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Background: Self-harm is prevalent among adolescents and associated with mental health problems and negative
life-events. Few studies have examined changes in its prevalence related to these factors. This study explored
whether changes in prevalence of self-harm among adolescents had occurred, and to what extent changes in
associated factors may have contributed. Methods: Two cross-sectional school-based surveys among adolescents
(grades 8-10) in Norway were conducted in 2002 (N = 5842) and in 2017/18 (N = 29 063). Past year prevalence of
self-harm and identical variables on risk factors was analyzed in hierarchical logistic regression to examine
whether and to what extent changes in self-harm correlates could explain periodical change in prevalence of
self-harm. Results: An increase from 4.1% to 16.2% in self-harm prevalence was observed from 2002 to 2017/18.
The increase was relatively larger among girls compared to boys and among 8th graders compared to 10th
graders. Among the assessed risk factors for self-harm, depressive symptoms increased, while anti-social behavior,
exposure to violent acts and drinking to intoxication decreased. The increase in depressive symptoms contributed
to explain increase in self-harm. This contribution was outweighed by the decrease in other risk factors.
Conclusions: Self-harm prevalence increased 4-fold among Norwegian adolescents over a 15-year period. While
exposure to several risk factors for self-harm changed substantially in this period, these risk factors could in sum
not explain any of the increase in self-harm.

Introduction

elf-harm affects millions of people and constitutes a major public
Shealth problem; life-time prevalence among adolescents is in the
range between 10% and 20%." Self-harm often starts and peaks in
adolescence,” and is one of the most prominent predictors of sui-
cide.>* Self-harm is used in various ways and terms for non-fatal
self-inflicted harm include ‘Deliberate self-harm, Attempted suicide,
Parasuicide and Self-injury’.” Here, we define self-harm broadly; any
form of deliberate self-injury or self-poisoning, regardless of motiv-
ation and intention to die. Self-harm in adolescents is associated
with female gender, mental health problems and negative life-
events, alcohol and drug use, problem behaviors, poor social net-
work and poor family functioning, amongst others.”'® Secular
trends in self-harm may thus be influenced by the extent and dis-
tribution of such time-variant factors.

In recent years, a substantial increase in depressive symptoms
among teenagers is reported,’’ a trend which per se may have led
to an increase in the prevalence of self-harm. On the other hand,
other risk factors for self-harm, including adolescent substance use
and problem behaviors, have decreased substantially,'>'* and may
thus have countered a possible increase in self-harm due to depres-
sive symptoms. Moreover, the use of digital platforms and social
media have changed dramatically along with the ways in which
teenagers spend their leisure time, their relationship with parents,
their attitudes and future perspectives seem to have changed.'® All
these changes in how adolescents live their lives may have affected
the extent of self-harm.

Few studies seem to have examined trends in self-harm over time.
Collishaw'" reviewed trends in child and adolescent mental health

and noted that epidemiological evidence about trends in self-harm is
lacking. Administrative data may provide trend descriptions for self-
harm treated in specialized health services, however, only a minor
fraction—and probably the most severe cases—of those who self-
harm are treated in the health services.'*'> Thus, our main source of
data about the extent, trends and characteristics of self-harm in
young people stems from community-based surveys predominantly
conducted in schools.

In a recent review of community-based surveys of self-harm in
adolescents, spanning the period 1990-2015, Gillies et al." reported
that among 56 studies from various countries, the average life-time
prevalence increased significantly over the 25-year period. Swannell
et al.'® systematically reviewed general population-based studies of
self-harm from various countries and found an increase in average
prevalence rates from 1990 to 2012. However, they16 found that
prevalence rates varied systematically with various methodological
factors (e.g. response format, incentive, anonymity, mode of meas-
urement and research focus), and when accounting for these factors,
the adjusted average prevalence rate was stable over time. Notably,
studies examining changes in prevalence of self-harm applying iden-
tical methodology, and hence suitable for monitoring secular trends
within a single country or region, were not included in the above
cited reviews. We therefore performed literature searches in Medline
and Google Scholar (May 2019) and retrieved a few relevant studies
published the last 10 years. These reported minuscule increases in
self-harm prevalence over short periods of time.'”'® Thus, consid-
ering the changes in risk factors for self-harm in adolescents that
have occurred over the past 15-20 years, there is an urgent need to
explore whether prevalence of self-harm has changed as well, and if
so, identify which factors that underlie the change.
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With the availability of suitable datasets from surveys among
Norwegian adolescents, conducted 15years apart, the aim of this
study was to examine whether changes in prevalence of self-harm
among adolescents had occurred, and if so, to explore to what extent
changes in other factors related to self-harm may have contributed
to the observed change.

Methods

Samples

Two sets of cross-sectional school-based surveys among adolescents
in Norway (grades 8 through 13) were used. The target group and
data collection methods were similar, as were many of the variables
of relevance for our study purpose. Both were anonymous and
provided by the Norwegian Social Science Data Services. For this
study, we identified outcome and relevant risk factor variables that
were identical or highly comparable in the two datasets.

The first dataset is taken from the ‘Young in Norway  survey
conducted in 2002. The sample was nationwide and comprised stu-
dents from 73 schools, representing a broad range of municipalities
regarding industry structure and urbanity.'® The overall response
rate was 92.3%. Ethical approval of the study was obtained from
the Norwegian Social Science Data Services. Consent from the
Ministry of Research and Education, the local school authorities
and -boards were obtained. Detailed description of the design and
procedures is published elsewhere.'® To obtain comparable datasets
over time, we analyzed data from eighth to 10th grade only, result-
ing in a net sample of 5842 respondents from 2002.

The second dataset comprises a series of cross-sectional school
surveys conducted in 54 municipalities across Norway in 2017 and
2018. These surveys are part of a quality assured and standardized
system designed to conduct local surveys of adolescents in Norway,
‘Young Data’.° The purpose is to monitor living conditions, includ-
ing mental health among the adolescents in a local context. Ethical
approval of the study was obtained from the Norwegian Social
Science Data Services. Detailed description of the surveys is pro-
vided elsewhere.”® The overall response rate in secondary school is
82%, and our sample of students participating in the 2017 and 2018
surveys comprised a total of 29 063 respondents in grades 8 through
10. In sum, the two datasets include responses from 34 905 students
in secondary school.

Variables
Self-harm

In the 2002 survey, the students were asked, ‘Have you ever inten-
tionally taken an overdose with pills or in any other way tried to
harm yourself?” Response categories were ‘Yes, less than 1 year ago’,
‘Yes, more than 1year ago’ and ‘No, never’. The variable was re-
coded into a dichotomous variable, reflecting past 12 months self-
harm, to match the variable in the 2017/18 surveys. Here, the ques-
tion was asked under the subheading ‘Self-harm’: ‘Have you tried to
harm yourself in the past 12 months?” with the response categories
Yes’ and ‘No’.

Socio-demographics

Gender and school grade (proxy for age) were included. Urban—
rural dwelling was based on information about the municipality
to which the school belonged and categorized into the following:
big city (i.e. >100 000 inhabitants); medium sized city (50 000—
100 000 inhabitants); small city (15 000-50 000 inhabitants); town
(5000-15 000 residents); and village/countryside (<5000 inhabi-
tants). Perceived family economy was assessed by the item: ‘How
is the economic situation in your family over the past two years?
and five response categories included ‘Very good all the time’,

‘Mainly good’, ‘Neither good nor poor’, ‘Mainly poor’ and ‘Very
poor all the time’.

Anti-social behavior

Four items regarding frequency of anti-social behavior were
retrieved from National Youth Longitudinal Study (NYLS).*' They
were vandalism; not paying for tickets; school truancy; and spending
the night away from home without your parents knowing where you
were. The reference period was the last year. Response categories
were: ‘Never’, ‘once’, 2-5 times’, ‘6—10 times’ and ‘11 times or
more’. These variables were re-coded into semi-continuous meas-
ures (taking the values 0, 1, 4, 8 and 15, respectively), and added into
a sum-score, ranging from 0 to 60.

Alcohol intoxication frequency

Alcohol intoxication frequency was also retrieved from the NYLS
scale’’ and had identical response categories. As alcohol intoxication
may trigger self-harm, its role in self-harm differs from that of the
other anti-social items included, and hence was treated separately.
The question was how often in the past year they had drunk so
much that they felt clearly intoxicated.

Romantic relationship

The students were asked whether they had a girl/boyfriend with
response categories: ‘Yes, I have now’, ‘No, but I had previously’
and ‘No, I never had one’. In the analysis, the two negative responses
were collapsed together.

Depressive symptoms

Depressive symptoms were assessed by six items from ‘The Hopkins
Symptom Checklist’>* and the ‘Depressive Mood Inventory’.”> These
items were ‘felt that everything was a struggle’, ‘sleeping problems’,
‘depressed mood’, ‘hopelessness’, ‘felt stiff or tense’ and ‘worried too
much about things’. The last week was the reference period. Four
response options ranged from ‘Not bothered at all’ (1) to “Very
much bothered’ (4). A mean score (range 1 through 4) of the six
items was used in the analysis.

Exposure to violence

The students were asked whether they, during the past 12 months,
had been exposed to ‘violent threats (that made you scared)’ and
‘been hit, without visible injury’. Four frequency response categories
applied to both questions and were ‘Never’, ‘Once’, 2-5 times’ and
‘6 times or more’. These were re-coded into semi-continuous vari-
ables and added into a sum-score ranging from 0 to 16.

Strategy of analysis and statistical analyses

Change in prevalence of self-reported self-harm over the observation
period was first described for all students and for demographic strata
(by gender, school grade and urban/rural dwelling) and differences
were tested using Pearson’s chi-squared test. Self-harm correlates
were identified among the potential candidates, and—due to high
statistical power—we applied an indicator of magnitude of associ-
ation rather than level of statistical significance as criterion for sig-
nificant association in bivariate analyses. Thus, only variables
producing at least 20% variation in self-harm prevalence were
included as correlates in the further analyses.

Next, we explored whether the identified self-harm correlates
changed over the observation period. Differences were tested, using
Pearson’s chi-squared test for categorical variables and F-test for
continuous variables.

In order to examine whether and to what extent changes in self-
harm correlates could explain change in the prevalence of self-harm
over the observation period, we regressed self-harm on a
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dichotomous-period variable in a hierarchical manner. First, the
period variable was estimated in a model, only adjusting for demo-
graphic sample difference (Model A); i.e. the two datasets differed
with regard to distribution of urban—rural dwelling. In the subse-
quent models (Models B and C), the period effect was estimated
after adjustment for correlates to self-harm that had changed sig-
nificantly over the observation period. Difference in the parameter
estimate for the period before and after adjustment for these corre-
lates, indicates the extent to which these self-harm correlates con-
tribute to the overall change in prevalence of self-harm, and the
difference was tested by T-test:

T = (bl- b2/square root of [ SE bl squared + SE b2 squared ])

These analyses were conducted for the overall sample of students
and for demographic strata of students that is stratified by gender,
school grade and urban/rural dwelling.

The proportion of change in self-harm prevalence over the ob-
servation period explained by changes in self-harm correlates was
calculated as the difference between parameter estimate (regression
coefficient) for period in Models A and B divided by the parameter
estimate for period in Model A.

Results

Overall, the percentage of adolescents reporting self-harm in the past
year almost quadrupled; from 4.1% in 2002 to 16.2% in 2017/18,
most prominently among girls.

Sample characteristics of the two datasets are presented in table 1,
and no large differences in the two samples regarding socio-demo-
graphics were found.

Table 1 Sample characteristics of the two datasets from 2002 and
from 2017/18

N 2002 2017/18
5842 (%) 29 063 (%)
Gender
Boys 50.0 49.3
Girls 50.0 50.7
Grade
8th grade 33.7 33.8
9th grade 32.7 333
10th grade 33.7 32.8
Urban-rural dwelling
Big city 18.5 15.6
Medium large city 8.2 31.6
Small city 18.1 28.2
Large village 17.6 17.9
Small village or county-side 36.3 6.7
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The following variables filled the criterion for self-harm correlate
and were included in the further analyses: gender, age (i.e. school
grade), urban/rural dwelling, depressive symptoms, exposure to vio-
lent threats and acts, alcohol intoxication and anti-social behavior.
Cross-tabulations of past year self-harm and demographic variables
showed that girls and students in 10th grade more often reported
self-harm, as compared to boys and students in lower grades, re-
spectively. Prevalence of self-harm increased with increasing:—score
on depressive symptoms;—frequency of exposure violent threats
and acts;—frequency of drinking to intoxication; and anti-social
behavior score. Prevalence of self-harm differed somewhat across
categories of residential area, but there was no clear trend in the
association with regard to degree of urban dwelling. Self-harm was
more often reported by those who were in a romantic relationship
and among those who perceived their family economy as poor.

Whether the distribution of these correlates to self-harm had
changed over the observation period, was explored in further anal-
yses. We found that the depressive symptoms score increased, and
hence was a likely candidate for explaining some of the increase in
self-harm. On the other hand, anti-social behavior, exposure to vio-
lent acts and drinking to intoxication decreased during the obser-
vation period—and the proportion of adolescents being in a
romantic relationship or perceiving their family economy as poor,
also decreased (table 2).

Next, we explored the change in self-harm both overall and in
demographic strata, and we explored whether or to what extent the
changes in self-harm correlates could explain the increase in self-
harm prevalence. Change in self-harm was estimated in logistic re-
gression models, adjusting first for demographic sample differences
only (Model A) and subsequently also for depressive symptoms
(Model B), and finally for all other self-harm covariates (Model
C). In Model A, the parameter estimate [presented as odds ratio
(OR)] for period change in self-harm was almost five for all students
(OR = 4.97), and it was statistically significantly higher for girls than
for boys, higher among younger (eighth grade) than older (10th
grade) adolescents and higher among those living in rural compared
to urban areas (table 3). As expected, the OR for period change was
markedly reduced when adjusting for depressive symptoms; from
4.97 in Model A to 3.68 in Model B. The difference between these
two estimates corresponds to 17% of the increase in self-harm
prevalence from 2002 to 2017/18 being explained by the concurrent
increase in depressive symptoms. Notably, after adjustment for de-
pressive symptoms, change in self-harm did not differ statistically
significantly between girls and boys over the study period, whereas
differences in change between younger and older students and those
in urban and rural areas, remained statistically significant.

When also adjusting for correlates that decreased over time
(Model C), the parameter estimate for period became, as expected,
larger than in Model B, and even larger than that in Model A

Table 2 Change in self-harm and self-harm correlates from 2002 to 2017/18

2002 2017/18 Relative change P
Self-harm last year 4.1% 16.2% 295.1% <0.001
Among boys 2.9% 9.7% 330.8% <0.001
Among girls 5.2% 22.4% 508.7% <0.001
Among 8th graders 23% 14.0% 335.0% <0.001
Among 9th graders 4.0% 17.4% 335.0% <0.001
Among 10th graders 5.6% 16.8% 200.0% <0.001
Among urban dwelling students 4.6% 15.1% 228.3% <0.001
Among rural dwelling students 3.8% 17.0% 347.4% <0.001
Depressive symptoms M (SD) 1.74 (0.65) 1.97 (0.91) 13.2% <0.001
Anti-social behavior M (SD) 4.23 (8.17) 2.56 (5.67) —39.5% <0.001
Alcohol intoxication frequency M (SD) 2.34 (4.47) 0.61 (2.24) —-73.9% <0.001
Girlfriend or boyfriend % (SD) 15.0% (35.7) 10.6% (30.8) -29.3% <0.001
Perceived family economy M (SD) 0.94 (0.91) 1.22 (0.88) 29.8% <0.001
Exposure to violent threats M (SD) 0.32 (1.13) 0.32 (1.19) 0.0% 0.939
Exposure to violent acts M (SD) 0.74 (1.88) 0.56 (1.66) —24.3% <0.001
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Table 3 Logistic regression models of change in self-harm from 2002
to 2017/18 adjusted for correlates

Model A®
OR (95% ClI)

Model B®
OR (95% CI)

All 4.97 (4.16-5.53) 3.68 (3.17-4.27)
Gender
Boys 3.61 (2.83-4.61) 3.57 (2.77-4.59)
Girls 5.63 (4.71-6.72) 3.64 (3.02-4.38)
Grade
8th 7.23 (5.26-9.94) 6.74 (4.82-9.43)
10th 3.61 (2.92-4.47) 2.45 (1.96-3.07)
Dwelling
Urban 3.43 (2.54-4.63) 2.88 (2.10-3.96)
Rural 5.96 (4.58-7.76) 4.14 (3.56-4.82)

a: Adjusted for dwelling.
b: Adjusted for dwelling and depressive symptoms.

Table 4 Logistic regression models of change in self-harm from 2002
to 2017/18 adjusted for all correlates

Model C
OR (95% ClI)

All 6.06 (5.13-7.15)
Gender
Boys 5.72 (4.33-7.55)
Girls 6.82 (5.49-8.46)
Grade
8th 12.97 (8.70-19.34)
10th 4.21 (3.28-5.41)
Dwelling
Urban 5.01 (3.49-7.18)
Rural 9.68 (6.81-13.76)

(table 4). Having adjusted for all self-harm correlates, the relative
increase in self-harm did not differ by gender (P > 0.05), but it
remained statistically significantly higher among younger as com-
pared to older students and higher among those in rural as com-
pared to urban areas (table 4).

Discussion

This study was among the first to assess whether self-harm had
changed over a 15-year period, and how prevalence was affected
by associated factors. A substantial increase in last year prevalence
was observed. The level of depressive symptoms also increased
markedly, and could explain some of the increase in self-harm.
Other risk factors, including exposure to violence, alcohol intoxica-
tion and anti-social behavior, changed in the opposite direction.
When taking these changes into account, the increase in self-harm
was even more substantial, leaving a dramatic change unaccounted
for by available data in this study.

The high proportion of adolescents reporting past year self-harm
in the 2017-18 surveys, corresponds well to those reported in a
recent study among adult students (19.6%) in Norway** but was
higher than those reported in earlier meta-analyses among adoles-
cents.>'® Recent studies on trends in self-harm amongst adolescents
in the general population are few, if any, but studies using data from
hospitals, registries or poison information centers have reported
increasing trends in self-harm.>>*’

The observed change in associated factors is consistent with recent
studies based on data from representative cross-sectional studies con-
ducted at various time points. Observations include stabilized or
increased scores on depressive symptoms and decreasing trends in
alcohol use, anti-social behavior and exposure to violence, ! 132830
The observed decline in alcohol use among adolescents also found in

other studies'> may be part of broader life-style changes in adoles-
cence, including decrease in aggressive behaviors.>

A substantial increase in self-harm could not be accounted for by
changes in well-known correlates. Hence, the role of other, unob-
served explanatory factors should be considered in this context.
Notably, over the past 20 years, the life-style and living conditions
for adolescents in several countries have changed markedly. These
changes include the technological development of digital media and
the ways in which people spend their leisure time and interact.’’
Such changes may well have impacted risks for self-harm, yet it
remains to be examined empirically.

Methodological explanations could also affect the observed in-
crease. The slight difference in measurement may possibly account
for some of the observed increase, however, it seems unlikely that this
would differ across gender, age and area of dwelling to the extent as
observed. It is also possible that the content validity; the ways in which
the respondents understand the concept of self-harm has changed
over time, and that reliability of self-reports of self-harm has changed,
for instance if willingness to report self-harm has increased.*®

The large datasets with nationwide samples increase statistical
power and generalizability to adolescents living in Norway. The large
timespan between the two time points increases the likelihood of
observing substantial changes in self-harm and its risk factors over
time. Some limitations exist. First, slightly different questions
regarding self-harm in the two datasets may have impacted the
observed increase. Also the change from ‘pen and paper’ to online
questionnaires may have hampered comparability over time, al-
though previous studies have shown that such change in data col-
lection method does not affect data content or data quality.*

In conclusion, a substantial increase in self-harm was observed,
and the driving forces behind should be further explored. As self-
harm is associated with considerable risk of future suicide, the ob-
servation is a strong call for monitoring future suicide rates among
young adults. On the other hand, self-harm reported in surveys also
comprises experimentation and sub-clinical behavior, and we need
to distinguish this from behaviors that warrants treatment. Anyhow,
evidence-based universal school-based public health prevention pro-
grams exist,>> and should be considered. The Youth Aware of
Mental Health Program has showed to prevent suicidal behavior,™
and may also be used to prevent self-harm, but replications and
cost-effectiveness evaluations are needed.
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Disclaimer

Information from the ‘Young in Norway and ‘Young Data’ made
available through NOVA and NSD have been used in this publica-
tion. The interpretation and reporting of these data are the sole

Key points

e Self-harm among adolescents has increased substantially.

o An increase in depressive symptoms could explain some of the
increase in self-harm.

e Exposure to other established risk factors decreased, and in
sum, the observed risk factors could not explain the substan-
tial increase in self-harm.

o There is an urgent need to better understand why young peo-
ple self-harm to a much higher extent now as compared to
15 years ago.
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