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Abstract

Background Adolescence is a critical period with elevated vulnerability to suicidality. Despite the importance of
protective factors in reducing suicidal ideation (SI) and suicide attempts (SA), research in this area remains limited. This
study investigated the associations between protective factors in early adolescence and the subsequent outcomes of
Sland SA a year later, while also examining sex differences in these associations.

Methods This study utilized data from a representative sample at two timepoints, T1 (N=2464, 50.8% females, mean
age=13.7,5SD=0.6) in 1998 and T2 (N=2432, 50.4% females, mean age=14.9, SD=0.6) one year later, collected as
part of the longitudinal Youth and Mental Health Study (YAMHS) in Norway. Individual, social and environmental
protective factors were identified based on prior research and theoretical frameworks. We used linear (or ordinal
logistic) regression analyses with Sl (or SA) as dependent variable, and one protective factor, sex and their interaction
as covariates.

Results Positive self-perceptions (T1) were significantly associated with reduced Sl and SA one year later (T2) for both
sexes. Specifically, self-worth was more strongly associated with reduced Sl in females (8 =-0.16, 95% Cl: -0.20 to -0.12,
p<.001) than males (B =-0.08,95% Cl:-0.12 to -0.04, p <.001). The interaction between sex and social competence
influenced the likelihood of SA, with males (OR=0.24, 95% Cl: 0.13 to 042, p<.001) showing a greater reduction than
females (OR=0.53, 95% Cl: 0.35 to 0.80, p=.009), although this association only showed a trend towards significance
(p=.083). Higher physical activity and school connectedness/wellbeing were associated with lower SI, and school
connectedness/wellbeing to lower SA, with no sex differences. No significant associations were found between task-
oriented coping, attachment, family functioning or socio-economic status and Sl or SA.

Conclusions Fostering positive self-perception, physical activity, and school connectedness/wellbeing is important
for adolescent suicide prevention, as these factors contribute to reducing suicidality. Sex differences were observed
in the associations between self-worth and Sl, as well as social competence and SA. Future research should explore
additional protective factors across sex and gender groups.
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Introduction
Suicidality in adolescence
Suicide is a global health concern and the fourth lead-
ing cause of death among adolescents [1]. Suicidality is
defined as an increased risk of suicide, that may involve
ideations, intent, plans, or suicidal behaviors such as sui-
cide attempts [2]. Suicidal ideations (SI) are thoughts or
contemplations about suicide [3], and suicide attempts
(SA) is usually defined as surviving trying to end one’s
own life [4]. Investigating SI and SA both independently
and in conjunction is essential, as they represent distinct
yet interconnected stages on the suicidality spectrum,
each with unique risk factors, implications, and interven-
tion strategies [5]. A recent meta-analysis identified an
international prevalence of 14—22% for SI and 4-15% for
SA among community adolescents [6]. Most adolescents
do not act on SI [7], yet SI is a robust precursor for SA
[8] and history of SA is a prominent risk factor for future
attempts or completed suicide [9, 10].

Adolescence is a high-risk period characterized by
a range of physical, psychological, and social develop-
mental changes that increase potential vulnerabilities to
common mental health challenges, including suicidal-
ity [11-14] Several gender/sex-specific risks have been
identified in suicidality, also referred to as the “gender
paradox” whereby females report more SI and SA, yet
males have the highest rates of completed suicide [15].
A longitudinal study found that externalizing problems,
depression and social contexts influenced trajectories in
SI among both sexes in early adolescence [16]. Although
males with initial high SI steadily declined over time, SI
increased between age 12—13 in females before decreas-
ing after age 14—15. These findings point to early adoles-
cence as a critical period for addressing suicidality, given
the variability in SI patterns. A meta-analysis of longitu-
dinal studies identified that common risk factors for SA
included mental health disorders, history of abuse and
interpersonal problems in females, while behavior prob-
lems, parents’ relationship-dissolution, access to means
and exposure to friends’ suicide were risk factors for
males [17]. Adolescent suicidality is also linked to long-
term mental health challenges and increased suicide risk
in adulthood [18], with suicide mortality remaining high-
est among males [19]. Despite efforts to identify and mit-
igate risk factors, suicide rates have remained relatively
stable for decades, suggesting that alternative approaches
are necessary [20, 21]. Compared to risk factors for sui-
cidality, the research on protective factors remains
sparse [17, 22, 23]. The World Health Organization
(WHO) asserted that while reducing risk-factors have
been the primary focus of prevention efforts, enhancing

knowledge of protective factors is equally important [14].
Hence, identifying and understanding protective factors
for SI and SA during adolescence is crucial for early and
effective suicide prevention.

Protective factors for suicidality in adolescence

Protective factors are characteristics, conditions, or
behaviors that decrease the likelihood of suicidality,
encompassing individual, relational, societal, and con-
textual elements [24, 25]. In the context of adolescent
development, incorporating the ecological perspective is
essential [23, 26]. The conceptual framework of this study
is based on the protective factor model, whereby promo-
tive factors are referred to as protective factors to detach
them from specific counterpart risk factors, involving
processes that reduce risk-effects in negative outcomes
[27].

A recent literature review analyzing 26 studies on pro-
tective factors for SA in children, adolescents, and young
adults identified various individual and environmental
factors that may offer significant protection [28]. At the
individual level, self-esteem, emotional intelligence, and
specific coping abilities were identified as key protective
factors. Similarly, self-esteem, life satisfaction [29] and
positive self-perceptions and less emotion-orientated
coping were also identified as protective factors for SI
in adolescence [30]. Nielassoff et al. [28] further empha-
sized the role of high-quality relationships with family
and within the school environment as the most common
protective factors for SA, while positive connections with
peers, other adults, and cultural ties were also noted as
protective. The importance of multi-dimensional ecologi-
cal protective factors (social and environmental) for SI
has also been emphasized by Gallagher et al. [23]. Never-
theless, the role of social protective factors for suicidality
remains complex and, in some cases, puzzling. Although
high levels of family attachment have been found to lower
risk of SA [31] and SI [32, 33], peer relationships during
adolescence have been reported to have mixed effects on
SA and SI, depending on positive or negative influence
[34]. Beyond immediate social circles, collective efficacy
and community safety have been shown to significantly
reduce adolescent SA [31]. Schools also play a crucial role
in adolescents’ environmental context, with strong school
connectedness, characterized by social support, belong-
ing, and academic encouragement, linked to a reduced
likelihood of SI and SA [35]. Socio-economic status (SES)
is linked to several mental health outcomes, including
suicidality [36]. Although the research on the direct effect
of SES on suicidality is limited, a recent study found that
adolescents with middle to middle-high SES had reduced
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odds of SI and SA compared to those with low or high
SES [37].

While gender/sex differences are well established in
suicidality [15, 19] and among specific risk factors [17],
research on sex differences in protective factors for sui-
cidality remains limited. Emerging evidence highlights
the significance of this area of study. Higher levels of
physical activity have been linked to reduced SA [28, 38]
and SI [30]. However, a cross-sectional study of adoles-
cents from 48 countries found that while high physical
activity levels were associated with lower odds of SA in
males, they were linked to higher odds in females [39].
Another cross-sectional study investigated the mod-
erating role protective factors moderate the impact of
stress on depression and suicidal behavior among ado-
lescents in a community and clinical setting [40]. Results
indicated that sex differences emerged in the predictive
power of risk and protective factors, where positive focus
(coping style) was a more effective protective factor for
females, whereas self-discovery (spirituality) played a
greater protective role for males. A population-based
study found that attachment to parents and family func-
tioning was significantly associated with reduced levels of
SI among adolescent females, but not males [30]. Gaining
a deeper understanding of sex-specific protective factors
is essential for tailoring suicide prevention strategies in
adolescents [23, 41].

Rationale, objectives, and research questions of the
current study

The rationale for this study was to expand the knowledge
on protective factors for adolescent suicidality, an area
where existing research remains limited and fragmented.
While some studies distinguish between SI and SA,
others do not, and inconsistencies in study design, age
groups, and sample populations complicate comparisons.
As highlighted by literature reviews and meta-analysis,
most research on protective factors are cross-sectional,
with few longitudinal studies, despite the need for such
designs to capture the evolving nature of suicidality dur-
ing adolescence. Gender/sex differences in suicidality are
established, but potential differences in protective factors
remain underexplored. Additionally, extensive research
has been focused on high-risk subgroups, limiting the
generalizability of findings to universal prevention. Inves-
tigating protective factors as independent variables,
rather than mere moderators of risk, could help identify
those that are universally beneficial, regardless of specific
risk factors.

This study therefore aims to investigate the associations
between protective factors in early adolescence and the
subsequent outcomes of suicidal ideation (SI) and suicide
attempts (SA) one year later, while also examining sex
differences in these associations. The research specifically
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seeks to answer: (1) What protective factors in early ado-
lescence are associated with a reduced likelihood of sui-
cidal ideation and/or suicide attempts after one year? (2)
How do these protective factors vary by sex?

Method

Study design and participants

Data stems from the “Youth and Mental Health Study”
(YAMHS) undertaken in Norway. The YAMHS focused
on adolescent depressive symptoms and conditions, but
also explored risk and protective factors [42]. It com-
menced with its first data collection in 1998 (T1). Par-
ticipants were recruited from two counties in central
Norway. A representative sample of the population was
selected, consisting of 2,813 students from 22 schools.
The probability of selection was proportional to the
size of each school (proportional allocation). Adoles-
cents completed 2-hour self-report questionnaires dur-
ing school hours. Full details of SES and other aspects of
YAMHS main study have been described elsewhere [42].
Since T1 (1998), the YAMHS cohort has been followed
up in three additional waves: T2 (1999, adolescence), T3
(2005, clinical subsample), and T4 (2012, young adult-
hood). This study utilized longitudinal data from the two
adolescent timepoints, T1 and T2. The T1 sample com-
prised of 2,464 adolescents (response rate 88.3%, 1251
females and 1213 males, mean age 13.7 years (SD=0.6)).
Of those who participated at T1, 105 (4.3%) did not par-
ticipate one year later (T2). Additionally, 73 new adoles-
cents joined the study at T2. At T2 there were N=2432
participants (1225 females and 1207 males), with a
response rate of 87.1%, including with a mean age of
14.9 years (SD =0.6). Reasons for non-participation at T2
included relocation, illness, refusal, serious disability, and
leaving school. Non-participants were more likely to have
higher levels of depressive symptoms and SI at T1 and a
non-Norwegian background [42].

Measures

Suicidal ideation (SI)

The outcome variable of SI at T2 was investigated using
a mean score from five items: four items from the Mood
and Feelings Questionnaire (MFQ) and one item from
the Center for Epidemiological Studies Depression Scale
(CES-D). This five-item composite scale has shown good
reliability and been utilized in the YAMHS previously
[43, 44]. MEQ assesses depressive symptoms among ado-
lescents [45], including the four items that have been val-
idated in detection of current and predictive SI [46] The
MEQ-SI items were “I thought that life was not worth liv-
ing’, “I thought about death or dying’, “I thought my fam-
ily would be better off without me’; and “I thought about
killing myself”. The additional item from the CES-D scale
was added to obtain a more comprehensive embodiment
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of SI, that can also include more passive thoughts [43].
The CES-D item was “I would have killed myself if I
had known a way of doing it” [47]. Responses to all five
items were given as 0 = “not true’; 1 = “sometimes true
or 2 = “true”. As the distribution of SI was highly skewed,
internal consistency of the SI scale was computed using
McDonalds Omega [48]. The Omega was 0.87, implying
good internal consistency.

Suicide attempts (SA)

The outcome of SA at T2 was investigated using the
single question “Have you ever attempted suicide?” as
the dependent variable. This was one of four items in
the YAMHS questionnaire used to assess self-harm and
SA among adolescents and adults. The SA question and
accompanying questions originated from the “Young
in Norway” study [49] however, these were not part of
any scale. There were three possible responses to the SA
question 0: No, 1: Yes, once, and 2: Yes, several times. Prior
to responding to the SA question there was an entry
question “Have you ever on purpose taken an overdose
of pills or in other ways tried to harm yourself?’; with the
same response options. If participants had answered no,
they were prompted to skip the SA question. For these
participants, we imputed “No” in the SA question.

Protective factors

The protective factors examined in this study were
selected based on prior research [28-32, 38] and theo-
retical frameworks [27] emphasizing both individual and
ecological influences [23, 26, 41] that were also avail-
able in the YAMHS dataset. We focused on three main
domains of protective factors: Individual, social and
environmental. Individual protective factors include per-
sonal characteristics such as self-worth, coping and level
of physical activity, while social and environmental fac-
tors encompass aspects such as family functioning, and
school connectedness/wellbeing. These domains were
chosen to reflect the multi-dimensional nature of protec-
tive influences on adolescent suicidality.

Individual factors Self-perception was measured by
using the “Self-Perception Profile for Adolescents” (SPPA)
[50]. The Norwegian version condensed the original nine
subscales into seven following cultural adaptations and
removal of scales with low reliability [51]. The YAMHS
used three subscales of the SPPA, making 15 questions
in total: “Physical Appearance’, “Social Competence” and
“Global self-worth” The physical appearance scale mea-
sures individuals’ perceptions of their physical appear-
ance, body image, and perceived attractiveness. The social
competence scale evaluates perceptions of peer popular-
ity, friendship skills, and acceptance by peers. The global
self-worth scale assesses an individual’s overall sense of
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self-worth or self-esteem. Responses were given on a four-
point Likert scale (1 to 4), with higher scores indicating
positive self-perceptions. The scales had good internal
consistency, with McDonald’s Omega; 0.89 for Physical
Appearance, 0.76 for Social Competence, and 0.80 for
Global Self-Worth.

Task-oriented coping traits were measured by a sub-
scale from 1990 version of the Coping Inventory for
Stressful Situations (CISS). The CISS scale measures the-
ory-based coping dimensions and is known for its robust
psychometric properties [52, 53]. Task-orientated coping
is often associated with adaptive ways of managing stress,
resulting in more positive outcomes. It involves actively
facing stressful situations through a problem-focused
approach, using strategies such as reframing, planning
and seeking resources. The task-orientated coping sub-
scale consisted of five 5 items, and responses were given
on a four-point Likert Scale, where higher scores equate
to more of the coping trait. The task-oriented coping sub-
scale had good internal consistency, with McDonald’s
Omega; 0.84.

The participants’ physical activity was measured using
a single item, modified by Paffenbarger et al. [54]. and
used in the YAMHS questionnaire. The item requested
participants to rank their level of activity (physically
inactive-highly physically active) using a five-point Lik-
ert scale. Higher scores suggest greater levels of physical
activity.

Socialfactors Attachmentwasassessed usingtherevised
version of the “Inventory of Parent and Peer Attachment”
(IPPA), which includes separate scales for attachment to
mother, father, and peers [55]. The IPPA evaluates adoles-
cents’ perceptions of the cognitive and affective aspects of
their relationships, with responses scored on a five-point
Likert scale. The parent attachment scales each contain 25
items, while the peer attachment scale was shortened to 9
items in the YAMHS after removing low-reliability items
from previous research, resulting in a unidimensional
scale. Higher scores indicate more secure attachment. The
IPPA demonstrates strong psychometric properties and
good reliability [56, 57]. In this study, total mean scores
were calculated separately for each of the three scales.
Internal consistency was high for attachment to parents,
with McDonald’s Omega values of 0.89 for attachment to
mother and 0.88 for attachment to father. However, the
attachment to peers scale showed lower internal consis-
tency, with an McDonald’s Omega value of 0.75.
Adolescent perceptions of their family functioning
were assessed using the “General Functioning” subscale
from the McMaster Family Assessment Device (FAD)
[58]. This subscale consists of 12 items, with responses
recorded on a five-point Likert scale. Higher scores
reflect better perceived family functioning as reported
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by the adolescents. The General Family Functioning scale
demonstrated good internal consistency, with a McDon-
ald’s Omega of 0.86.

Environmental factors To investigate school connect-
edness and wellbeing, five of the six-item scale devel-
oped for the longitudinal study “Young in Norway” called
“Trivsel i Klassen” (translation: “school-class connected-
ness/wellbeing”) were used [59]. This scale is designed
to measure students’ wellbeing within their school class
environment, focusing on factors such as social support
from peers, a sense of belonging, and general satisfaction
with the classroom atmosphere. One item was excluded
from the scale to increase the internal reliability of the
scale. Responses were given on a four-point Likert scale
(1 to 4), with higher scores indicating better school-class
connectedness/wellbeing. The McDonald’s Omega for the
scale was 0.72.

Socio-Economic Status (SES) was calculated based on
adolescent self-report on their parents’ occupational sta-
tuses. There were five response categories as classified by
ISCO-88; manual workers, primary industry, lower mid-
dle class, upper middle class and professional leader [60],
with higher scores suggesting higher SES.

Statistical analysis

The internal consistency of scales was analyzed using
McDonald’s Omega  [61]. Mean score indices were
computed when at least 80% of the items of the scales
were completed. The proportion of missing data was
less than 10% for each protective factor variable. Missing
data were handled using available case analysis, mean-
ing that each analysis included only participants with
data on the variables under consideration. We compared
the SI and SA between sexes using the Wilcoxon Mann-
Whitney test. We used linear regression analyses with

Table 1 Distribution of the suicidal ideation scale mean scores
(0-2) by suicide attempts ordinal scores (0, 1, and 2) for the total
sample

Suicidal ideation Suicide attempts ordinal scores (0,1  Total
scale, mean scores and 2)
(0-2) No Yes,once  Yes, more

than once
0.00 1768 21 2 1791
0.20-0.39 246 1M 4 261
0.40-0.49 88 8 3 99
0.60-0.79 57 6 4 67
0.80-0.99 36 10 4 50
1.00-1.19 18 7 5 30
1.20-1.39 13 2 5 20
1.40-1.59 Il 5 1 17
1.60-2.00 13 16 15 44
Total 2250 86 43 2379

Note. Data reported at T2
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SI as dependent variable, and ordinal logistic regression
analyses with SA as dependent variable. Since SI is heav-
ily skewed, we used the robust variance estimator in the
linear regression. Each analysis included one protective
factor, sex, and their interaction as covariates. In these
analyses, the effect of the protective factor for males are
obtained with sex coded as zero for males, and respec-
tively for females with sex coded zero for females. The
Benjamini-Hochberg procedure was applied to adjust the
66 p-values for multiple testing, controlling the false dis-
covery rate (FDR) across the analyses. Adjusted p-values
below p <.05 were considered statistically significant, and
95% confidence intervals (CI) were reported where rele-
vant. All analyses were conducted using Stata 18, with the
Benjamini-Hochberg adjustment performed in R Studio.

Results

Descriptive characteristics

The distribution of the dependent variables suicide
attempts ordinal scores (0, 1, and 2) by suicidal ideation
scale (0-2) for the total sample is presented in Table 1.
Additionally, detailed information for males and females
is provided in separate tables in the supplementary mate-
rials (Additional file 1).

Females reported higher levels of SI (M=0.19,
SD =0.39) than males (M =0.09, SD=0.27), and this dif-
ference was highly significant (p<.001). Among adoles-
cent females, 2.1% (n=25) reported more than one SA,
5.4% (n=65) reported one SA, and 92.5% (n=1,107)
reported no SA. Among adolescent males, 1.5% (n=18)
reported more than one SA, 1.8% (n=21) reported one
SA, and 96.7% (n=1,145) reported no SA. These differ-
ences between the sexes in SA were also highly signifi-
cant (p<.001). Descriptive statistics for the protective
factors are presented in Table 2.

Associations between protective factors (T1) and suicidal
ideation and suicide attempts (T2) in adolescents

There were statistically significant associations between
self-perceptions (specifically physical appearance, social
competence, and global self-worth) in early adolescence
(T1) and self-reported SI (Table 3) and SA (Table 4) one
year later (T2) for both females and males. A significant
sex difference (p=.015) was observed in the relationship
between self-worth and SI, with females showing a stron-
ger association (B = -0.16, CI [-0.20 to -0.12], p<.001)
compared with males (B = -0.08, CI [-0.12 to -0.04],
p<.001).

Social competence was associated with lower odds of
SA for males (OR=0.24, CI [0.13 to 0.42], p<.001) com-
pared to females (OR=0.53, CI [0.35 to 0.80], p=.009).
The adjusted p-value for the interaction term was 0.083,
suggesting that the sex difference in this effect showed a
tendance towards significance.
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Table 2 Descriptive statistics for the protective factors
Measure Scale Sex n Min Max Mean SD

Individual factors
Self-perception

Physical appearance 1-4 F 1187 1.00 4.00 248 0.73
M 1171 1.00 400 3.03 0.67
Social competence 1-4 F 1192 1.00 4.00 3.1 0.52
M 1178 1.00 4.00 3.22 0.52
Global self-worth 1-4 F 1192 1.00 400 2.85 062
M 1180 1.00 4.00 3.21 0.57
Task-oriented coping 1-4 F 1179 1.00 4.00 2.54 0.65
M 1159 1.00 4.00 2.53 0.61
Physical activity 1-5 F 1232 1.00 5.00 3.64 1.24
M 1187 1.00 5.00 393 1.23
Social factors
Attachment to mother 1-5 F 1178 1.80 4.84 3.88 0.53
M 1148 152 4.84 3.87 052
Attachment to father 1-5 F 1129 148 4.84 374 0.56
M 1113 132 4.84 372 0.58
Attachment to peers 1-5 F 1216 1.00 5.00 317 0.59
M 1185 1.00 5.00 3.20 0.56
Family functioning 1-4 F 1163 1.00 4.00 318 0.50
M 1129 1.00 4.00 3.72 048
Environmental factors
School connectedness/wellbeing 1-4 F 1232 1.00 4.00 3.19 0.53
M 1193 1.00 4.00 3.23 0.59
Socio-economic status 1-5 F 1205 1.00 5.00 2.67 1.50
M 1169 1.00 5.00 2.64 1.45

Note. F=females, M=males

Table 3 Linear regression with suicidal ideation at time 2 as dependent variable, and the protective factor at time 1, sex and their
interaction as covariates
Suicidal ideation Females Males

95% Cl 95% Cl

n B LL UL p-value n B LL UL p-value Intx.?

Individual factors
Self-perception

Physical appearance 1139 -0.10 -0.13 -0.07 <0.001 1127 -0.06 -0.09 -0.03 <0.001 0.249
Social competence 1143 -0.10 -0.15 -0.04 0.001 1133 -0.08 -0.12 -0.04 <0.001 0.983
Global self-worth 1142 -0.16 -0.20 -0.12 <0.001 1135 -0.08 -0.12 -0.04 <0.001 0.015
Task-oriented coping 1123 0.02 -0.02 0.06 0.651 1117 -0.01 -0.03 0.01 0.651 0458
Physical Activity 1177 -0.04 -0.06 -0.02 <0.001 1141 -0.02 -0.04 -0.01 0.009 0.570
Social factors
Attachment to mother 1123 0.01 -0.03 0.04 0.903 1008 -0.01 -0.04 0.02 0.792 0.792
Attachment to father 1078 0.00 -0.04 0.04 0.942 1071 -0.01 -0.03 0.02 0.903 0911
Attachment to peers 1160 0.01 -0.03 0.04 0911 1142 0.00 -0.03 0.03 0918 0.903
Family functioning 1111 -0.01 -0.05 0.04 0918 1088 -0.01 -0.04 0.02 0.813 0.942
Environmental factors
School connectedness/ wellbeing 1175 -0.14 -0.19 -0.08 <0.001 1146 -0.09 -0.13 -0.05 <0.001 0.448
Socio-economic status 1148 0.01 -0.01 0.02 0.868 1124 -0.01 -0.02 0.00 0.444 0.502

Note. p-values are adjusted using the Benjamini-Hochberg procedure

2p-value for the interaction sex*protective factor
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Table 4 Ordinal logistic regression with suicide attempts at time 2 as dependent variable, and the protective factor at time 1, sex and

their interaction as covariates

Suicide Attempts Females Males
95% Cl 95% Cl
n OR LL UL p-value n OR LL UL p-value Intx.?

Individual factors
Self-perception

Physical appearance 1119 047 035 1.54 <0.001 1113 043 0.28 0.69 <0.001 0.903

Social competence 1123 053 035 0.80 0.009 1118 024 0.13 042 <0.001 0.083

Global self-worth 1122 0.33 023 047 <0.001 1120 0.34 0.19 057 <0.001 0.987
Task-oriented coping 1099 1.13 0.80 1.59 0.792 1101 0.73 043 1.24 0.524 0448
Physical Activity 1155 0.83 0.70 0.99 0.111 1125 0.78 0.61 0.01 0.178 0.903
Social factors
Attachment to mother 1098 117 0.75 1.82 0.792 1092 0.81 0.44 249 0.792 0.651
Attachment to father 1055 1.04 0.69 1.60 0918 1055 1.05 0.69 1.60 0.981 0.942
Attachment to peers 1135 113 0.77 1.65 0.826 1125 0.96 0.54 1.74 0.942 0.903
Family functioning 1079 0.96 0.61 0.51 0918 1044 0.85 043 1.68 0.893 0911
Environmental factors
School connectedness/ wellbeing 1154 0.46 0.32 0.66 <0.001 1129 0.31 0.18 0.51 <0.001 0457
Socio-economic status 1124 0.95 0.82 1.10 0.792 1108 0.86 0.67 1.09 0472 0.792

Note. p-values are adjusted using the Benjamini-Hochberg procedure

ap-value for the interaction sex*protective factor

Higher levels of physical activity was significantly asso-
ciated with lower levels SI in both females (B = -0.04, CI
[-0.06 to -0.02], p<.001) and males (B = -0.02, CI [-0.04 to
-0.01], p=.009), with no significant sex differences in this
association (p =.570).

Additionally, higher levels of school connectedness/
wellbeing in early adolescence were significantly associ-
ated with both lower levels of SI and SA one year later.
For SI, higher school connectedness/wellbeing was
associated with decreased levels of SI for females (B =
-0.14, CI [-0.19 to -0.08], p<.001) and males (B = -0.09,
CI [-0.13 to -0.05], p<.001), with no significant sex dif-
ferences observed (p=.392). Similarly, for SA, higher
school connectedness/wellbeing was associated with
a decreased odds of SA for females (OR=0.46, CI [0.32
to 0.66], p<.001) and males (OR=0.31, CI [0.18 to 0.51],
p<.001), with no significant sex differences in this effect
(p=448).

There were no statistically significant associations
between task-oriented coping, attachment (to mother,
father, or peers), family functioning or SES and SI or SA
one year later, either for females or males (Tables 3 and
4).

Discussion

This study investigated the associations between protec-
tive factors and suicidal ideation (SI) and suicide attempts
(SA) during early adolescence, examining potential sex
differences. Results revealed significant associations
between self-perceptions (including physical appear-
ance, social competence, and global self-worth) and both

SI and SA one year later for both sexes. Notably, females
exhibited a stronger link between global self-worth and
SI compared to boys. The interaction between sex and
social competence significantly affected the likelihood of
SA, with males showing a greater reduction than females,
though this effect only showed a trend towards signifi-
cance after adjustment. Higher levels of physical activ-
ity and school connectedness/wellbeing were associated
with lower levels of SI in both sexes, with no significant
differences between sexes. Additionally, school connect-
edness/wellbeing was linked to lower levels of SA in both
sexes, with no significant sex differences. However, no
significant associations were observed between task-ori-
ented coping, attachment, family functioning or SES and
SIor SA.

The prominent role of self-perceptions as a protective
factor for suicidality in adolescence

In line with existing literature [28-30], positive self-
perceptions, were significantly associated with a reduc-
tion in SI and SA across sexes. However, the association
between global self-worth and SI was stronger in females
compared to males. Additionally, males showed a
greater reduction in SA when levels of social compe-
tence increased, compared to females. High self-worth
is associated with greater psychological resilience,
enabling individuals to better cope with stress, adversity,
and emotional challenges [62]. When individuals have
a positive view of own worth and abilities, they may be
better equipped to perceive life’s difficulties as manage-
able, potentially decreasing the likelihood of suicidality.
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Additionally, higher self-worth is often linked to stron-
ger social connections, as these individuals typically cul-
tivate positive and supportive relationships [63]. These
enhanced social connections may contribute to the pro-
tective effect against suicidality.

The stronger association between global self-worth
and SI in females compared to males may be explained
by sex differences in how self-worth/esteem is influenced
by social and emotional factors. Previous studies sug-
gest that adolescent females tend to be more emotionally
responsive to interpersonal stresses and social accep-
tance [64], which makes their overall self-worth particu-
larly sensitive to factors such as social rejection, body
image concerns, and relational conflicts. For males, the
greater reduction in odds of SA associated with higher
levels of social competence could be related to societal
expectations around masculinity and emotional expres-
sion [65]. Males may place a higher value on social com-
petence, such as peer interactions, social dominance, and
problem-solving abilities, which can enhance their sense
of agency and control [66]. These traits are often seen as
markers of success in social settings, and improvements
in social competence might reduce feelings of isolation or
helplessness, leading to reduced likelihood of SA. Since
adolescent males are less likely to seek help for mental
health problems and suicidality [67], increased social
competence could also equip them with alternative cop-
ing mechanisms, reducing the likelihood of acting on sui-
cidal thoughts.

Physical activity and school connectedness/wellbeing

In our study, we found that physical activity was signifi-
cantly associated with a reduction in SI over a one-year
period. However, the association between physical activ-
ity and the odds of SA was not statistically significant,
despite a slight reduction in odds being observed. This
discrepancy between SI and SA may be attributed to
several factors, including limited statistical power due
to the relatively low number of reported SA within the
study sample. This finding aligns with existing research
highlighting the positive impact of physical activity on
suicidality [28, 30, 38]. Engaging in regular exercise pro-
motes emotional regulation, improves self-esteem, and
provides opportunities for social interaction [68], all of
which may help reduce negative mental health outcomes
and thoughts of suicide. It is also important to recog-
nize that SI and SA are distinct phenomena, and physical
activity may have differential effects on these outcomes.
SI represents thoughts that may involve wishes and con-
templations of suicide, which may be more responsive to
mood-altering effects of physical activity. On the other
hand, SA involve a transition from thought to action
[69] which may be influenced by additional factors such
as impulsivity, access to means, and acute stressors,
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potentially making them less directly modifiable by fac-
tors like physical activity alone. In contrast, positive self-
perceptions predicted a reduction in SA one year later,
suggesting a more sustained and direct impact. Future
research with larger sample sizes and more frequent
assessments may clarify whether physical activity can sig-
nificantly reduce SA.

Consistent with earlier studies [28, 30, 35], our find-
ings indicate that positive school environments are sig-
nificantly protective, also over the course of one year for
both SI and SA, with no significant sex difference. These
results emphasize that the school plays a central role in
adolescents’ connectedness and wellbeing, encompass-
ing social integration and emotional support. Education
and school environments, in combination with other
social and environmental factors such as community
support and access to resources, are essential in foster-
ing resilience, which significantly influences long-term
mental health outcomes, as outlined by the World Health
Organization and Calouste Gulbenkian Foundation [70].
This underscores the importance of social determinants
in promoting mental well-being throughout life. These
dimensions may contribute to a positive and nurturing
social environment that appears to provide adolescents
with valuable resources for coping with stress and fos-
tering a sense of belonging, with an effect of reducing SI
and SA. As the protective effects observed were consis-
tent across sexes, this indicates that benefits of school
connectedness/wellbeing may be universally applicable
to adolescents, regardless of presence of risks. Previous
studies are limited by cross-sectional nature [35], and
findings of this study suggest that the school environ-
ment also has a protective effect over time. Results high-
light the importance of schools in creating a supportive
atmosphere in prevention of suicidality, although further
research is needed to confirm these findings and explore
the mechanisms through which school environments
impact adolescent mental health.

No significant longitudinal association between parental/
peer attachment, family functioning, task-oriented coping,
SES and Sl or SA over one year

In contrast to previous findings [28, 31, 32], we found no
significant association between attachment to parents or
peers and family functioning with SI or SA one year later.
One possible explanation for the discrepancy between
our findings and those of previous cross-sectional studies
is the difference in study design. Cross-sectional studies
provide a snapshot of the relationship between attach-
ment, family functioning, and suicidality but do not
capture changes over time. It is possible that over a year,
the immediate effects of insecure attachment or fam-
ily dysfunction might diminish as other factors, such as
changes in mental health status, become more influential.
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Moreover, it is important to consider that attachment to
parents and family functioning may have indirect effects
on adolescent suicidality through other variables, such as
social competence, self-esteem, or mental health symp-
toms. For instance, insecure attachment might exacer-
bate depressive symptoms or impair self-worth, both of
which are linked to suicidality. Additionally, cognitive,
emotional, and social development during adolescence
can alter relationships with parents, peers, and family,
potentially reducing the lasting impact of attachment
and family functioning on SI. As adolescents become
more independent, they may rely less on family sup-
port and more on peers or external resources [71]. Sup-
portive school environments and physical activities may
help manage emotional difficulties, thereby lessening the
long-term impact of insecure attachment or family dys-
function on suicidality. Future research should explore
these factors together and use multivariate analyses to
better understand their combined effects on adolescent
suicidality.

We found no significant association between task-
oriented coping or SES and SI and SA. While coping
strategies and SES are recognized as important variables
in suicidality research, their inclusion as protective fac-
tors remain complex. For instance, although low SES is
associated with a greater risk of suicidality [36], evidence
regarding higher SES as a protective factor is inconclu-
sive. Some studies suggest that higher SES might, under
specific conditions, such as heightened academic or
social pressures, increase risk [72]. In the context of sui-
cidality, middle to middle-high SES may be more protec-
tive, than low or high SES [37]. Similarly, task-oriented
coping can potentially become maladaptive rather than
protective if the stressor is highly emotive, harder to
problem-solve and is perceived as less controllable [73],
which may reflect stressors associated with suicidality.
While task-oriented coping may promote resilience in
some individuals, its effectiveness likely also depends on
the availability of external support and individual differ-
ences in coping flexibility. These findings underscore the
nuanced and context-dependent roles of SES and coping
strategies in suicidality, highlighting the need for fur-
ther research to clarify their mechanisms as protective
factors.

Strengths and limitations of the study

The study’s use of a large, representative population
sample is a notable strength, complemented by very low
attrition from Time 1 to Time 2 (4.3%). However, the par-
ticipants who did not continue at T2 had significantly
higher levels of depressive symptoms, including SI at T1
[42]. This may result in a slight underestimation of the
associations between protective factors and suicidality,
as those at higher risk were less likely to be included in
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the follow-up. The incorporation of sex stratification, an
aspect often overlooked in previous research on protec-
tive factors for suicidality, allowed for the identification
of sex-specific protective factors that might be missed
in aggregated analyses. This stratification revealed varia-
tions in the strength and direction of associations, pro-
viding nuanced insights into sex-specific influences on
suicidality. Additionally, protective factors were selected
based on established research and theoretical frame-
works. By focusing on main effects rather than mediators
or moderators, the study identified factors that are uni-
versally beneficial, enhancing the relevance and applica-
bility of the findings across diverse contexts.

Several limitations must be noted when interpreting
findings of this study. The one-year follow-up period may
be insufficient to capture long-term effects or changes
in suicidality among adolescents, suggesting that longer
follow-up periods could provide a more comprehensive
understanding of these dynamics. Although the sample
size is large, subgroup analyses, such as those by sex or
specific protective factors and SA, might suffer from lim-
ited statistical power, affecting the robustness of find-
ings for smaller subgroups. The reliance on self-reported
data for SI and SA introduces potential biases, such as
underreporting or overreporting, which can distort the
true prevalence [74]. The present study only explored
binary sex, as self-report of other non-binary gender
groups was not obtained from participants. Integrating
self-report measures with external data sources, such as
medical records or registry data, could supplement the
self-reported assessment of suicide risk and protective
factors. Furthermore, while the study’s sample is repre-
sentative of the population in Norway, it has limited eth-
nic diversity [42] which may affect the generalizability of
the findings. Several protective factors not investigated
in this study, such as coping abilities [28], cultural influ-
ences [75] religiosity/spirituality and positive diversion
activities (i.e., reading books, watching movies) [76],
remain partially explored and warrant further investi-
gation. Finally, the interplay between protective factors,
such as the relationship between positive self-perceptions
and social relationships, requires further exploration.

Implications and future directions

This study highlights the crucial role of positive self-per-
ception in preventing suicidality (both SI and SA) dur-
ing early adolescence, while also revealing sex-specific
nuances in these associations. Improving adolescent self-
perceptions of global self-worth, physical appearance and
social competence, is essential, especially in today’s social
media-driven environment that may negatively affect
mental health [77]. Although evidence for self-percep-
tion/esteem enhancing interventions are limited, a recent
systematic review and meta-analysis identified significant
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effects in reducing suicidality, especially SI [78]. Targeting
self-esteem, which is integral to self-perceived worth and
competencies, can potentially reduce suicidality among
females and males according to findings of our study.
Universal school-based programs like “Youth Aware of
Mental Health” offer valuable strategies for mental health
promotion that increases mental health literacy, reduces
stigma and has proven effectiveness in reducing suicidal-
ity among adolescents [79, 80]. Efforts of early prevention
programs delivered in school-settings may in the process
also foster more accepting and supportive school envi-
ronments, while contributing to improved self-percep-
tions. Furthermore, existing programs and interventions
benefit from incorporating physical activity due to the
evident positive impact on adolescent mental health and
wellbeing [81], including possibly reducing SI as identi-
fied in this study. Despite a general focus on minimizing
risk factors, there is a pressing need to promote protec-
tive factors in universal prevention strategies. Given that
Slis a precursor for SA, and that both are associated with
long-term negative consequences [9, 10], early preven-
tion during adolescence can significantly reduce pres-
ent and future suicidality. Although family functioning
and attachment to parents and peers were not identified
as primary factors in reducing suicidality in the present
study, they may have indirect protective impact. Hence,
acknowledging and incorporating resources of family and
peers remain important in the frameworks of interven-
tions targeting suicide prevention. Moreover, it is impor-
tant to note that the effectiveness of the above protective
factors varies by individual circumstances and does not
guarantee immunity from suicidality. Future research
should also further explore protective factors across sex
and gender groups. Tailoring interventions to address
both universal and individual vulnerabilities identi-
fied during adolescence, while simultaneously enhanc-
ing protective factors, is essential for effective practice.
By enhancing understanding and leveraging protective
factors, we can develop targeted prevention strategies
that build on strengths, resilience, and hope, ultimately
empowering individuals and communities to reduce
suicidality.

Conclusion

Positive self-perceptions, encompassing physical appear-
ance, social competence, and global self-worth, are sig-
nificantly associated with reduced levels of both SI and
SA one year later. Notably, self-worth is more strongly
associated with reduced SI in females compared to males.
Additionally, social competence is associated with lower
odds of SA in males relative to females, although this
association only trends towards significance. Higher lev-
els of physical activity and school connectedness/wellbe-
ing were linked to lower levels of SI across both sexes,
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with no significant sex differences observed. Increased
school connectedness/wellbeing were associated with
lower levels of SA across both sexes. Task-oriented cop-
ing, attachment, family functioning and SES did not
demonstrate significant associations with SI or SA over
the one-year period. Conclusively, these results highlight
the importance of focusing on self-perception, physical
activity and school connectedness/wellbeing in preventa-
tive strategies, while underscoring the need for sex-sensi-
tive approaches.
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