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OBJECTIVES: To verify the association between suicidal behaviors (ideation, planning, and attempts) and
sedentary behaviors among adolescents from four Latin American and Caribbean countries.

METHODS: A cross-sectional epidemiological study was conducted in four countries in Latin America and the
Caribbean (Bahamas, Curacdo, El Salvador, and Guatemala). The sample comprised 6,813 adolescents aged
11-18 years, of which, 3,559 were females. The three suicidal behaviors considered were ideation, planning,
and attempts. Sedentary behavior was regarded as the time that adolescents spent sitting, excluding time at
school. Crude and adjusted logistic regression were used to estimate the odds ratio (OR) and 95% confidence
interval (Cl).

RESULTS: Suicidal ideation was present in 10.7% of males and 22.7% of females. Suicidal planning was present
in 8.6% of males and 16.3% of females. Suicidal attempt was present in 9.3% of males and 16.3% of females.
Sedentary behavior was present in 39.6% of males and 45.7% of females. It was identified that male adolescents
who reported spending >3 hours/day in sedentary behavior were more likely to have suicidal ideation
(OR: 1.42; 95% Cl: 1.13-1.80), whereas female adolescents who reported spending >3 hours/day in sedentary
behavior were more likely to have suicidal ideation (OR: 1.55; 95% Cl: 1.30-1.83), planning (OR: 1.54; 95%
Cl: 1.28-1.86), and attempts (OR: 1.31; 95% Cl: 1.09-1.57).

CONCLUSION: Adolescents of both sexes who reported spending >3 hours/day in sedentary behaviors were
more likely to have some suicidal behaviors than those who spent less time in sedentary behaviors.
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B INTRODUCTION 62,000 adolescents (10-19 years) in 2016 (2). In the Americas,

the deaths of 220,000 young people (10-24 years), are attri-

Suicide has been defined as a fatal self-injurious act with
some evidence of intention to die (1). However, prior to per-
forming this fatal act, the individual presents signs termed as
suicidal behaviors, which necessarily develop from suicidal
ideation, planning, and attempts (1). Suicide which is consi-
dered a public health problem, is the cause of approximately
800,000 people dying each year worldwide, representing one
suicide every 40 seconds, of which, 79% occur in low and
middle-income countries (2). Suicide rates have increased
globally over the past 45 years, and reached the figure of
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buted to suicide each year, of which 65,000 occur in Latin
America (2,3).

Adolescents” mental health can be determined by their
lifestyle habits (4). Systematic reviews have shown that un-
healthy behaviors (marijuana, tobacco, and alcohol use);
inappropriate eating habits (low fruit and vegetable intake,
and fast food consumption); insufficient physical activity;
and sedentary behaviors (>3 hours) are risk factors for
development of suicidal behaviors in adolescents (10-19 years)
(5,6). Sedentary behavior is associated with the risk of depres-
sive symptoms, psychological distress, and low self-esteem,
regardless of physical activity levels (5,8). Moreover, sedentary
individuals are more likely to have lower brain-derived
neurotrophic factor (BDNF) concentration—a biological mar-
ker for suicidal behaviors—which may influence neural
homeostasis, increased anxiety and aggression levels, and
self-injurious actions (9,10).

Previous studies that analyzed the relationship between
suicidal behaviors and sedentary lifestyle investigated the
relationship of only one of the suicidal behaviors with
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sedentary lifestyle, i.e., either ideation (4,11-12) or attempts
(8). Two studies analyzed the relationship between suicidal
ideation and attempts with adolescents” sedentary behavior
(13-14), but reported the three behaviors grouped under
the same score (15,16). However, this analytical approach
was not conducive to the understanding of each of the stages
of suicidal behavior that usually occur in the form of a
process, in which, suicide is first ideated, followed by the
formulation of a specific method of execution, and ending in
a potentially self-injurious act with the intention of ending
one’s own life (17,18).

Thus, the present study’s aim was to verify the association
between suicidal behaviors (ideation, planning, and attempts)
and sedentary behaviors in adolescents from four Latin
American and Caribbean countries. This information allowed
identifying correlates of suicidal behaviors that are changeable
in society.

B MATERIAL AND METHODS
Study Design

This descriptive cross-sectional study forms part of the
macro project developed at the Federal University of Santa
Catarina titled “Lifestyle of adolescents in Latin America and
the Caribbean: focus on physical activity determinants.”

Context

For the development of this study, secondary data from
the World Health Organization (WHO) (19) and Centers for
Disease Control and Prevention (20) were analyzed from four
Latin American and Caribbean countries: Bahamas, Curagao,
El Salvador, and Guatemala, which were chosen since they
had the most recent information on adolescent lifestyle
indicators when this study was planned (January 2019) (19).
In addition, only these four countries had finalized data based
on the modifications to the questionnaires applied in the Latin
American and Caribbean countries from 2013 onwards and
made the data available (19).

Bahamas—an island country and a member state of the
Caribbean community—had 401,060 high-income inhabitants
with a human development index (HDI) of 0.807 and life
expectancy of 76 years in 2017 (21). Curagdo—an island
country of the Lesser Antilles in the southern Caribbean Sea
and the Dutch Caribbean region—had 160,175 inhabitants
and was considered a high-income economy (using the proxy
means test in the absence of HDI information), had a life
expectancy of 78 years in 2017 (21). El Salvador—a Central
American country—with 6,377,853 inhabitants was consid-
ered to have a low-middle income, with its HDI of 0.674 and
life expectancy of 74 years in 2017 (21). Guatemala—a Central
American country—with 16,913,503 inhabitants was consid-
ered to have a low-middle income, with its HDI of 0.650 and
life expectancy of 74 years in 2017 (21).

Population and Sample

The study population comprised students aged 11-18 years
from each of these countries. Each country carried out a
sampling process which considered two stages. In the first
stage schools were selected, with a probability proportional
to the size (number of students in the target age group).
In the second stage, the classes were selected, so that the
students in each selected class could be invited to participate
in the research. The sampling process for all the surveyed
countries followed the same sample selection pattern (19,20).
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Sample size calculation was performed to estimate unknown
prevalence (50%), with a 95% confidence interval (CI), an
approximate sampling error of three percentage points, and a
design effect of 2.0. In general, a sample of 1,770 students
was estimated in each country. However, each country could
estimate sampling taking into account the regions, districts,
and/or states within their country, and calculate the sample
considering these aspects, provided that, the minimum
number (n=1,770) was respected. For this reason, depending
on each country, the planned sample was different. Further
details on sampling in each country considering regions,
districts, and/or states can be found in the WHO publica-
tions (19). Given these parameters, a sample of 12,610 adoles-
cents was estimated [Bahamas (n=1,770); Curagao (n=3,330);
El Salvador (n=2,176); and Guatemala (n=5,334)]. Due to the
response rates in the respective countries [Bahamas (78%);
Curagdo (83%); El Salvador (88%); Guatemala (82%)], the
total sample was 10,411 students [Bahamas (n=1,357);
Curagdo (n=2,765); El Salvador (n=1,915); and Guatemala
(n=4,374)].

The inclusion criteria were: adolescents aged 11-18 years.
Adolescents who refused to participate in the study and
those who did not return the informed consent form signed
by their parents/guardians were considered as refusals. Only
adolescents who answered all the variables investigated in
this study were considered in the analysis.

Data collection

In all the countries, students completed an answer sheet
that corresponded to the applied questionnaire. The answer
sheet was directly read by the computer, which reduced the
chance of tabulation errors (19,20). Data collection in each
country took place under the coordination of the Ministry
of Health and/or the Ministry of Education, so that these
agencies selected data collection teams and conducted
standardized training of the instrument based on WHO's
workshops and recommendations (19). Data collection in the
Bahamas and El Salvador took place in 2013, whereas in
Curagdo and Guatemala it took place in 2015. Data collection
took approximately two months (19-20).

Outcome variables

Each of the three suicidal behaviors considered: ideation,
planning, and attempts, were self-reported through the
following three questions selected from the Global School-
based Student Health Survey (GSHS) questionnaire (19,20):
1) Suicidal ideation: “During the past 12 months, have you
seriously considered attempting suicide?” 2) Suicidal plan-
ning: “During the past 12 months, have you made a plan
about how you would attempt suicide?” and 3) Suicidal
attempts: “During the past 12 months, how many times have
you actually attempted suicide?” While the answer options for
1) and 2) were “yes” or “no,” the options for 3) were: “never,”
“once,” “2-3 times,” “4-5 times,” or “>6 times.” The results
were categorized as: “no” (no suicide attempt) when the ado-
lescents chose the option “never,” or “yes” (presence of suicidal
attempts) when the other options were selected.

According to the penal codes of each of the countries
analyzed in the present study, attempting suicide was
considered a crime in the Bahamas where the person was
subject to imprisonment, whereas in the other countries,
suicide attempts were not considered a crime (22).
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Exposure variable

Sedentary behavior was assessed using a single question
from the GSHS questionnaire (19-20): “How much time do
you spend during a typical/usual day sitting and watching
television, playing computer games, talking to friends, or in
other activities such as reading or chatting?” The answer
options were: <1 hour/day,” ““1-2 hours/day,” “3-4 hours/
day,” “5-6 hours/day,” “7-8 hours/ day,” or “>8 hours/
day.” In this question, the adolescents were instructed not to
consider time spent sitting at school or doing their school
homework at home. The results were categorized according
to the number of hours in the sitting position: Adolescents
with <3 hours were considered as not exhibiting sedentary
risk behaviors (grouped response: “ <1 hour/day” and ““1-2
hours/day”), or other grouped response options: >3 hours
corresponding to sedentary risk behaviors). This cutoff was
chosen because other studies had previously used it, which
would facilitate comparisons (8,12-15,23).

Covariates

The covariates were age, food insecurity, eating habits,
physical activity, bullying, presence of friends, and body
mass index (BMI). These variables were chosen because they
had been considered as confounding variables in previous
studies on both sedentary and suicidal behaviors (8,23).

Age was continuously collected. Food insecurity was used
as a proxy for income, as in a previous GSHS study (8),
through the question: “In the last 30 days, how often have
you starved because there was not enough food in your
home?" The answer options were classified as: “never,”
“rarely or sometimes,” and “most of the time and always.”

Eating habits were assessed through three questions. The
first question was on the intake of fast foods, to which, the
answers were categorized as “no consumption” and “con-
sumption.” The second and third questions were on the
consumption of fruits and vegetables, respectively, and the
answers to both these questions were summed to generate
a variable that corresponded to the adequacy of fruit and
vegetable intake considering “adequate” (5 or more servings
per day of fruits and vegetables) and “inadequate” (other
options), according to nutritional recommendations (24).

Physical activity was investigated through the question,
“During the past 7 days, on how many days did you engage
in physical activity for a total of at least 60 minutes/day?”
The answer options were categorized as: “physically active”
(7 days/week) and “insufficiently physically active” (< 7
days/week), according to the guidelines of physical activity
for adolescents (25).

Variable presence of friends was assessed by asking, “How
many friends do you have?” The answer options were: “0,”
“1,” “2,” or “3 or more.” Answers were categorized as “no”
(“0”) and “yes” (other options). Student bullying was inves-
tigated by asking, “During the past 30 days, how many days
have you been bullied?” The response options were: “No
day,” “<1 or 2 days,” “3-5 days,” “6-9 days,” “10-19 days,”
“20-29 days,” or “30 days.” The answers were categorized as
“no” (No day) and “yes” (other options).

BMI was calculated as [BMI=body mass (kg)/ height2 (cm)]
using the self-reported questions about body mass and
height. BMI Z-scores were calculated and the adolescents
were classified using cutoff points of > +1 and < +1 stan-
dard deviations as “overweight/obesity,” and “eutrophic,”
respectively (26).
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Statistical analysis

Initially, descriptive analysis was performed through
frequency distribution. Binary, crude, and adjusted logistic
regression analysis were used to assess associations between
outcomes (suicidal behaviors) and exposure to sedentary
behavior among adolescents, estimating odds ratio (OR)
and 95% CI. Each outcome was separately analyzed. In the
adjusted model, all covariates were inserted. For each
country, sample weight was calculated and considered in
the analysis. Analyses were stratified by sex (male and female)
and performed using the Statistical Package for Social Sciences
software (IBM SPSS Statistics, Chicago, USA), version 22.0,
at 5% significance level.

Ethical aspects

In all the participating countries, the local Ethics Commit-
tee approved the research procedures. In addition, the schools
authorized the research and all the participants agreed to
participate in the survey. Furthermore, the students’ parents/
guardians were informed, and their signatures were obtained
on the Consent Forms (19,20).

B RESULTS

Of the 10,411 students whose data were collected in the
macro project, the 6,813 who fulfilled the necessary vari-
ables for the research participated in this study. The sample
comprised: 3,254 (47.8%) males—45.8% were from Guate-
mala, 27.2% were 14 years-old, and 63.4% had no food
insecurity—and 3,559 (52.2%) females—44.5% were from
Guatemala, 28.0% were 14 years-old, and 64.7% had no food
insecurity. Further information on both sexes is shown in
Table 1.

In male adolescents, suicidal ideation was present in 10.7%
of the sample (12.5% Bahamas, 4.9% Curagdo, 8.6% El
Salvador, and 13.4% Guatemala), while suicidal planning
was present in 8.6% (11.8% Bahamas, 4.1% Curagao, 7.5% El
Salvador, and 10.0% Guatemala), and suicidal attempts in
9.3% (9.0% Bahamas, 5.6% Curagéo, 7.1% El Salvador, and
11.7% Guatemala) during the past 12 months. Among
females, suicidal ideation was present in 22.7% of the sample
(22.0% Bahamas, 13.5% Curagéo, 20.3% El Salvador, and
23.7% Guatemala), suicidal planning in 16.3% (18.0% Baha-
mas, 9.6% Curagao, 16.1% El Salvador, and 19.0% Guatemala),
and suicidal attempts in 16.3% (14.5% Bahamas, 11.0%
Curagdo, 17.9% El Salvador, and 18.7% Guatemala) during
the past 12 months (Figure 1).

Sedentary behavior was present in 39.6% of male ado-
lescents (50.4% Bahamas, 63.9% Curagéao, 35.7% El Salvador,
and 30.1% Guatemala) and 45.7% of female adolescents
(59.6% Bahamas, 64.1% Curagao, 38.8% El Salvador, and
35.5% Guatemala) (Figure 2).

It was identified in both the crude analysis (OR: 1.44; 95%
CI: 1.15-1.80) and adjusted analysis (OR: 1.42; 95% CI: 1.13-
1.80) that male adolescents who reported >3 hours/day
in sedentary behavior were more likely to have suicidal
ideation as compared to male adolescents, who spent a
shorter time in sedentary behavior. Similarly when stratified
by country, both the crude and adjusted analyses, showed
that only male adolescents from the Bahamas and Guatemala
who reported >3 hours/day in sedentary behavior were
more likely to have suicidal ideation compared to male
adolescents who spent a shorter time in sedentary behavior
(Table 2).
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Figure 1 - Sample distribution according to suicidal behaviors (ideation, planning, and attempts).

In the crude analysis, female adolescents who reported >3
hours/day in sedentary behavior were more likely to have
suicidal ideation (OR: 1.59; 95% CI: 1.35-1.87), planning (OR:
1.60; 95% CI: 1.34-1.91), and attempts (OR: 1.32; 95% CI: 1.11-
1.58), when compared to adolescents who spent less than 3
hours/day in sedentary behavior. In the adjusted analysis,
adolescents who reported >3 hours/day in sedentary
behavior were more likely to have suicidal ideation (OR:
1.55; 95% CI: 1.30-1.83), planning (OR: 1.54; 95% CI: 1.28-
1.86), and attempts (OR: 1.31; 95% CI: 1.09-1.57), when
compared to adolescents who spent <3 hours/day in
sedentary behavior. Both in the crude and adjusted analysis
stratified by country, it was identified that female adolescents
from the Bahamas, El Salvador, and Guatemala, who
reported spending >3 hours/day in sedentary behavior
were more likely to have suicidal ideation, planning, and
attempts as compared to female adolescents who spent a
shorter time in sedentary behaviors (Table 3).

B DISCUSSION

A study suggests that one third of adolescents with
suicidal ideation will attempt suicide within a year (18).
Thus, suicidal behaviors are considered risk factors for
suicide. In the present study, among female adolescents
suicidal ideation was present in 22.7% of the sample, while
suicidal planning and attempts were each present in 16.3%,
during the past 12 months. In studies conducted in the

United States and Southeast Asian countries, female suicidal
ideation ranged from 15.1%-23.4% (12-13,23), suicidal plan-
ning was 19.4%, and suicidal attempts were between 9.1%
and 11.6% during the past 12 months (13,23). In a study
conducted in 18 sub-Saharan African countries the median
estimate of 12-month prevalence of self-harm was 16.9% in
adolescents and adults (aged 10-25 years) (27). Among
males, the presence of suicidal ideation, planning, and
attempts were 10.7%, 8.6%, and 9.3%, respectively, during
the past 12 months. Previous studies reported that during the
past 12 months, the prevalence of suicidal ideation ranged
from 9.3%-12.2% (13,23), while it was 9.8% (23) and 5.5%, for
suicidal planning and attempts, respectively, (23) among
male adolescents in the United States. Of the countries
analyzed, Guatemala had the highest prevalence of suicidal
behaviors in both sexes during the past 12 months, thus,
corroborating estimates that 79% of suicides occur in low
and middle-income countries (2).

In the present study, when considering a typical or usual
day, 39.6% and 45.7% of male and female adolescents,
respectively, reported >3 hours/day of sedentary behavior.
These results were higher than those reported in studies
conducted in the United States and Southeast Asian
countries, where the prevalence ranged from 3.6%-12.8%
for females and from 8.5%-13.3% for males (12,23). The
prevalence of sedentary behavior in the present study was
also higher than that reported in a systematic review that
analyzed 43 countries from all regions of the world (28).



Suicidal and sedentary behaviors
da Silva AF et al.

CLINICS 2020;75:€2015

Male
e Bahamas
. 80- B Curagdo
i\t E3 El Salvador
2 60- o] E3 Guatemala
% . ﬁ Total sample
» parard
20 _—
_—
0 ] 1
Female
100
=] Bahamas
. 80- E3 Curacdo
S E3 El Salvador
2 E=l Guatemala
§ Total sample
L
[
-»

Figure 2 - Sample distribution according to sedentary behavior.

A systematic review showed that 57% of adolescents of both
sexes indulged in sedentary behavior after school, 26% of
which was intended for television viewing and screen-based
activities, and 54% for non-screen-based sedentary beha-
viors—motorized transport, homework, meals, and conver-
sations with friends—which resulted in some of these
behaviors occurring simultaneously (29). Male and female
adolescents from high-income countries (Curagdo and
Bahamas) showed almost twice the sedentary behavior as
compared to those from low and middle-income countries
(El Salvador and Guatemala), as reported in a study that
analyzed 43 countries and found that middle and high-
income countries generally had a higher prevalence of seden-
tary behaviors than low and middle-income countries (28).

In the present study it was found that female adolescents
who reported having spent >3 hours/day in sedentary
behavior were more likely to have suicidal ideation,
planning, and attempts when compared to those who spent
<3 hours/day in sedentary behavior. Similar results were
found in a study conducted in 52 low and middle-income
countries in which adolescents were 41%, 40%, and 25%
more likely of having suicidal ideation, planning, and
attempts, respectively, during the past 12 months, when
compared to adolescents who reported <3 hours/day of
sedentary behavior (30). Corroborating the present study, a
survey conducted in the United States found that adolescents
who spent >3 hours/day playing video games, or used
computers for playing games were more likely to have
suicidal ideation and planning. Moreover, the likelihood of
having suicidal ideation increased for adolescents who had
also watched television during the past 12 months (23).

Studies have also shown that >3 hours/day of sedentary
behavior was associated with a higher risk of suicidal
attempts, regardless of gender (14,28). This association may
reflect behavioral manifestations of internal depressive
symptoms (e.g., stress and depression) (4), and content
accessed on the internet and social media could contribute to
different experiences related to suicide risk (23,31).

The association that this study found between sedentary
and suicidal behaviors in females was independent of
confounding factors (age, food insecurity, fruit and vegetable
intake, fast food consumption, physical activity, adolescent
bullying, presence of friends, and body mass index). A
previous study (5) had already summarized that factors such
as participation in physical activity increase the risk of
depressive symptoms, psychological distress, and low self-
esteem (5). However, this meta-analysis suggests that
reducing time spent in sedentary behavior and increasing
the duration of physical activity may protect the mental
health of adolescents by decreasing depression, and increas-
ing happiness and life satisfaction (32). A recent study with
adolescents from 52 low and middle-income countries
reported that spending increased time in sedentary behavior
was considered a higher risk behavior than being insuffi-
ciently active (30). In addition, media usage was found to
be related to events such as bullying and suicide risk in
adolescents of both sexes (23). Finally, there is a consensus
that low energy expenditure (<1.5 metabolic equivalents
[METs]) over time in sedentary positions and behaviors can
harm adolescents” physical and mental health (7).

This study’s results relating to males were similar to a survey
conducted in 2015 in the United States, in which, spending
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Table 2 - Logistic regression analysis between sedentarism and suicidal behaviors (ideation, planning, and attempts) in male
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Crude analysis

Adjusted analysis*

Variables n (%) OR (IC 95%) P OR (IC 95%) P
Ideation
Total sample
Sedentarism 0.0015 0.0030
<3 hours 182 (52.4) 100 100
>3 hours 165 (47.6) 1.44 (1.15-1.80) 1.42 (1.13-1.80)
Bahamas
Sedentarism 0.0224 0.0097
<3 hours 18 (34.6) 100 100
>3 hours 34 (65.4) 2.03 (1.11-3.72) 2.37 (1.23-4.57)
Curacao
Sedentarism 0.0743 0.0999
<3 hours 05 (19.2) 100 100
>3 hours 21 (80.8) 2.47 (0.91-6.65) 2.38 (0.85-6.70)
El Salvador
Sedentarism 0.1930 0.3677
<3 hours 40 (57.1) 100 100
>3 hours 30 (42.9) 1.39 (0.85-2.29) 1.27 (0.75-2.14)
Guatemala
Sedentarism 0.0009 0.004
<3 hours 119 (59.8) 100 100
>3 hours 80 (40.2) 1.68 (1.23-2.29) 1.61 (1.17-2.23)
Planning
Total sample
Sedentarism 0.0629 0.1201
<3 hours 155 (55.2) 100 100
>3 hours 126 (44.8) 1.26 (0.99-1.62) 1.22 (0.95-1.58)
Bahamas
Sedentarism 0.3134 0.1765
<3 hours 21 (42.9) 100 100
>3 hours 28 (57.1) 1.36 (0.75-2.49) 1.54 (0.82-2.88)
Curacao
Sedentarism 0.6351 0.7108
<3 hours 09 (40.9) 100 100
>3 hours 13 (59.1) 0.81 (0.34-1.93) 0.84 (0.34-2.09)
El Salvador
Sedentarism 0.0861 0.2071
<3 hours 33 (54.1) 100 100
>3 hours 28 (45.9) 1.58 (0.94-2.68) 1.42 (0.82-2.46)
Guatemala
Sedentarism 0.0234 0.1148
<3 hours 92 (61.7) 100 100
>3 hours 57 (38.3) 1.50 (1.06-2.13) 1.34 (0.93-1.93)
Attempts
Total sample
Sedentarism
<3 hours 170 (55.9) 100 0.0972 100 0.1529
>3 hours 134 (44.1) 1.22 (0.96-1.55) 1.20 (0.93-1.53)
Bahamas
Sedentarism 0.2721 0.1405
<3 hours 17 (41.5) 100 100
>3 hours 24 (58.5) 1.44 (0.75-2.77) 1.69 (0.84-3.42)
Curagao
Sedentarism 0.4004 0.7325
<3 hours 13 (43.3) 100 100
>3 hours 17 (56.7) 0.73 (0.34-1.53) 0.87 (0.40-1.90)
El Salvador
Sedentarism 0.2242 0.3954
<3 hours 33 (56.9) 100 100
>3 hours 25 (43.1) 1.40 (0.81-2.40) 1.28 (0.72-2.26)
Guatemala
Sedentarism 0.0078 0.0584
<3 hours 107 (61.1) 100 100
>3 hours 68 (38.9) 1.56 (1.12-2.16) 1.39 (0.99-1.96)

OR: Odds ratio; 95% Cl: 95% Confidence Interval; *Adjusted for covariates age, food insecurity, fruit and vegetable intake, fast food intake, physical
activity, bullying, presence of friends, and body mass index.
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Table 3 - Logistic regression analysis between sedentarism and suicidal behaviors (ideation, planning, and attempts) in female
adolescents from Latin American and Caribbean countries - Bahamas, Curagao, El Salvador and Guatemala.

Crude analysis

Adjusted analysis*

Variables n (%) OR (IC 95%) P OR (IC 95%) P
Ideation
Total sample
Sedentarism <0.0001 <0.0001
<3 hours 332 (45.2) 100 100
>3 hours 403 (54.8) 1.59 (1.35-1.87) 1.55 (1.30-1.83)
Bahamas
Sedentarism 0.0006 0.0009
<3 hours 31 (26.5) 100 100
>3 hours 86 (73.5) 2.21 (1.40-3.48) 2.21 (1.38-3.55)
Curagao
Sedentarism 0.2767 0.4247
<3 hours 31 (31.0) 100 100
>3 hours 69 (69.0) 1.29 (0.82-2.02) 1.22 (0.75-2.00)
El Salvador
Sedentarism <0.0001 <0.0001
<3 hours 65 (45.5) 100 100
>3 hours 78 (54.5) 2.25 (1.55-3.26) 2.17 (1.47-3.21)
Guatemala
Sedentarism <0.0001 <0.0001
<3 hours 205 (54.7) 100 100
>3 hours 170 (45.3) 1.73 (1.37-2.19) 1.64 (1.28-2.10)
Planning
Total sample
Sedentarism
<3 hours 259 (44.6) 100 <0.0001 100 <0.0001
>3 hours 322 (55.4) 1.60 (1.34-1.91) 1.54 (1.28-1.86)
Bahamas
Sedentarism 0.0018 0.0026
<3 hours 25 (26.0) 100 100
>3 hours 71 (74.0) 2.19 (1.34-3.59) 2.19 (1.32-3.66)
Curagao
Sedentarism 22 (31.0) 0.3687 0.6649
<3 hours 49 (69.0) 100 100
>3 hours 1.27 (0.75-2.16) 1.13 (0.65-1.96)
El Salvador
Sedentarism 0.0016 0.0048
<3 hours 54 (47.8) 100 100
>3 hours 59 (52.2) 1.92 (1.28-2.88) 1.84 (1.21-2.82)
Guatemala
Sedentarism <0.0001 <0.0001
<3 hours 158 (52.5) 100 100
>3 hours 143 (47.5) 1.87 (1.45-2.41) 1.77 (1.36-2.31)
Attempts
Total sample
Sedentarism
<3 hours 281 (48.4) 100 0.0019 100 0.0045
>3 hours 299 (51.6) 1.32 (1.11-1.58) 1.31 (1.09-1.57)
Bahamas
Sedentarism 0.0060 0.0050
<3 hours 20 (26.0) 100 100
>3 hours 57 (74.0) 2.14 (1.24-3.68) 2.25 (1.28-3.97)
Curagao
Sedentarism 0.7973 0.9890
<3 hours 28 (34.6) 100 100
>3 hours 53 (65.4) 1.07 (0.66-1.73) 100 (0.60-1.65)
El Salvador
Sedentarism 0.0001 0.0004
<3 hours 58 (46.0) 100 100
>3 hours 68 (54.0) 2.13 (1.44-3.14) 2.07 (1.38-3.11)
Guatemala
Sedentarism 0.0309 0.0743
<3 hours 175 (59.1) 100 100
>3 hours 121 (40.9) 1.33 (1.03-1.72) 1.28 (0.98-1.67)

OR: Odds ratio; 95% Cl: 95% Confidence Interval; *Adjusted for covariates age, food insecurity, fruit and vegetable intake, fast food intake, physical
activity, bullying, presence of friends, and body mass index.
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>3 hours/day playing video games or using the computer
for playing games was associated with a higher likelihood of
suicidal ideation during the past 12 months (23). However,
the present study found no association between sedentary
risk behavior, and suicide planning and attempts for males.
A study by Rostad et al. (23) conducted in the United States
identified a higher likelihood of suicidal planning among
male adolescents who reported using video games or
computers for >3 hours, and a lower likelihood of suicidal
attempts among male adolescents who reported watching
television for >3 hours/day, which indicates different direc-
tions of the association of sedentary behavior with suicidal
behaviors. In a recent study conducted by Uddin et al. (30)
with adolescents from 52 low and middle-income countries,
spending >3 hours/day in sedentary behaviors was asso-
ciated with a 45% likelihood of presenting suicidal ideation
and a likelihood of 29% each in planning and attempting
suicide when compared to adolescents who reported <3
hours/day of sedentary behavior during the past 12 months.
Males” ways of dealing with suicidal behaviors are distinct
from that of females. While females generally contemplate
about the different stages of suicidal behavior; males may act
impulsively in times of crisis, triggered by difficulties in
coping with a momentary stressful situation without prior
suicidal behaviors (18). This may explain why the present
study found no association between suicidal planning and
attempts with sedentary behavior in males.

When the analyses were stratified by country, it was found
that female adolescents from Guatemala, the Bahamas, and
El Salvador who spent >3 hours/day in sedentary behavior
had greater odds of suicidal ideation and planning than
those who spent less time in sedentary behavior. In relation
to suicide attempts, they were more common among females
from the Bahamas and El Salvador. For males, an association
was observed between longer sedentary behavior (>3
hours/day) and suicidal ideation in Guatemala and the
Bahamas. To understand these differences between countries,
it is necessary to discern the psychopathological, cultural,
religious, and philosophical dimensions of self-injurious acts,
which may differ according to each country (33). For exam-
ple, 79% of global suicides occur in low and middle-income
countries (2), as is the case in Guatemala and El Salvador.
The present study also found associations between sedentary
behavior (>3 hours/day) and some suicidal behaviors in the
Bahamas, considered a high-income country which considers
suicide a crime and whose penal code prescribes imprison-
ment for people who attempt suicide (23). This indicates that
suicidal behavior is not prevented, even if it is considered
a crime in a certain country (22). Suicidal behaviors are a
consequence of the social and economic context and to
adjudge it as a crime is to prevent public health actions and
measures to raise social awareness about certain behaviors
(22,23). In this sense, suicidal behaviors are a public health
problem and need to be perceived as such, so that indivi-
duals can prevent and/or treat these behaviors appropri-
ately. The present study adds information to the literature on
sedentary behavior—a factor related to suicidal behaviors—
that can be avoided with health promotion actions, regard-
less of the income of different countries.

This study’s strengths include the analysis of different
suicidal behaviors (ideation, planning, and attempts) in a few
studies (30,31). Another strength is its sample size and scope,
which represents four countries in Latin America and the
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Caribbean. However, it has limitations such as its cross-
sectional design that does not allow establishing a cause and
effect relationship, its estimation of sedentary behavior using
subjective measures (questionnaire) that may have been
affected by memory bias, and the impossibility of testing the
cutoff point of <2 hours for sedentary behavior because
the questionnaire had no intermediate alternative. Another
limitation was that it did not analyze sedentary behavior
activities separately.

It was concluded through an analysis of the last 12 months
that adolescents of both sexes who reported >3 hours/day
of sedentary behavior were more likely to have suicidal
ideation compared to those who spent less time in sedentary
behavior. Suicidal behaviors, such as planning and attempts
were associated with >3 hours of sedentary behavior in
female adolescents, regardless of confounding factors.

Bl AUTHOR CONTRIBUTIONS

da Silva AF and Junior CA participated in the study’s conception, design,
analysis, and writing of the manuscript. Hinning PF and de Lima LR were
responsible for providing design and technical analysis support. Silva DA
was responsible for the study’s conception, data curation, project
administration, and writing of the manuscript. All authors contributed to
revising the different versions of the manuscript for important intellectual
content based on their expertise and background, and approved the final
manuscript.

B REFERENCES

1. Turecki G, Brent DA. Suicide and suicidal behaviour. The Lancet. 2016;
387(10024):1227-39. https:/ /doi.org/10.1016/S0140-6736(15)00234-2

2. World Health Organization. Suicide in the world: global health estimates.
World Health Organization; 2019.

3. Quinlan-Davidson M, Sanhueza A, Espinosa I, Escamilla-Cejudo JA,
Maddaleno M. Suicide among young people in the Americas. ] Adolesc.
Health. 2014;54(3):262-8. https://doi.org/10.1016/j.jadohealth.2013.07.
012

4. Fang L, Zhang VF, Poon HLM, Fung WLA, Katakia D. Lifestyle practices,
psychological well-being, and substance use among Chinese-Canadian
youth. J Ethn Cult Divers Soc Work. 2014;23(3-4):207-22. https://doi.org/
10.1080/15313204.2014.932732

5. Hoare E, Milton K, Foster C, Allender S. The associations between
sedentary behaviour and mental health among adolescents: a systematic
review. Int J Behav Nutr Phys Act. 2016;13(1):108. https://doi.org/
10.1186/512966-016-0432-4

6. Biddle SJ, Asare M. Physical activity and mental health in children and
adolescents: a review of reviews. Br J Sports Med. 2011;45(11):886-95.
https:/ /doi.org/10.1136/bjsports-2011-090185

7. Tremblay MS, Aubert S, Barnes JD, Saunders TJ, Carson V, Latimer-
Cheung AE, et al. Sedentary Behavior Research Network (SBRN) - Ter-
minology Consensus Project process and outcome. Int ] Behav Nutr Phys
Act. 2017;14(1):75. https:/ /doi.org/10.1186/512966-017-0525-8

8. Vancampfort D, Hallgren M, Firth ], Rosenbaum S, Schuch FB, Mugisha J,
et al. Physical activity and suicidal ideation: A systematic review and
meta-analysis. ] Affect Disord. 2018;225:438-8. https://doi.org/10.
1016/j.jad.2017.08.070

9. Keller S, Sarchiapone M, Zarrilli F, Videtic A, Ferraro A, Carli V, et al.
Increased BDNF promoter methylation in the Wernicke area of suicide
subjects. Arch Gen Psychiatry. 2010;67(3):258-67. https://doi.org/10.
1001/archgenpsychiatry.2010.9

10. Nofuji Y, Suwa M, Sasaki H, Ichimiya A, Nishichi R, Kumagai S. Different
circulating brain-derived neurotrophic factor responses to acute exercise
between physically active and sedentary subjects. ] Sports Sci Med.
2012;11(1):83-8.

11. Mérelle SYM, Kleiboer A, Schotanus M, Cluitmans TLM, Waardenburg
CM, Kramer D, et al. Which health-related problems are associated with
problematic video-gaming or social media use in adolescents? A large-
scale cross-sectional study. Clin Neuropsychiatry. 2017;14(1):11-9.

12. Peltzer K, Pengpid S. Suicidal ideation and associated factors among
students aged 13-15 years in Association of Southeast Asian Nations
(ASEAN) member states, 2007-2013. Int J Psychiatry Clin Pract. 2017;
21(3):201-8. https:/ /doi.org/10.1080/13651501.2017.1301486

13. Eaton DK, Foti K, Brener ND, Crosby AE, Flores G, Kann L. Associations
between risk behaviors and suicidal ideation and suicide attempts:


https://doi.org/10.1016/S0140-6736(15)00234-2
https://doi.org/10.1016/j.jadohealth.2013.07.012
https://doi.org/10.1016/j.jadohealth.2013.07.012
https://doi.org/10.1080/15313204.2014.932732
https://doi.org/10.1080/15313204.2014.932732
https://doi.org/10.1186/s12966-016-0432-4
https://doi.org/10.1186/s12966-016-0432-4
https://doi.org/10.1136/bjsports-2011-090185
https://doi.org/10.1186/s12966-017-0525-8
https://doi.org/10.1016/j.jad.2017.08.070
https://doi.org/10.1016/j.jad.2017.08.070
https://doi.org/10.1001/archgenpsychiatry.2010.9
https://doi.org/10.1001/archgenpsychiatry.2010.9
https://doi.org/10.1080/13651501.2017.1301486

Suicidal and sedentary behaviors

da Silva AF et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

do racial/ethnic variations in associations account for increased risk of
suicidal behaviors among Hispanic/Latina 9th-to 12th-grade female
students? Arch Suicide Res. 2011;15(2):113-26. https://doi.org/10.1080/
13811118.2011.565268

Price JH, Khubchandani J. Latina adolescents health risk behaviors and
suicidal ideation and suicide attempts: Results from the National Youth
Risk Behavior Survey 2001-2013. ] Immigr Minor Health. 2017;19(3):533-
42. https:/ /doi.org/10.1007 /s10903-016-0445-8

Lowry R, Crosby AE, Brener ND, Kann L. Suicidal thoughts and attempts
among U.S. High school students: trends and associated health-risk
behaviors, 1991-2011. J Adolesc Health. 2014;54(1):100-8. https:/ /doi.org/
10.1016/j.jadohealth.2013.07.024

Twenge JM, Joiner TE, Rogers ML, Martin GN. Increases in depressive
symptoms, suicide-related outcomes, and suicide rates among U.S. ado-
lescents after 2010 and links to increased new media screen time. Clin
Psychol Sci. 2018;6(1):3-17. https:/ /doi.org/10.1177/2167702617723376
Nock MK, Borges G, Bromet EJ, Cha CB, Kessler RC, Lee S. Suicide and
suicidal behavior. Epidemiol Rev. 2008(1);30:133-54.

Nock MK, Green JG, Hwang I, McLaughlin KA, Sampson NA, Zaslavsky
AM, et al. Prevalence, correlates, and treatment of lifetime suicidal
behavior among adolescents: results from the National Comorbidity
Survey Replication Adolescent Supplement. JAMA Psychiatry. 2013;
70(3):300-10. https:/ /doi.org/10.1001/2013 jamapsychiatry.55

World Health Organization [Internet homepage]. Global school-based
student health survey (GSHS). World Health Organization; 2019 [accessed
in May 03 2019]. Available in: https://www.who.int/ncds/surveillance/
gshs/en/

Centers for Disease Control and Prevention [Internet homepage]. Global
school-based student health survey (GSHS). Washington: Centers for
Disease Control and Prevention; 2019 [accessed in May 03, 2019]. Avail-
able in: https:/ /www.cdc.gov/gshs/index.htm.

The World Bank [Internet homepage]. Countries and Economies; 2020 [acces-
sed in May 09, 2020]. Available in: https://data.worldbank.org/country.
Mishara BL, Weisstub DN. The legal status of suicide: A global review. Int J
Law Psychiatry. 2016;44:54-74. https:/ /doi.org/10.1016/j.ijlp.2015.08.032
Rostad WL, Basile KC, Clayton HB. Association among television and
computer/video game use, victimization, and suicide risk among US high
school students. J Interpers Violence. 2018:886260518760020. https:/ /doi.
org/10.1177/0886260518760020

10

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

CLINICS 2020;75:€2015

Wu S, Fisher-Hoch SP, Reininger BM, McCormick JB. Association between
fruit and vegetable intake and symptoms of mental health conditions in
Mexican Americans. Health Psychol. 2018;37(11):1059-66. https://doi.
org/10.1037 /hea0000646

World Health Organization. Global recommendations on physical activity
for health. World Health Organization; 2010.

de Onis M, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann ]J.
Development of a WHO growth reference for school-aged children and
adolescents. Bull World Health Organ. 2007;85(9):660-7. https://doi.org/
10.2471/BLT.07.043497

Quarshie EN, Waterman MG, House AQO. Self-harm with suicidal and
non-suicidal intent in young people in sub-Saharan Africa: a systematic
review. BMC psychiatry. 2020;20(1):234. https:/ /doi.org/10.1186/s12888-
020-02587-z

Vancampfort D, Stubbs B, Mugisha J, Firth J, Van Damme T, Smith L,
Koyanagi A. Leisure-time sedentary behavior and suicide attempt among
126,392 adolescents in 43 countries. J Affect Disord. 2019;250:346-53.
https:/ /doi.org/10.1016/jjad.2019.03.053

Arundell L, Fletcher E, Salmon ], Veitch J, Hinkley T. A systematic review
of the prevalence of sedentary behavior during the after-school period
among children aged 5-18 years. Int ] Behav Nutr Phys Act. 2016;(1)13:93.
https://doi.org/10.1186/512966-016-0419-1

Uddin R, Burton NW, Maple M, Khan SR, Tremblay MS, Khan A. Low
physical activity and high sedentary behaviour are associated with ado-
lescents’ suicidal vulnerability: evidence from 52 low-and middle-income
countries. Acta Paediatr. 2020;109(6):1252-59. https://doi.org/10.1111/
apa.15079

Hawton K, Hill NTM, Gould M, John A, Lascelles K, Robinson J. Clus-
tering of suicides in children and adolescents. Lancet Child Adolesc
Health. 2020;4(1):58-67. https:/ /doi.org/10.1016/52352-4642(19)30335-9
Rodriguez-Ayllon M, Cadenas-Sanchez C, Estévez-Lépez F, Munoz NE,
Mora-Gonzalez J, Migueles JH, et al. Role of physical activity and
sedentary behavior in the mental health of preschoolers, children and
adolescents: a systematic review and meta-analysis. Sports Med. 2019;
49(9):1383-410. https:/ /doi.org/10.1007 /s40279-019-01099-5

Grandclerc S, De Labrouhe D, Spodenkiewicz M, Lachal J, Moro MR.
Relations between nonsuicidal self-injury and suicidal behavior in ado-
lescence: a systematic review. Plos One. 2016;11(4):e0153760. https:/ /doi.
org/10.1371/journal.pone.0153760


https://doi.org/10.1080/13811118.2011.565268
https://doi.org/10.1080/13811118.2011.565268
https://doi.org/10.1007/s10903-016-0445-8
https://doi.org/10.1016/j.jadohealth.2013.07.024
https://doi.org/10.1016/j.jadohealth.2013.07.024
https://doi.org/10.1177/2167702617723376
https://doi.org/10.1001/2013.jamapsychiatry.55
https://www.who.int/ncds/surveillance/gshs/en/
https://www.who.int/ncds/surveillance/gshs/en/
https://www.cdc.gov/gshs/index.htm
https://data.worldbank.org/country
https://doi.org/10.1016/j.ijlp.2015.08.032
https://doi.org/10.1177/0886260518760020
https://doi.org/10.1177/0886260518760020
https://doi.org/10.1037/hea0000646
https://doi.org/10.1037/hea0000646
https://doi.org/10.2471/BLT.07.043497
https://doi.org/10.2471/BLT.07.043497
https://doi.org/10.1186/s12888-020-02587-z
https://doi.org/10.1186/s12888-020-02587-z
https://doi.org/10.1016/j.jad.2019.03.053
https://doi.org/10.1186/s12966-016-0419-1
https://doi.org/10.1111/apa.15079
https://doi.org/10.1111/apa.15079
https://doi.org/10.1016/S2352-4642(19)30335-9
https://doi.org/10.1007/s40279-019-01099-5
https://doi.org/10.1371/journal.pone.0153760
https://doi.org/10.1371/journal.pone.0153760

	title_link
	INTRODUCTION
	MATERIAL AND METHODS
	Study Design
	Context
	Population and Sample
	Data collection
	Outcome variables
	Exposure variable
	Covariates
	Statistical analysis
	Ethical aspects

	RESULTS
	Table  Table 1. Descriptive characteristics of the sample
	DISCUSSION
	Sample distribution according to suicidal behaviors lparideation, planning, and attemptsrpar
	Sample distribution according to sedentary behavior
	Table  Table 2. Logistic regression analysis between sedentarism and suicidal behaviors lparideation, planning, and attemptsrpar in male adolescents from Latin American and Caribbean countries hyphen Bahamas, Curação, El Salvador, and Guatemala
	Table  Table 3. Logistic regression analysis between sedentarism and suicidal behaviors lparideation, planning, and attemptsrpar in female adolescents from Latin American and Caribbean countries hyphen Bahamas, Curação, El Salvador and Guatemala
	AUTHOR CONTRIBUTIONS

	REFERENCES
	REFERENCES


