the one hand, retirement was a protective
factor for suicidal ideation, which contradicts
the robust association reported between aging
and suicide (Mosconi et al., 2023). However,
results more in line with our reported model
have been reported previously in studies com-
paring employed and retired voluntarily, finding
a similar risk of suicide attempt (HR =1.09-95%
CI 0.82-1.45) (Page et al,, 2021). On the other
hand, a higher risk of suicide has been reported
in involuntary retirees (Page et al., 2021), which
could be a proxy for permanent disability and
people incapacitated for work.
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This study contributes to the development
of a comprehensive model of suicidal ideation,
including the health domain. Suicidal ideation is
an important aspect on which to focus because
it is highly associated with attempts and deaths
by suicide, representing a crucial factor for future
suicide attempt predictions (Han et al., 2016).
Assessment of suicidal ideation is considered an
early warning indicator of subsequent suicidal
behaviour and provides significant information
about the extent of suffering and specific needs of
individuals at risk (Harmer et al., 2024).

From a Latin American socio-cultural pers-
pective, our findings should also be interpreted
in light of the deep structural inequalities that
characterize the region. Latin America is the most
unequal continent in the world: the wealthiest 10%
earn on average 12 times more than the poorest 10%,
and in countries as Chile, Colombia, or Uruguay,
the top 1% concentrates between 37% and 40% of
total wealth (Inter-American Development Bank,
2024; Carranza et al., 2025). These economic dispa-
rities not only shape opportunities for education,
formal employment, and access to mental health
care, but also create additional barriers for indivi-
duals experiencing suicidal ideation. Moreover, in
highly unequal contexts, marginalized groups —as
Indigenous peoples, those living in poverty, and
rural populations— face multiple simultaneous
disadvantages in accessing psychosocial support,
which may increase the risk of suicidal ideation in
the absence of effective support networks (Garza
& Abascal, 2025). Considering these structural
conditions is essential for developing predictive
models and preventive strategies that are culturally
relevant and tailored to the Latin American context.

Our initial hypothesis proposed that at least one
variable from each dimension —socio-demographic,
health, psychological, and social support— would
show explanatory power over suicidal ideation. The
results did not provide evidence to support the hy-
pothesis in its entirety, since variables from the social
support dimension were not statistically significant.
However, variables from the socio-demographic,
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health, and psychological dimensions did contribute
significantly to the model, suggesting that these
domains play a relevant role in explaining suicidal
ideation in the Chilean population.

The model obtained a low VIF coefficient,
indicating that it does not present multicollinea-
rity problems, meaning that the predictors are
independent from each other. However, the model
also showed a low coefficient in the Hosmer-Le-
meshow test, which indicates that the predicted
values from the model do not match the observed
ones. To explain this situation, two interpretations
can be assumed: the first is that the predictors are
weakly correlated with each other (good viF), but
have only a moderate weight in explaining the
dependent variable, that is, they do not provide
sufficient explanatory power. The second interpre-
tation is that the model has good discriminatory
power but poor calibration; it can separate cases
from non-cases well, but the predicted probability
values do not correspond to reality.

Despite an acceptable discriminative capa-
city (AUC = 0.73), the model showed very low
sensitivity (14%), meaning that it failed to identify
most true positive cases correctly. This imbalance,
together with a very high specificity (99%), su-
ggests that the model systematically classifies most
cases as negative. Possible explanations include
class imbalance in the dataset (if the proportion
of positive cases is very low in the sample, the
model may ‘learn’ to predict mostly negatives,
maximizing specificity but sacrificing sensitivity;
this may be attributable to the limited number
of cases with suicidal ideation in the analyzed
sample), an inadequately high decision threshold,
poor calibration (as confirmed by the significant
Hosmer-Lemeshow test), or limited explanatory
power of the predictors included in the model.

The low coefficient obtained in the Hos-
mer-Lemeshow test is attributable to the model
predicting probabilities that do not adequately
correspond to the observed outcomes. This par-
ticularly affects sensitivity, as positive cases do not
reach sufficiently high probabilities to surpass the
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decision threshold. The model can be considered
a contribution to the identification of variables
associated with suicidal ideation, thereby suppor-
ting the development of appropriate intervention
strategies; however, it presents limitations when
used as a basis for the development of screening
instruments for suicide prevention.

This study has several limitations. First, the
cross-sectional design prevents causal inferences.
Second, some known predictors of suicidal ideation
and potential confounders, as hopelessness and
perceived loneliness, were not included due to the
limitations of the dataset. Third, the model fit was
modest, reflecting the inherent complexity and
variability of suicidal ideation across populations.
Finally, residual confounding from unmeasured
variables cannot be ruled out.

This model has a significant potential impact
on public health by focusing on suicidal ideation
and enabling the identification of risk factors
and profiles of individuals at risk to prevent such
behaviour and develop an early warning system
of suicide. It is necessary to take into account
that most of our results have been contrasted
with evidence related to suicide in general, not
specifically to suicidal ideation, highlighting the
need to increase research on this topic.

Suicidal behaviour is complex, and the lack
of accurate predictors is one of the main reasons
why suicide is difficult to predict and prevent
(Diaz-Olivan et al., 2021). Future research needs to
develop comprehensive models that take into ac-
count the complexity of suicidal behaviour, which
involves intricate interactions between biological,
psychological, social, and environmental factors,
to design targeted interventions to prevent suicide
and promote mental health.
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Supplementary Material

VARIABLE ITEM CATEGORY REFERENT CATEGORY

Socio-Demographic ~ Sex Male Yes
Female No

Area of residencia Urban Yes

Rural No

Marital Status Married Yes

Cohabitating No

Separated No

Widowed No

Single No

Less than 8 years Yes

Educational level (years of formal education) ~ 8 to 12 years No

More than 12 years No

Occupation Employed Yes

Unemployed No

Student No

Retired No

Other occupation No

Psychological Stress perception Never felt stress Yes
Sometimes No

Several times No

Permanently No

Depression Yes Yes

No No

Anxiety Yes Yes

No No

Health Sleep problems None/little Yes
Moderate No

Severe No

Health perception Good Yes

Fair No

Poor No
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