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Abstract. Background: The incidence of first suicidal thoughts and behaviors (STBs) peaks during early adolescence. After experiencing their 
first STBs, adolescents differ greatly in the extent to which they continue to have STBs. Aim: We determined the course of STBs in Dutch stu-
dents at two ages: 13–14 years (t1) and 15–16 years (t2). Methods: Longitudinal data on STBs and sociodemographic factors were collected by 
self-report (n = 8,499). Associations between having STBs at t1 and t2 were determined with multinomial logistic regression analysis. Results: 
Students who reported suicidal thoughts at baseline (n = 1,077; 13%) reported suicidal thoughts (OR = 6.60; 95% CI [5.52, 7.88]) and suicidal 
attempts (OR = 6.97; 95% CI [4.20, 11.54]) at t2 more often than students with no STBs at t1. Students who reported a suicidal attempt at 
baseline (n = 144; 2%) also reported suicidal thoughts and suicidal attempts more often at t2 (OR = 5.98; 95% CI [3.89, 9.21]; OR = 30.00; 95% 
CI [15.84, 56.82], respectively). Limitations: The use of confidential self-reported data and the loss of cases after merging could have biased 
the results. Conclusion: For a subgroup of adolescents, STBs persisted and worsened over the 2 years. This demonstrates the importance of 
accurate identification of those at increased risk of suicide, in combination with personalized care.
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Recent research showed potential increasing mental 
health problems and self-harm among adolescents (Mor-
gan et al., 2017; van Vuuren, Uitenbroek, van der Wal, & 
Chinapaw, 2018). Early adolescence is also a peak time 
for the incidence of first suicidal thoughts and behaviors 
(STBs), such as plans and attempts to die by suicide (Nock 
et al., 2008). After experiencing these first STBs, adoles-
cents differ greatly in the degree to which they continue 
to have STBs, from no or decreasing suicidal thoughts to 
going on to make a suicide plan or attempt (Goldston et al., 
2016; Nock et al., 2008). This leaves an important ques-
tion unanswered: Are STBs generally a temporary phe-
nomenon in early adolescence that naturally fades away, 
or are preventive interventions needed? Surveys of STBs 
among adolescents reported mean lifetime estimates of 
approximately 30%, suggesting that STBs are common 
in adolescents (Evans, Hawton, Rodham, & Deeks, 2005; 
Kokkevi, Rotsika, Arapaki, & Richardson, 2012). Themes 
such as life, dying, and suicide are common in thoughts of 
young adolescents (de Kinder, van Vaerenbergh, & Van-
hoornissen, 2009). In some, STBs may reflect a developing 

understanding of mortality. In others, STBs may indicate 
significant risk of a suicidal act (Evans et  al., 2005). Evi-
dence suggest that most self-harming behavior in adoles-
cents resolves spontaneously (Moran et al., 2012). Howev-
er, to the best of our knowledge no other population-based 
studies have examined the longitudinal course of STBs 
to test whether the increase in STBs during early adoles-
cence is transient or is a risk factor for continuing STBs. 
This knowledge is important for accurate identification of 
suicidal adolescents in need of referral. We therefore de-
termined the course of STBs in Dutch multiethnic students 
over a period of 2 years.

Compliance With Ethical Standards

This study is registered at the Dutch Data Protection Au-
thority and meets national ethics and privacy require-
ments. Medical ethical approval was sought before anal-
ysis, but the ethics board ruled that observational studies 
using anonymized data are not subject to ethical approval. 
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Informed Consent

Passive informed consent was obtained from all individual 
participants included in the study. 

Methods 

All secondary schools in Amsterdam require routine health 
assessments of their students in the eight and tenth grade 
by the Amsterdam Public Health Service (GGD). This as-
sessment includes the completion of a self-reported elec-
tronic health questionnaire, during school hours under 
supervision of a teacher and nurse. The data in this study 
were obtained from this questionnaire.

Suicidal thoughts and suicide attempts were assessed by 
two questions: (1) “During the past 12 months, have you 
ever seriously thought about ending your life?”; and (2) 
“During the past 12 months, have you made an attempt to 
end your life?” – in line with widely accepted definitions of 
suicidal thoughts and attempts (Silverman, Berman, Sand-
dal, O’Carroll, & Joiner, 2007a, 2007b). The response 
categories for the first question were dichotomized into no 
(never) or yes (other categories). The response categories for 
the second question were no or yes. Sociodemographic fac-
tors included age, sex, ethnic origin, educational level, and 
family composition. Details about this research project, in-
cluding ethical procedures, are described elsewhere (van 
Vuuren et al., 2018).

To explore the 2-year longitudinal associations, we used 
data from three cohorts. The first data wave was collected 
in school years 2010–2011 (Cohort 1), 2011–2012 (Co-
hort 2), and 2012–2013 (Cohort 3). At that time the stu-
dents were in the eighth grade, the second year of Dutch 
secondary education and were 13–14 years old (t1). The 
second wave (t2) was collected 2 years later. Data files at t1 

and t2 were merged based on birth date, school, and postal 
code.

Multinomial logistic regression analyses were used to 
assess associations between having STBs at t1 and t2, ad-
justing for the aforementioned sociodemographic factors 
at t1. The predictor variable was Having STBs at t1 with the 
categories “no suicidal thoughts and attempts” (reference 
category), “suicidal thoughts, without attempts,” and “sui-
cidal attempts.” The outcome variable was Having STBs 
at t2, with the same three categories. The multinomial 
analysis compared “suicidal thoughts” versus “no suicid-
al thoughts and attempts,” and “suicidal attempts” versus 
“no suicidal thoughts and attempts.”

We performed an additional descriptive analysis, using 
chi-squared tests, to examine whether those who contin-
ued to report STBs in follow-up differed from those who 
reported STBs at t1 only, in terms of sociodemographic 
characteristics, psychosocial problems, unsafe environ-
ment, and substance use reported at t1. All variables were 
identified as suicide risk factors and warning signs in the 
meta-analysis of Franklin et al. (2017). 

Results 

At both  t1 (n = 15,518) and t2 (n = 14,805) the response 
rates were approximately 90%. Data at t1 and t2 could be 
merged for 8,499 students. This merged sample was com-
parable with the initial sample (t1), based on sex, ethnic 
origin, educational level, and family composition. 

At t1, 1,077 students (12.7%) reported suicidal 
thoughts and 144 students (1.7%) reported attempted 
suicide, while 7,278 (85.6%) students did not report su-
icidal thoughts or attempts. Of the 1,221 students with 
STBs at t1, 363 students (29.7%) reported STBs at t2. Rel-
ative to their peers without STBs at t1, students with su-

Table 1. Longitudinal associations between having STBs at age 14 (t1) and having STBs 2 years later (t2) 

N = 8,499 % OR Crude 95% CI OR Adjusted† 95% CI

Suicidal thoughtsa (t2)

No STBs (t1) 4.8 1 1

Suicidal thoughtsa (t1) 26.3 7.33* [6.16, 8.72] 6.60* [5.52,7.88]

Suicide attempts (t1) 21.5 6.45* [4.24, 9.81] 5.98* [3.89,9.21]

Suicide attempts (t2)

No STBs (t1) 0.5 1 1

Suicidal thoughtsa (t1)  2.9 8.50* [5.17, 13.94] 6.97* [4.20, 11.54]

Suicide attempts (t1) 12.5 39.59* [21.54, 72.79] 30.0* [15.84, 56.82]

Note. OR = Odds Ratio; 95% CI = 95% confidence interval. STBs = suicidal thoughts and behaviors. aWithout attempts.  †Adjusted for sociodemographic 
factors at t1.
*p < .001
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icidal thoughts at t1 reported suicidal thoughts at t2 five 
times (26.3% vs. 4.8%) more often (OR = 6.60; 95% CI 
[5.52, 7.88]) and suicidal attempts at t2 six times (2.9% 
vs. 0.5%) more often (OR = 6.97; 95% CI [4.20, 11.54]). 
Students reporting a suicidal attempt at t1 reported su-
icidal thoughts four times (21.5% vs. 4.8%) more often 
(OR  =  5.98; 95% CI [3.89, 9.21]) and suicidal attempts 
25 times more often (12.5% vs. 0.5%, OR = 30.00; 95% 
CI [15.84, 56.82]) than their peers without STBs at t1 (Ta-
ble 1).

Students who persisted having STBs at t2, were more 
often girls, had a high level of education, were more often 
not living with both parents, and reported psychosocial 
problems, physical abuse, or mental abuse more often at 
t1, compared with the group who reported STBs at t1 only. 
See Table 1 in Electronic Supplementary Material 1.

Discussion 

Our results indicate that STBs among young adolescents 
are quite common, but that for most adolescents STBs 
disappear within 2 years. However, our study also shows 
that a subgroup of adolescents sustain STBs for a longer 
period of time. Similar to previous studies (Franklin et al., 
2017), we found that these adolescents reported psy-
chosocial problems more often and grew up in an unsafe 
environment. This subgroup may be at increased risk for 
suicide. 

Strengths of our study include the longitudinal, popula-
tion-based design and the high participation rate. Possible 
limitations are the use of confidential instead of anony-
mous data, that the surveys were only 2 years apart, which 
might have increased the observed levels of continuity, 
and the loss of cases after merging the data. However, 
this loss was mainly due to changing schools, or a miss-
ing postal code or birth date. Moreover, the merged sam-
ple was comparable with the initial sample based on sex, 
ethnic origin, educational level, and family composition. 
We therefore assume that the merged sample was broadly 
representative for 13–14-years-olds in Amsterdam. An-
other limitation is that self-reported suicide attempts have 
limited validity owing to possible incorrect interpretation 
of the questions by respondents (Silverman et al., 2007a, 
2007b).

Our findings emphasize the importance for practitioners 
to identify adolescents who develop worrisome STBs. Un-
fortunately, there is no evidence that risk stratification 
contributes to suicide prevention (Large, Ryan, Carter, 
& Kapur, 2017). Existing risk factors or a combination of 
risk factors appeared weak and inaccurate predictors of 
STBs. A possible solution to improve prediction of STBs 

is to include the different degrees of suicidality in screen-
ing methods. Screenings methods using machine learn-
ing-based risk algorithms could improve prediction and 
screening (Franklin et al., 2017). Nevertheless, care based 
on adolescents’ current treatment needs for a wide variety 
of treatable problems that go with STBs (e.g., depression, 
substance misuse, school problems) remains very import-
ant (Large et al., 2017).

Electronic Supplementary Material 

The electronic supplementary material is available 
with the online version of the article at https://doi.org/ 
10.1027/0227-5910/a000680
ESM 1. Percentages of sociodemographic characteris-
tics, psychosocial problems, unsafe environment, and 
substance use of students reporting suicidal thoughts or 
attempts (STBs) at t1 only, and of students who persisted 
having STBs at t2
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