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ABSTRACT
Background:  There is compelling evidence for an association between negative life events (NLE) 
and substance-related problems (SRP) during adolescence. The literature is, however, still limited 
with regards to protective factors for SRP among adolescents exposed to NLE. Methods:  A large 
population-based survey including 9,611 Norwegian adolescents aged 16 to 19 years, comprised 
the dataset of this study. The main explanatory variable was NLE. The main outcome variable was 
SRP, assessed by the CRAFFT scale. Potential protective factors were measured with five subscales 
from the Resilience Scale for Adolescents (READ) questionnaire. The potential protective factors 
and sex were explored as moderators for the associations between NLE and SRP. Results: NLE were 
strongly associated with SRP. Four out of five potential protective factors (i.e., Goal Orientation, 
Self-confidence, Family Cohesion, and Social Support) showed evidence of a protective-stabilizing 
effect. Even if they had protective effect across all levels of exposure to NLE, these effects were 
even stronger for adolescents with high exposure. For Family Cohesion a protective-stabilizing 
effect was only evident for boys, while a direct protective effect was found for girls. Finally, Social 
Competence was the only factor that did not show any evidence of promoting resilience toward 
SRP. Conclusions:  NLE had a strong relation with SRP in this study. Protective factors buffered 
against SRP for all adolescents – but particularly so for adolescents who had high exposure to 
NLE. These findings highlight the need for preventive efforts to strengthen protective factors that 
may promote resilience among adolescents at risk for SRP.

Abbreviations:  SRP: substance-related problems; NLE: negative life events; READ: Resilience Scale 
for Adolescents

Introduction

There is compelling evidence for an association between 
negative life events (NLE) and substance-related problems 
(SRP) during adolescence (Carliner et  al., 2016; De la 
Peña-Arteaga et  al., 2021; Dube et  al., 2006; Giordano et  al., 
2014; Keyes et  al., 2011). The scientific literature describes 
different types of NLE—and all these types appear to be 
associated with SRP—including adverse childhood experi-
ences (ACE) such as childhood maltreatment and household 
dysfunction (Anda et  al., 1999, 2006); lifetime exposure to 
interpersonal violence, e.g. physical assault, sexual assault, 
or witnessed violence (Keyes et  al., 2011; Kilpatrick et  al., 
2003; Perkins & Jones, 2004); traumatic disasters or acci-
dents, e.g. natural disasters, mass shootings or terrorism 
(Cerdá et  al., 2011; DiMaggio et  al., 2009); and interpersonal 
loss, e.g. death of parents, family members, friends, or 

romantic companions (Estaugh & Power, 1991; Kendler 
et  al., 2002; Melhem et  al., 2008). Individuals that experience 
multiple NLE have a substantially increased risk for SRP 
(Anda et  al., 2006; Clements-Nolle et  al., 2022; Enoch, 2011; 
Ford et  al., 2010; Lloyd & Turner, 2008). However, not all 
adolescents who have been exposed to NLE develop SRP, 
indicating that moderating factors play an important role 
(Ma, 2006). Accordingly, a growing literature has focused 
on theoretical models and empirical studies of resilience, 
which is often defined as “a positive adaptation despite 
significant adversity” (Luthar et  al., 2000; Masten et  al., 
1990; Rudzinski et  al., 2017).

The resilience literature with regards to SRP is fairly new 
and therefore limited. A range of studies have used the 
resilience concept, but with large theoretical heterogeneity 
(Rudzinski et  al., 2017). Specifically, different studies oper-
ationalize resilience as either a trait, an outcome, a process, 
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or as a mix of these aspects (Rudzinski et  al., 2017). This 
heterogeneity makes it rather difficult to summarize the 
existing knowledge and underscores the need for a high 
degree of specificity of how resilience is defined and oper-
ationalized in the context of a given study. Even though 
some have viewed it has a trait, resilience is probably better 
understood as the result of a dynamic and complex interplay 
between protective- and risk factors. This understanding of 
the concept is in line with the contributions from Fergus 
et  al. (Fergus & Zimmerman, 2005) and Luthar et  al. (Luthar 
et  al., 2000). In their landmark contributions, Luthar and 
colleagues described resilience in terms of direct and inter-
active protective processes (Luthar et  al., 1993, 2000). Direct 
protective processes imply that a protective factor is similarly 
associated with a favorable outcome across individuals with 
high and low exposure to adversity. That is, there is no 
moderation on the association between exposure to adversity 
and the outcome of interest. On the other hand, interactive 
processes imply that the presence of a protective factor 
differentially predicts the outcome based on exposure to 
adversity (i.e., a moderation is observed between exposure 
to adversity and the outcome of interest). Several subtypes 
of such interactive processes are described, including 
“protective-stabilizing,” “protective-enhancing,” and “protec-
tive but reactive” (Luthar et  al., 2000). For example, if the 
presence of a protective factor is more strongly associated 
with a reduction in risk for SRP among adolescents with 
high exposure to NLE compared with their counterparts 
with low or no exposure to NLE, this indicates a 
protective-stabilizing process.

While a range of risk factors for SRP are described (e.g., 
Swadi, 1999,Hawkins et  al., 1992), protective factors are 
generally less elaborated on. Protective factors include both 
internal strengths and external resources, and a distinction 
can be made between personal factors, factors in the family, 
and factors in the extended social network/community 
(Lensch et  al., 2020; Vella & Pai, 2019). Examples of per-
sonal factors include self-efficacy, social competence, goals 
and aspirations, and problem solving; examples of family 
factors include parental supervision, family connectedness, 
and parental warmth; and examples of the factors in the 
extended social network include social support, prosocial 
peers, and school connectedness.

While a range of studies on substance use have incor-
porated some measures of resilience (Keyes et  al., 2011; 
Rudzinski et  al., 2017), few studies have investigated pro-
tective factors associated with resilience against SRP among 
adolescents exposed to NLE (Ashaba et  al., 2022; Lensch 
et  al., 2020; Perkins & Jones, 2004). Among the notable 
exceptions, a study by Perkins and colleagues (Perkins & 
Jones, 2004) reported that the personal factors of religiosity 
and view of future, as well as several factors from the 
extended social network (i.e., peer group characteristics, 
positive school climate, and social support) were associated 
with reduced risk for SRP among 12 to 17 year old adoles-
cents subjected to physical abuse. A recent study by 
Chatterjee and colleagues (Chatterjee et  al., 2018) reported 
that internal assets (i.e., a variety of individual qualities 
hypothesized to guide positive choices) moderated the 

associations between NLE and early initiation of marijuana 
and alcohol use for girls, but not for boys. Some new studies 
have reported that internal assets such as planning and 
decision making and commitment to learning (Belintxon 
et  al., 2022), and external resources such as social partici-
pation (Ashaba et  al., 2022), protected against SRP among 
youth who had experienced NLE. None of these studies, 
however, reported on whether these protective effects were 
protective-stabilizing, protective-enhancing, or protective but 
reactive. Some studies have pointed to associations between 
family factors and adolescent alcohol use (Protinsky & Shuts, 
1990; Wetherill & Fromme, 2007), but these studies did not 
distinguish between individuals with NLE exposure and 
those without. In sum, there is emerging evidence that pro-
tective factors from both personal domains and the extended 
social network may be protective against SRP among ado-
lescents exposed to NLE, while there is a lack of studies on 
how family factors may potentially be protective. Also of 
note, very little is known on potential sex differences in 
protective factors against SRP among adolescents 
exposed to NLE.

In the present study, we aimed to investigate how a range 
of NLE were associated with SRP during adolescence, con-
sidering the potential confounding effects from age and SES. 
We further explored the role of potential protective factors 
from the personal domain, the family, and the extended 
social network on the association between NLE and SRP. 
Based on previous research we expected to find protective 
effects of the included potential protective factors (possibly 
excluding family factors as no previous studies on this topic 
were found). However, the lack of previous comparable stud-
ies prevented more specific hypotheses on whether these 
protective processes would be best characterized by direct 
or interactive effects.

Methods

Study population

Data was employed from the youth@hordaland-survey. All 
adolescents born between 1993 and 1995 living in Hordaland 
County in Western Norway were invited to participate 
(n = 19,430), and of these, 10,257 adolescents chose to par-
ticipate, giving a participation rate of 53%. After excluding 
participants who reported a high number of NLE in com-
bination with unlikely scores on other variables (n = 12) and 
those with missing on all the NLE variables (n = 634), the 
final sample included 9,611 individuals.

Youth@hordaland is a cross-sectional population-based 
study carried out during early 2012, and data was collected 
from adolescents in upper secondary school. The adolescents 
received information per email and one school hour was 
used to complete the questionnaires at school. In addition, 
adolescents not going to school received the questionnaires 
by mail at their home address. Mental health services and 
other institutions were also contacted to facilitate partici-
pation in these settings. The questionnaires used in the 
youth@hordaland study were web-based, and electronic 
informed consent was obtained from all participants. The 
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Regional Committee for Medical and Health Research Ethics 
in Western Norway approved the study.

Explanatory variable: Negative life events

Negative life events (NLE) included eight items: (1) “death 
of a parent”; (2) “death of a sibling”; (3) “death of a friend”; 
(4) “death of a boyfriend/girlfriend”; (5) “Having encoun-
tered an accident/disaster”; (6) “experienced violence from 
an adult”; (7) “having witnessing violence from an adult”; 
and (8) “unwanted sexual actions.” Items 1-4 were dichot-
omous (“Yes”/“No”); item 5 was ordinal with three response 
categories (“No, never,” “yes, once,” to “Yes, more than 
once”); and items 6-8 were ordinal with four response cat-
egories (“No, never,” “Yes, once,” “Yes, a few times,” to “Yes, 
many times”). All the ordinal variables were dichotomized 
to separate those answering “No, never” from those with 
positive responses. A variety scale was then constructed by 
summing the eight dichotomous NLE-variables. The total 
NLE-variable included the following levels: None; 1 NLE; 2 
NLE; 3 NLE; and 4 or more NLE. See Table 1 for more 
details on the distribution of NLE in our sample.

Outcome variable: Substance-related problems

SRP was the main outcome variable in this study and was 
measured using the six-item CRAFFT scale. This scale has 
been designed to identify potential SRP among adolescents, 
has been demonstrated to have acceptable sensitivity and 
specificity at a cutoff of ≥2 (Dhalla et  al., 2011), and has 
shown to be effective as a screening tool for SRP (Pediatric 
Emergency Care Applied Research Network., 2019). This 

scale has previously been investigated in relation to psycho-
metric properties and convergent validity in the present 
sample (Skogen et  al., 2013), showing a linear relationship 
between the continuous CRAFFT score and excessive alcohol 
consumption, binge drinking, and illicit drug use. In the 
present study, we used the continuous total score on 
CRAFFT (ranging from 0 to 6; mean = 0.82) as an outcome 
variable for SRP.

Potential protective factors

The Resilience Scale For Adolescents (READ) was originally 
developed as an adaptation of the Resilience Scale for Adults 
(RSA) to adolescents (Friborg et  al., 2003; Hjemdal et  al., 
2001). READ includes 28 items, which were originally 
grouped into five scales. Several studies have found a poor 
fit for the original factor solution and have modified the 
scale by removing problematic items (Moksnes & Haugan, 
2018; von Soest et  al., 2010) or identifying a new factor 
structure (Ruvalcaba-Romero et  al., 2014). A recent 
Norwegian study based on the youth@hordaland-population 
(which also forms the basis for the present study) concluded 
that changes to the original factor structure were necessary 
and that the items assess the following five factors: (1) Goal 
Orientation; (2) Self-confidence; (3) Social Competence; (4) 
Family Cohesion; and (5) Social Support (Askeland et  al., 
2020). In the present study, we used this operationalization 
of the factors. We defined the first three as personal pro-
tective factors, the fourth as a family factor, and the last as 
a factor from the extended social network. See Table 1 for 
the distribution of READ scores in our sample. Prior to use 
in the regression analyses, the scores on each READ scale 

Table 1.  Distribution of negative life experiences, protective factors and CRAFFT scores across sex (n = 9,611).
Girls (n = 5,170) Boys (n = 4,441)

N (%) N (%) Cohens d p-value

Negative life events (NLE)
Types of NLE
- Death of a parent (n = 272), N (%) 162 (4.4) 110 (3.9) – .351
- Death of a sibling (n = 137), N (%) 86 (2.3) 51 (1.8) – .155
- Death of a friend (n = 862), N (%) 515 (14.0) 347 (12.4) – .063
- Death of a girlfriend/boyfriend (n = 27), N (%) 14 (0.4) 13 (0.5) – .602
- Encountered an accident/disaster (n = 1,649), N (%) 959 (18.7) 690 (15.6) – <.001
- Experienced violence (n = 962), N (%) 605 (11.8) 357 (8.1) – <.001
- Witnessed violence (n = 1,624), N (%) 1,012 (19.7) 612 (13.9) – <.001
- Encountered sexual harassment (n = 563), N (%) 478 (9.3) 85 (1.9) – <.001
Total number of NLE (n = 9,611), M (SD) 0.74 (1.00) 0.51 (0.84) .25 <.001
- No NLE (n = 5,671), N (%) 3,017 (55.9) 3,288 (67.8) – –
− 1 NLE (n = 2,456), N (%) 1,393 (25.8) 1,063 (21.9) – –
− 2 NLE (n = 998), N (%) 653 (12.1) 345 (7.1) – –
− 3 NLE (n = 347), N (%) 233 (4.3) 114 (2.4) – –
− 4 or more NLE (n = 139), N (%) 102 (1.9) 37 (0.8) – –
Protective factors (READ)
Personal protective factors, M (SD)
- Goal Orientation 3.75 (0.76) 3.86 (0.80) -.13 <.001
- Self-confidence 3.49 (0.90) 3.89 (0.85) -.46 <.001
- Social Competence 3.84 (0.85) 3.91 (0.89) -.09 <.001
Family protective factors, M (SD)
- Family cohesion 3.83 (0.86) 3.90 (0.83) -.08 <.001
Factors from the extended social network, M (SD)
- Social Support 4.41 (0.70) 4.29 (0.79) .17 <.001
Problematic substance use
Total CRAFFT scores, M (SD) 0.87 (1.21) 0.76 (1.23) .09 <.001

Notes: M = mean. SD = standard deviation. READ = Resilience Scale for Adolescents. CRAFFT = acronym for the six items in the 
validated questionnaire for screening of adolescent alcohol/drug-related problems.
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were converted to z-scores (a common standardization of 
the data: i.e., a z-score of 0 equals the mean; a z-score of 
1 equal one standard deviation over the mean).

Included co-variates

Demographic information was included and used as control 
variables in the main regression analyses. Age and sex 
were retrieved from the Norwegian Population Registry 
and were available for all participants in the youth@
hordaland-sample. Self-reported information about family 
economic well-being were collected as either (1) “poorer 
than others,” (2) ‘equal to others,” or (3) “better than oth-
ers.” Self-reported information on maternal and paternal 
educational attainment was divided into primary school, 
high school, or university or higher education. The vari-
ables of self-reported family financial circumstances, pater-
nal educational attainment, and maternal educational 
attainment were all used as indicators of socioeconomic 
status (SES) (Skogen et  al., 2014).

Statistical analysis

We conducted the following statistical analyses: First, the 
sample was described according to age, sex, and SES. We 
used t-tests for independent samples and Pearson chi-square 
tests to indicate sex differences in the participants’ rates of 
NLE and mean level of protective factors. In addition, 
Cohen’s d effect size of mean differences across sex were 
reported where applicable (Table 1). Second, we conducted 
linear regression analyses for associations between ordinal 
levels of NLE and total CRAFFT scores. These analyses were 
adjusted by age, SES, and the interaction term of “NLE x 
gender.” Due to a significant interaction of “NLE x gender” 
(p < 0.01), we stratified all these analyses by sex. To explore 
whether this association was graded, we visualized predicted 
CRAFFT scores across ordinal levels of NLE for each sex, 
with 95% confidence intervals. Due to small cells in the 
“4+ NLE” category, we reduced the NLE variable to the 
following levels (“No NLE,” “1 NLE,” “2 NLE,” and “3+ 
NLE”) for this analysis (see Figure 1 and Table A1). Third, 
we conducted linear regression analyses for associations 
between ordinal levels of NLE and total CRAFFT scores, 
including the variables of sex, age, and SES in all analyses. 
Individual analyses were done for each of the five protective 
factors from READ, repeated through three models (totaling 
15 analyses; see Table 2). In model 1 we included the spe-
cific protective factor of interest. Model 2 added to model 
1 the adjustment for the two-way interaction term of “NLE 
x protective factor.” Model 3 added to model 1 the three-way 
interaction of “NLE x protective factor x sex.” Finally, we 
constructed margin plots that displayed SRP (i.e., predicted 
CRAFFT scores) across the interactions between levels of 
NLE and z-scores of each protective factor. Specifically, −2 
standard deviations indicated “low scores” on a protective 
factor while +2 standard deviations indicated “high scores.” 
These margin plots were stratified by sex if model 3 (see 
Table 2) indicated a three-way interaction; otherwise, they 

showed analyses from both sexes combined. Missing was 
handled with listwise deletion. A sensitivity analysis was 
conducted by repeating all analyses with a dichotomous 
CRAFFT score. (All analyses were performed using STATA 
V.16.0 (StataCorp, 2019).

Results

The distribution of NLE was positively skewed for both 
genders (mean= 0.63; median = 0; interquartile range: 0-1; 
skewness = 1.74; kurtosis = 6.56). Girls had a higher mean 
number of NLE compared with boys (Cohens d = 0.25, 
p < 0.001). Specifically, girls reported more frequently to 
having encountered an accident/disaster, experienced vio-
lence from an adult, witnessed violence from an adult, and 
having encountered sexual unwanted actions (all ps < 0.001). 
Also, the distribution of CRAFFT scores was positively 
skewed for both genders (mean = 0.82; median = 0; inter-
quartile range: 0-1; skewness = 1.78; kurtosis = 6.13). Girls 
reported slightly higher CRAFFT scores (Cohens d = 0.09; 
p < 0.001). See Table 1 for details. In relation to protective 
factors, boys had higher mean scores on the protective fac-
tors of Goal Orientation, Family cohesion, Social Competence, 
and Self-confidence, while girls had higher mean score on 
Social Support (all ps < 0.001).

Linear regression analyses demonstrated a strong positive 
association between NLE and SRP for both sexes (all ps < 
0.001), but with somewhat stronger magnitude for boys 
(adjusted mean difference = 0.38, 95%CI: [0.32, 0.43]) com-
pared with girls (adjusted mean difference = 0.30, 95%CI: 
[0.26, 0.34]). Figure 1 shows that the association between 
ordinal levels of NLE and SRP was characterized by a graded 
effect (for details, see Supplementary Table A1).

Table 2 outlines the analyses including the protective 
factors as moderators of the association between NLE and 
SRP. In model 1, four out of five protective factors (i.e., 
Goal Orientation, Social Support, Family Cohesion, and 
Self-confidence) significantly reduced the magnitude of the 
association between NLE and SRP (mean differences [mean 
diff] ranging from −0.09 to −0.18, all ps < 0.001). Social 
Competence did not show any significant protective effects 
(Figure 2). In model 2 there were additional two-way inter-
actions between NLE and Goal Orientation, NLE and Social 

Figure 1.  Predicted CRAFFT scores across ordinal levels of NLE.
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Support, and NLE and Self-confidence (mean diff ranging 
from −0.03 to −0.04, all ps <0.01), indicating interactive 
protective effects. More specifically, these interaction effects 
were protective-stabilizing (Luthar et  al., 2000) (see Figures 
3–5). For model 3, one significant three-way interaction in 
the prediction of SRP was identified between NLE, Family 
Cohesion and sex (mean diff = −0.05, p < 0.05), indicating 
sex differences for this interactive protective effect. Hence, 

there was a protective-stabilizing effect from Family Cohesion 
for boys (Figure 6), but only a direct protective effect of 
Family Cohesion for girls (Figure 7).

A sensitivity analysis using dichotomous CRAFFT scores 
for the most part confirmed these results, with the exception 
that the two-way interaction between Goal Orientation and 
NLE (p = 0.06) and the three-way interaction between Family 
Cohesion, NLE, and Sex (p = 0.11) were no longer statistically 
significant.

Discussion

The present study revealed a strong relation between NLE 
and SRP. These findings support the large literature that has 
shown clear links between NLE and substance-related out-
comes. Whereas some of the most influential studies in this 
research field have reported adverse childhood experiences as 
potent risk factors for SRP (Anda et  al., 1999, 2006), we used 
relatively common lifetime-aggregated NLE as our explanatory 
variables. These findings are consistent with a range of studies 
that has documented that NLE from different domains (e.g., 
interpersonal loss/death, interpersonal violence, and traumatic 
disasters/accidents) increase the risk of adolescent SRP 
(Estaugh & Power, 1991; Keyes et  al., 2011; Kilpatrick et  al., 
2003). The present study showed a graded relationship between 
these common lifetime-aggregated NLE and adolescent SRP. 

Table 2.  Results from interaction models predicting CRAFFT score from negative life events and protective factors (n = 9,611).
Model 1 

Mean diff.
Model 2 

Mean diff.
Model 3a 

Mean diff.

Personal factors
Goal Orientation
NLE 0.34*** 0.34*** –
Goal Orientation -0.12*** -0.10*** –
NLE x Goal Orientation – -0.04** –
NLE x Goal Orientation x Sex – – –
Test statistics R2 = 0.08, F(2,9494)=408.32*** R2 = 0.08, F(3, 9493)=275.58*** –
Self-confidence
NLE 0.34*** 0.34*** –
Self-confidence -0.10*** -0.08*** –
NLE x Self-confidence – -0.03** –
NLE x Self-confidence x Sex – – –
Test statistics R2 = 0.08, F(2,9448)=387.38*** R2 = 0.08, F(3, 9447)=260.65*** –
Social Competence
NLE 0.35*** – –
Social Competence 0.01 – –
NLE x Social Competence – – –
NLE x Social Competence x Sex – – –
Test statistics R2 = 0.07, F(2,9445)=346.96*** – –
Family factors
Family Cohesion
NLE 0.31*** 0.31*** 0.27***
Family Cohesion -0.18*** -0.17*** -0.22***
NLE x Family Cohesion – −0.02 0.01
NLE x Family Cohesion x Sex – – -0.05*
Test statistics R2 = 0.09, F(2,9419)=466.20*** R2 = 0.09, F(3, 9418)=311.48*** R2 = 0.09, F(7,9414)=137.28***
Extended social network
Social Support
NLE 0.35*** 0.34*** –
Social Support -0.09*** -0.06*** –
NLE x Social Support – -0.04** –
NLE x Social Support x Sex – – –
Test statistics R2 = 0.07, F(2,9445)=377.51*** R2 = 0.07, F(3, 9444)=255.01*** –
Notes: NLE = negative life events. Estimates are not shown in Model 3 if a statistically significant three-way interaction (“NLE” x “protective factor” x “gender”) 

was not present; estimates are not shown in Model 2 if a statistically significant two-way interaction (“NLE” x “protective factor”) was not present unless a 
three-way interaction in Model 3 was already present.

p-values: *<0.05, **<0.01, and ***<0.001.
aAlso includes “sex,” and the interactions terms of “NLE x sex” and “protective factor x sex” (not shown).

Figure 2.  Predicted CRAFFT score from interaction of NLE and 
social competence.
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Thus, our study adds to the scientific literature that points to 
a particularly high risk of SRP among individuals with a high 
exposure to NLE (Anda et  al., 2006; Clements-Nolle et  al., 
2022; Enoch, 2011; Ford et  al., 2010). The main contribution 
from the present investigation is, however, related to our anal-
yses of resilience. We found protective-stabilizing effects for 
four out of five potential protective factors on the association 
between NLE and SRP. Specifically, these protective-stabilizing 
effects were detected from personal factors (i.e., Goal 
Orientation and Self-confidence), a family factor (i.e., Family 
Cohesion, boys only), and a factor from the extended social 
network (i.e., Social Support).

Our findings highlight that two out of three protective 
factors from the personal domain (i.e., Goal Orientation and 
Self-confidence) mitigated the risk for adolescent SRP, while 
no such protective effect was found for Social Competence. 
These findings add knowledge to the existing literature base 
in several respects. Other studies have highlighted goals and 
aspirations, and view of the future, as internal protective 
factors in relation to adolescent SRP (Hodder et  al., 2016; 
Perkins & Jones, 2004). As the READ scale of Goal 
Orientation in part focus on goals and a positive evaluation 
of one’s efficacy in reaching those goals in the future, our 
study may be interpreted to support those previous findings. 

The Self-confidence scale focus on self-confidence and 
self-efficacy skills relating to solving difficult life situations. 
Hypothetically, self-confidence may contribute to the choice 
of other means of coping than “self-medication” with sub-
stances in the face of emotional and social problems fol-
lowing life difficulties, or to a lower vulnerability when it 
comes to adopting deviant behaviors and substance use 
following peer pressure. Supporting this notion, 
self-medication with substances is closely linked with deficits 
in self-regulation skills, in part arising from difficulties with 
regulating affects, self-esteem, relationships, and self-care 
(Khantzian, 1997). Furthermore, self-esteem—which bear 
similarities with the READ scale of Self-confidence—is asso-
ciated with developmentally healthy outcomes, including 
reduced alcohol use and susceptibility to peer pressure 
(Zimmerman et  al., 1997). In short, our study points to the 
need for interventions that aim to strengthen the personal 
domains of goal orientation and self-confidence among ado-
lescents with high exposure to NLE.

In the present study, Family Cohesion was a protective 
factor in the association between NLE and SRP. Our findings 
support previous studies that have pointed to associations 
between family factors, such as family cohesion and parental 
warmth, and adolescent alcohol use (Protinsky & Shuts, 

Figure 3.  Predicted CRAFFT score from interaction of NLE and 
goal orientation.

Figure 4.  Predicted CRAFFT score from interaction of NLE and 
self-confidence.

Figure 5.  Predicted CRAFFT score from interaction of NLE and 
social support.

Figure 6.  Predicted CRAFFT score from interaction of NLE and 
family cohesion, for boys.
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1990; Wetherill & Fromme, 2007). A study by Marshal and 
Chassin (Marshal & Chassin, 2000) reported that parental 
social support and discipline buffered adolescent girls from 
the influence of substance-use promoting peers in relation 
to alcohol use, while both variables (parental social support 
and discipline) exacerbated peer effects on boys’ alcohol 
use. The present study adds to these previous results by 
also highlighting family cohesion as a robust protective fac-
tor following NLE exposure. Our results are also novel in 
highlighting that family cohesion had a somewhat stronger 
protective effect among boys with higher levels of NLE 
compared with boys with lower levels of NLE. It is difficult 
to provide firm conclusions on why this risk moderation 
effect was not seen among girls. Potentially, this has to do 
with differences in the distribution of NLE across the sexes 
(for example, girls had higher rates of experiences with 
unwanted sexual events compared with boys). This is a mere 
speculation, however, and future studies are needed to rep-
licate whether there are true sex differences in the protective 
factor of family cohesion on risk for SRP and how these 
sex differences could be explained. It should also be noted 
in this respect that both girls and boys had a direct pro-
tective effect from family cohesion on the risk or SRP. 
Therefore, our study underscores the need for interventions 
that aim to strengthen a supportive family environment as 
a means of reducing risk for SRP among adolescents with 
high NLE exposure.

We also found protective effects of the Social Support 
scale on the association between NLE and SRP. This scale 
focuses on caring relationships with family and friends, as 
well as access to support, without distinguishing between 
peer and adult social support. Some previous studies have 
pointed to associations between social support and adoles-
cent SRP. Previous studies have for example suggested that 
external factors such as positive peer group characteristics 
and social support protect adolescents from substance 
use-involvement (Hodder et  al., 2016; Perkins & Jones, 
2004). A study by Wills and Vaughan (Wills & Vaughan, 
1989) reported that adult social support was associated with 
reduced adolescent alcohol use, while peer social support 
was associated with more alcohol use for subjects with low 

levels of adult support. Hence, the blending of peer and 
family social support in the READ Social Support-variable 
confounds the interpretation of our findings. Nevertheless, 
our findings suggest that social support—as a composite 
of peer and family social support—contributed to lower 
risk for SRP, particularly among individuals exposed to 
NLE. This finding lend some support to a previous study 
that highlighted social support among the factors that pro-
tected adults exposed to potentially traumatic events from 
psychopathology, including substance use (Bonanno et  al., 
2007). Thus, social support appears as another potential 
target of intervention for SRP prevention efforts among 
at-risk adolescents.

Finally, we found that Social Competence was the only 
protective factor from the READ questionnaire that did not 
have any statistically significant protection effect on adoles-
cent SRP. This finding lends support to a study by Belintxon 
and colleagues who reported that social competence did not 
facilitate resilience toward SRP among adolescents exposed 
to NLE, unlike for example planning and decision making 
(Belintxon et  al., 2022). A study by Scheier and coworkers 
reported that a general measure of social competence had 
no long-term effects on alcohol use among adolescents, 
while poor refusal skills (i.e., a specific sub-type of social 
competence) were associated with higher alcohol use (Scheier 
et  al., 1999). The items comprising the READ Social 
Competence scale resolves around general social skills such 
as competence in making friends and the ability to have 
positive conversations. Hence, these social competence skills 
may not be as relevant in relation to reducing risk of ado-
lescent SRP as for example refusal skills. A study by Chen 
and coworkers found that two sub-factors of social compe-
tence (i.e., prosociality and sociability) were associated with 
SRP in opposite directions (Chen et  al., 2019). Thus, dif-
ferent aspects of social competence appear to increase and 
decrease probability of SRP, respectively. Furthermore, sub-
stance use during adolescence appears to have a predomi-
nantly social nature (Colder et  al., 2013), and high social 
competence per se may therefore not protect against sub-
stance involvement during this period in life.

Implications

Previous literature is limited in regards to factors that may 
promote resilience in adolescents exposed to high risk for 
SRP (Keyes et  al., 2011). Better knowledge of factors that 
contribute to reducing the risk for SRP among adolescents 
that has experienced NLE, may be pivotal in informing 
more targeted prevention initiatives. For instance, 
asset-building programs may potentially mitigate the con-
sequences of high-risk backgrounds in adolescence and even 
into adulthood (Chatterjee et  al., 2018). It has been sug-
gested that interventions aiming at reducing risk for ado-
lescent SRP need to focus on specific protective factors 
(Hodder et  al., 2016). The present study highlights the 
potential benefits of promoting protective factors from the 
personal domain, family, and the extended social network 
in adolescents at high-risk for SRP. Specifically, Goal 
Orientation and Self-confidence are personal protective 

Figure 7.  Predicted CRAFFT score from interaction of NLE and 
family cohesion, for girls.
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factors that may be leveraged to alleviate risk for problematic 
substance use involvement. In addition, Social Support and 
Family Cohesion are external protective factors that should 
also be promoted in high-risk adolescents. Family cohesion 
could potentially be increased through various 
family-strengthening programs. Interestingly, Social 
Competence was not associated with any protective effects 
against SRP in the present study. This does not necessarily 
imply that strengthening of social competence is ineffective 
as part of prevention programs toward SRP. However, this 
finding actualizes the need to critically evaluate which social 
skills that should be targeted in such programs and why. 
For example, life skills-program that include focus on refusal 
skills/drug resistance skills show promising results for ado-
lescents (Botvin & Griffin, 2014). To enhance our under-
standing of the potential protective effects of social 
competence on substance use outcomes, future research 
should therefore take aim at measuring specific domains of 
social competence, and follow-up results from adolescence 
into adulthood. Future studies are needed to expand our 
understanding of the mechanisms involved in the protective 
effects that derive from selected variables across the personal 
domain, the family, and the extended social network.

Strengths and limitations

The present study has several strengths. We used a large 
population-based sample of adolescents; a validated ques-
tionnaire for the measurement of potential protective factors 
(Askeland et  al., 2020), and SRP (Skogen et  al., 2013); and 
a set of relatively common stressful or negative life events 
to construct a composite measure of cumulative load of 
NLE. We adhered to a pronounced call in the scientific 
literature for more studies that investigate protective effects, 
including risk moderation effects, in the associations 
between NLE and SRP. A previous population-based study 
found that the geographical area from where the adolescents 
came, Hordaland county, to be regarded as relatively rep-
resentative of the general Norwegian population 
(Folkehelseinstituttet, 2010). The study also has some lim-
itations. The cross-sectional design of the study limits our 
ability to draw conclusions on causality or directionality of 
the analyzed associations and moderation effects. All the 
included measures were based on self-report, and the appli-
cation of either registry data or clinical interview would 
have added strength to our data. We also acknowledge the 
possibility of dependent error given that the exposures 
(NLE and protective factors) and outcome (substance use) 
were self-reported on the same survey questionnaire 
(Ranker et  al., 2019).

Conclusions

NLE are strong and robust correlates of SRP among ado-
lescents, and we found a graded relationship between com-
mon lifetime-aggregated NLE and adolescent SRP. Protective 
factors from the personal domain, the family, and the 
extended social network moderated the associations between 

NLE and SRP. These findings highlight the need for pre-
vention efforts to strengthen selected protective factors in 
individuals at risk for developing SRP during adolescence.
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