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Abstract

There is a growing concern that the mental health of recent generations of youth is deteriorating, yet the etiology of these
secular changes is not fully understood. We aimed to review the evidence on trends in mental health problems among young
people in Norway. Seven large-scale repeated cross-sectional studies were included in this study, comprising 35 cross-
sectional data collections between 1992 and 2019, with a total sample of 776,606 young people. Our study found a clear
increase in mental health problems among young females in Norway over the past few decades, while the trends were less
marked for males. The proportion of individuals scoring above the problematic symptom score threshold increased on average
by 11.2% (range 2.2% to 21.9%) for females and 5.2% (range — 0.9% to 11.1%) for males, based on data from the individual
studies. The results from a meta-regression analysis showed that across all surveys, mean symptom scores increased by 17%
(95% CI 12 to 21%) among females and 5% (95% CI 1 to 9%) among males from 1992 to 2019. Overall, mental health prob-
lems have increased continually since the early 1990s among young people, especially among young females. The cause of
these secular changes remains unknown but likely reflect the interplay of several factors at the individual and societal level.
Protocol registration: Open science framework, November 8, 2021 (https://osf.io/g7w3v).
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Introduction

Studies have shown an increase in self-reported men-
tal health problems among young people (13-24 years of
age) in high-income countries over the past few decades,
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particularly among females [1-4]. The increase in men-
tal health problems among the youth also coincides with
other indirect indicators of mental health problems, such as
increasing rates of mental healthcare utilization and treat-
ment [2, 5]. Clinicians, researchers, and policymakers have
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raised concerns about whether today’s youth may be more
prone to mental health problems than previous generations
on a global scale.

A comparative systematic review and a large comparative
study, comparing 36 countries across various geographical
regions, highlight a noticeable increase in mental health
problems among young people from 1980 to 2018. This
increase appears more pronounced in countries located
within Northern Europe [3, 6] and possibly Western Europe
[6] compared to other regions. The authors suggest that con-
ducting country-specific analysis of trends in mental health
problems is needed to further understand the nature and
underlying causes of these secular trends [3, 6].

Within Northern Europe, Norway is highlighted as one
of the countries with the largest increase in mental health
problems among young people over time [7]. In Norway,
numerous studies have tracked self-reported mental health
problems among Norwegian youth over several decades,
using a repeated cross-sectional design, which is ideal when
studying societal and population-level changes over time [8].
These studies are generally population-based, have well-
defined sampling frames and cover the period from 1992
to the present. They all use a self-report symptom check-
list to assess mental health problems, primarily focusing on
internalizing problems, such as symptoms of anxiety and
depression. Individually, these repeated cross-sectional sur-
veys all indicate that self-reported, mental health problems
among young Norwegians have increased at various time
periods during the past 40 years [9—14]. This is particularly
concerning when considering trends in light of medical and
other population data that show a parallel increase in both
the use of healthcare services, the diagnosis of mental disor-
ders, the use of antidepressants, and surging self-harm rates
among Norwegian youth [15-17]. Many individual surveys
also indicate that these trends are more pronounced among
young females, while findings for young males are more
ambiguous [9-14]. There is, however, substantial variation
between individual surveys concerning estimates of point
prevalence, symptom score variations, and the magnitude
and steepness of the increase over time [3]. This variation
makes it difficult to draw strong inferences about how much
young people’s mental health has actually changed in Nor-
way and the potential policy implications that this may have.

One way forward, to obtain a clearer understanding of
the secular trends in mental health problems among young
people in Norway, is to synthesize the findings across all
repeated cross-sectional surveys. Since secular changes
in mental health problems have considerable implications
for public health, education, healthcare services, treat-
ment, and policymaking, it is imperative that these secu-
lar changes are better documented and understood. The
COVID-19 pandemic has certainly underscored the impor-
tance of understanding the general trends in mental health
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problems prior to the pandemic, to differentiate these from
changes relating to the pandemic itself [18, 19]. Summa-
rizing the numerous high-quality surveys that have been
repeated over 3 decades in Norway will provide a unique
opportunity for better documentation and will help under-
stand the secular trends prior to the COVID-19 pandemic.

In the current study, we investigated the secular trends
in mental health problems among young people in Norway
by aggregating and synthesizing data from all repeated
cross-sectional surveys. We present the findings from each
individual survey, as well as a meta-analysis to provide
pooled estimates of the secular changes of mental health
problems.

Methods
Search strategy and inclusion criteria

This review was structured in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [20]. A study protocol was published
in the Open Science Framework (OSF) in advance of the
study (https://osf.io/g7w3v).

All Norwegian repeated cross-sectional surveys were
eligible for inclusion, provided that they assessed general
mental health problems (i.e., symptoms of anxiety and
depression) among 13-24 years old and made attempts to
attain a representative sample of the general youth popula-
tion. Each survey had to include data collected on at least
two occasions using similar recruitment and outcome meas-
ures. Since this is a study relating to mental health problems
among the youth population, in general, surveys from clini-
cal- or at-risk samples were not included.

Data collection process

The studies eligible for inclusion in this review were known
in advance by Norwegian youth health researchers and
experts. The principal investigators from all Norwegian
youth surveys were invited to collaborate in advance on this
study. The study data were drawn from open repositories or
via direct contact with the principal investigators of each
youth survey in 2022.

A major advantage of this approach was that it allowed
us to request information regarding relevant outcomes or
indicators directly from the individual youth survey adminis-
trators, information which is not widely available or reported
on previously.

Data extraction and verification was done by three authors
(TP, SAN, and LB).
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Operationalization of mental health problems
in the included studies

After identifying studies based on our a priori inclusion cri-
teria, there were two different operationalizations of mental
health problems in the studies, both of which were self-
report symptom checklists: The Hopkins Symptom Checklist
(HSCL) and the Health Behaviour in School-aged Children
Symptom Checklist (HBSC-SCL). Here, we will briefly pre-
sent these instruments.

The Hopkins Symptom Checklist (HSCL)

The HSCL was developed as a broad measure of mental
health problems, defined by the frequency of symptoms of
mental health problems in clinical and non-clinical samples.
The instrument originally consisted of 90 items [21]. How-
ever, shorter formats (5-25 items) have since been devel-
oped, focusing mainly on symptoms of anxiety and depres-
sion. These short versions have been comparable with the
longer versions and perform well (the correlation between
the different versions of the HSCL ranges from 0.91 to
0.97) [22]. The respondents were asked to what extent the
symptoms have bothered them over the past 7 or 14 days.
The sample items were “feeling hopeless about the future”,
“feeling everything is an effort”, “suddenly scared for no
reason”, and “feeling tense or keyed up”. The responses were
recorded on a 14 scale, ranging from “not at all” to “a little”
to “quite a lot” to “extremely”, with higher scores signify-
ing more severe mental health problems. The responses are
typically either averaged to produce a total HSCL score or
dichotomized based on recommended cut-off threshold (for
the shorter formats) of either 2.0 [22] or 3.0 [23, 24]. Previ-
ous studies have shown that young people scoring above
this threshold were within the range of depressive disorder
[22-24].

Health Behaviour in School-aged Children Symptom
Checklist (HBSC-SCL)

The HBSC-SCL was designed to assess mental health prob-
lems according to the frequency of symptoms in non-clinical
youth samples. The HBSC-SCL measures eight symptoms:
headache, abdominal pain, backache, feeling low, irritabil-
ity or a bad mood, feeling nervous, experiencing sleeping
difficulties, and dizziness. Young people were asked how
often they had experienced these symptoms over the past
6 months. The responses were recorded on a 1-5 scale,
namely, “about every day”, “more than once a week”, “about
every week”, “about every month”, and “rarely or never”.
Greater symptom frequency indicated more significant men-
tal health problems [25]. The responses are recommended to
be averaged to a total HBSC-SCL score and there is no clear

agreement on a cut-off threshold [25]. Previous research sup-
ports the validity and reliability of the instrument [19, 20,
26, 27].

Data analysis
Individual survey analyses

We extracted key variables from each survey in a harmo-
nized manner. This included the mean symptom scores for
each individual participant and their standard deviations,
stratified by survey year, sex, and age.

To examine the secular changes of mental health prob-
lems within each survey, we fitted a series of linear and
logistic regression models. First, we performed linear regres-
sion analyses to investigate the secular change in the mean
symptom scores for each survey separately. To provide a
standardized measure of effect size, we z-transformed (set
the grand mean equal to zero and a standard deviation equal
to one) the symptom scores within each survey separately
for males and females. In these models, the mean symp-
tom scores (dependent variable) were regressed on survey
year and age (independent variables). The survey year was
dummy coded using a backward difference contrast cod-
ing scheme, whereby each survey year was compared to
the prior level (i.e., 2002 vs. 1998; 2005 vs. 2002). This
generated n — 1 contrasts, where 7 is the total number of
survey years. All models were fitted separately for males
and females.

Second, we performed binary logistic regression analysis
to investigate the secular change in proportions of individu-
als scoring above a problematic symptom score threshold.
We defined the problematic symptom score by employing a
cut-off of a mean score >2. This is a threshold commonly
used in many Norwegian youth surveys to indicate high
symptom load and is the suggested threshold for identify-
ing a mental disorder in the shortest versions of the Hopkins
Symptom Checklist-5 (HSCL-5) [22]. The dependent vari-
able in these models was a binary variable, denoting whether
an individual scored above or below the cut-off. The inde-
pendent variables were survey year and age, and the models
were run separately for males and females.

For each survey, we plotted the mean symptom scores
and proportions of individuals scoring above the cut-off
threshold of >2 across time. As a cut-off threshold of >3 is
also commonly used when reporting findings in some of the
included surveys, we plotted the proportions of individuals
scoring >3 across time for descriptive purposes. For each
model, we reported the associations between the dependent
variable, and survey year and age. The SPSS software [28]
was used for these analyses and alpha was set to 0.05 for all
analyses.
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Meta-analysis

For each individual survey, we collected means and stand-
ard deviations of the outcome measures. These estimates
were then pooled and synthesized using a multilevel
meta-regression analysis as the primary meta-analytic
technique, by utilizing the package, “Metafor”, in the R
statistical environment [29, 30]. As the mean symptom
scores from different surveys varied on a relative scale, the
mean symptom scores were log-transformed to express the
outcome score on a comparable metric, indicating relative
change on the log scale. This procedure “normalizes” the
relative differences between the surveys, thereby render-
ing the differences between the surveys interpretable and
ensuring the validity of inference [31].

The data had a natural multilevel structure with three
levels; outcomes from individual participants from the
primary surveys (level 1), outcomes summarized from
individual surveys at each data collection (level 2), and
outcomes clustered within each survey (level 3). We
expected that the outcome within the surveys would be
fairly homogeneous, but with substantial variance between
surveys, due to the differences in the instruments used,
the sampling procedure, and the time period of the data
collection. To model and correct for this complex three-
level structure, we modeled a three-level meta-regression,
examining within-cluster heterogeneity at level 2 (the vari-
ation of the true effect size within studies) and between-
cluster heterogeneity at level 3 (variation between surveys)
using restricted maximum-likelihood estimation. The I
statistic was computed as an indicator of heterogeneity
in percentages, with values 0-50% indicating no hetero-
geneity, 50-75% indicating moderate heterogeneity, and
75-100% indicating substantial heterogeneity [32].

The amount of (residual) heterogeneity accounted for in
the full three-level model can be regarded as a (pseudo) R?
value (corresponding to the interpretation of a traditional
adjusted R? value) and is the percentage of the variance
explained [33]. The full model (three levels) was compared
to a reduced model (two levels) to assess model fit using the
likelihood ratio test.

To inform our modeling strategy, we conducted prelimi-
nary analyses comparing the fit of a linear and non-linear
functions (quadric and cubic functions) of the time trend.
Both on the total sample and gender stratified samples, a
linear function of the time trend had best fit to data and was
therefore chosen in our substantive analyses (see Supple-
mentary Table S3 and Supplementary Figure S1).

The final three-level meta-regression results are presented
as the relative change in the (log-) mean symptom scores
(95% CI) per year, including differences by sex, and the
interaction effect between sex and year. In addition, regres-
sion estimates are adjusted for age and centered at the mean
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age across the samples (age 17). Alpha was set to 0.05 for
all analyses.

Results
Characteristics of included studies

Our review included seven repeated cross-sectional surveys,
investigating mental health problems among young Norwe-
gian people:

Young in Norway (YiN).

Young in Oslo (YiO).

The Trgndelag Health Study (Young-HUNT).
Students’ Health and Wellbeing Study (SHoT).
Living Conditions Survey (SILC).

Health Behaviour in School-aged Children (HBSC).
The Ungdata Survey.

Nk L=

These seven surveys comprise 35 separate cross-sectional
data collections carried out between 1992 and 2019 and con-
tain data on self-reported mental health problems among
n=776.606 young people between the ages of 13 and 24.
Sex was generally evenly distributed across the surveys, with
females comprising 47.4% to 69.2% of the survey samples.
See Table 1 for the key characteristics of each survey data-
set, as included in the current study.

Analysis of individual youth surveys

Most of the surveys are nationally representative, except for
the SHoT which represents the overall student population.
Subsequently, the sex distribution in the SHoT samples can
be slightly skewed, due to the fact that females outnumber
males in the university setting. Furthermore, most surveys
use a cluster-randomized sampling procedure, based on lists
of schools or school classes; a notable exception is Ungdata,
which is a census used for municipal health impact assess-
ments and planning. All but one survey used a variation
of the HSCL to assess mental health problems [21]. One
repeated cross-sectional survey used the HBSC-SCL [25].
All but one survey used the same symptom measure across
time. The exception was the SILC survey, which used the
HSCL 25-item version for the first five collections (1998 to
2012), then changed to a 13-item version for the sixth col-
lection (in 2015), and finally changed to a six-item version
for the seventh collection (in 2019) (Table 1). An additional
note is that the specific items included in the various HSCL
versions across studies were not necessarily the same.

We identified two additional surveys that were eligi-
ble for inclusion in our study (the Hedmark Youth Survey
and the @stfold Youth Survey). These surveys are older,
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Table 1 Overview of included repeated cross-sectional surveys

Survey Year(s) Sample Female Age Outcome®  Outcome range Population Response rate Response level
n (%) M=+SD
YiN 1992 10,612 50.8% 15.9+2.09 HSCL-6 1-4 National 97.0% Individual
2002 11,149 51.4% 157x1.8 HSCL-6 1-4 National 91.0%
2010 7343 50.6% 149+1.8 HSCL-6 1-4 National 84.3%
Young-HUNT 1995-1997 8653 49.8% 16.1x1.8 HSCL-5 1-4 Trgndelag County 88.1% Individual
2006-2008 7911 50.8% 159+1.7 HSCL-5 1-4 Trgndelag County 78.4%
2017-2019 7603 51.4% 16.1+1.8 HSCL-10 1-4 Trgndelag County 76.0%
YiO 1996 10,822 49.6% 154+09 HSCL-6 14 Oslo county 94.0% Individual
2006 10,856 52.0% 153+09 HSCL-6 14 Oslo county 92.7%
HBSC 1994 3334 489% 145+1.1 HBSC-SCL 1-5 National 82% Individual
1998 3267 492% 145+1.1 HBSC-SCL 1-5 National 93%
2002 3343 503% 144+1.0 HBSC-SCL 1-5 National 88%
2006 3096 474% 145+1.1 HBSC-SCL 1-5 National 85%
2010 2646 493% 14.6+1.0 HBSC-SCL 1-5 National 81%
2014 1930 52.1% 14.5+1.1 HBSC-SCL 1-5 National 76%
2018 1456 51.1% 14.5+1.1 HBSC-SCL 1-5 National 84%
SILC 1998 877 53.6% 19.7+2.7 HSCL-25 14 National 79.2% Individual
2002 611 52.5% 199+27 HSCL-25 14 National 71.9%
2005 591 547% 19.6+2.6 HSCL-25 14 National 73.1%
2008 461 56.6% 194+27 HSCL-25 14 National 66.1%
2012 436 57.1% 19.8+2.6 HSCL-25 1-4 National 57.4%
2015 1183 49.0% 19.8+2.6 HSCL-6 14 National 61.7%
2019 1074 47.0% 20.1+2.6 HSCL-6 14 National 54.8%
SHoT 2010 5962 658% 23.1+33 HSCL-25 14 National 23.5% Individual
2014 13,525 66.5% 23.8+3.3 HSCL-25 14 National 28.5%
2018 49,730  69.2% 232+3.3 HSCL-25 14 National 31.5%
Ungdata 2010 17,725 49.5% 144+12 HSCL-6 1-4 National 80.3% Individual
2011 11,971 51.0% 145+12 HSCL-6 1-4 National 82.3%
2012 24,079 49.4% 147+12 HSCL-6 1-4 National 85.2%
2013 81,541 49.7% 147x1.4 HSCL-6 1-4 National >80%
2014 45,525 50.6% 149+1.5 HSCL-6 1-4 National
2015 70,81 499% 15.1+1.6 HSCL-6 1-4 National
2016 68,007 50.5% 149+1.4 HSCL-6 1-4 National
2017 100,361 50.4% 15.1+1.6 HSCL-6 1-4 National
2018 70,579 49.6% 152+1.6 HSCL-6 1-4 National
2019 117,567 50.4% 153+1.6 HSCL-6 1-4 National

#HSCL Hopkins Symptom Checklist, HBSC-SCL Health Behaviour in School-aged Children

smaller in terms of scale, are regionally designed and are
no longer in operation. Despite our efforts, we were unable
to gain access to the survey data or obtain a comparable
summary effect from these studies; therefore, they were
not included in the current study. We note, however, that
the results from these studies are in line with the findings
presented later in this review, based on white paper docu-
ments [34, 35].

Trends in mental health symptoms scores among young
people by study

Based on the individual survey results, all repeated cross-
sectional surveys showed an increase in mean symptom
scores from the first to the last survey year, particularly
among females (see Fig. 1). Results from the linear regres-
sion models confirmed that all surveys pointed to significant
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increases in mean symptom scores at some time point in
time, for both males and females. In relation to females,
no surveys indicated significant declines in mean symptom
scores at any point, compared to the baseline. Among males,
surveys show a similar increase over time overall, but results
were generally more mixed (Supplementary information;
Table S1).

Trends in problematic mental health symptom scores
among young people by study

The proportions of individuals scoring above the problem-
atic score threshold(s) generally increased from the first
to the last survey year, similar to that of mean symptom
scores. This was especially evident among females (see
Fig. 2). The proportion of individuals scoring above the
problematic score threshold (>2) increased, on average, by
11.2% (range 2.2% to 21.9%) for females and 5.2% (—0.9%
to 11.1%) for males from the first to the last survey year.
The largest change was observed among young females in
the Young-HUNT Study, in which the proportion scoring
above the problematic score threshold (>2) increased from
20.5% to 42.4% between 1995 and 2019. In all surveys, a
higher proportion of females than males scored above both
cut-offs across all survey years. There was, however, con-
siderable variability between surveys (Fig. 2). The results
from the binary logistic regression models suggest an
increase in the proportion scoring above the problematic
score threshold at certain time points for both males and
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females (Supplementary information; Table S2). No surveys
showed significant decreases for females overall, compared
to the baseline. Among males, the results were again gener-
ally more mixed.

Furthermore, results of the individual surveys suggest
that there was a positive association between age and men-
tal health problems. Older youth were more likely to have
a higher mean symptom score or score above the problem-
atic score threshold across the individual surveys. The only
exception was for females in the SHoT sample where age
was negatively associated with symptom scores and prob-
lematic scores. The sample was slightly older, which likely
account for the conflicting results (Supplementary informa-
tion; Table S1 and Table S2).

Evidence of increasing mental health problems
among young people

Results from the pooled three-level meta-analytic model
indicated an increase in the log-mean score of mental health
problems among young people in Norway between 1992
and 2019. The interaction effect between sex and year was
significant, suggesting a greater increase in symptom scores
across the years for females compared to males. More spe-
cifically, as the results from Table 2 show, the mean symp-
tom scores increased annually from the year 1992 onwards
by approximately 0.2% for males and 0.6% for females. In
2019, 27 years later, the annual increase accumulated to a
relative increase in mean symptom scores of 5% for males
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Fig.2 Proportions scoring >2 and >3 in the symptom outcome measures by survey, survey year, and sex

Table2 Adjusted multilevel meta-regression estimates of annual
change in mental health problems among young people between 1992
and 2019

Predictors Log-symptom 95% CI P

scores
Intercept 0.430 0.247-0.614 <0.0001
Year 0.002 0.001-0.003 0.048
Sex (female) 0.101 0.062-0.140 <0.0001
Year: sex (female) 0.005 0.002-0.007 <0.0001

(95% CI 1 to 9%) and 17% for females (95% CI 12 to 21%),
adjusted for age- and between-survey differences. Moreover,
the significant effect of sex indicated that females generally
had more mental health problems at any given time point
(a higher symptom score of approximately 10%). Figure 3
shows the estimated symptom score increase, accounting
for within- and between-survey heterogeneity and age dif-
ferences against unadjusted symptom scores, on a log scale.

In the context of trying to understand and quantify the
sources of variation in youth health data, we compared dif-
ferent statistical models trying to account for variation both
within individual surveys and differences between surveys.
We found that a three-level model provided a significantly
better fit compared to a two-level model, with level 3 het-
erogeneity constrained to zero (y*, =112.47; p<0.001). In
the case of the three-level model, the estimated variance

component was 77 o, 3=0.06 and 7% .,.; ,=0.01. This
suggests that 98.13% (1% .,e; 3) Of the total variation can
be attributed to between-survey variation (high between-
survey heterogeneity in the outcome) and 1.85% (%[ ..¢1 2)
to within-survey heterogeneity (no substantial heterogene-
ity within individual surveys). The R* coefficient indicated
that the three-level meta-regression model reduced 89.8% of
the initial heterogeneity variance compared to a model not
accounting for the multilevel structure of the data [36]. This
suggests that considering between-survey differences is cru-
cial for explaining and reducing variation when conducting a
meta-analysis on youth health data in a country like Norway.

Discussion
Overview of main findings

This review and meta-analysis aimed to provide an over-
view of the secular trends in mental health problems among
young people in Norway, by synthesizing data from all large-
scale, repeated cross-sectional surveys. Seven surveys were
included, covering 35 measurement points between 1992
and 2019, with a total sample of 776,606 young people.
Our study demonstrates an increase in self-reported mental
health problems among young females in Norway over the
past few decades, while trends are less marked for males. In
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the individual surveys, the difference in the proportion of
individuals scoring above the problematic score threshold
from the first to the last survey year was, on average, 11.2%
for females and 5.2% for males. Pooled meta-regression esti-
mates showed that from 1992 to 2019, the mean symptom
scores increased by approximately 17% for females and 5%
for males.

A comparative perspective on the trends in mental
health problems among young people

Our findings align with prior studies from other high-income
countries in Europe [3, 37-43] and North America [44, 45].
Combined, these studies show that self-reported mental
health problems among young people have increased over
the past 3 decades, particularly among females. The find-
ings for males are more mixed, however, with certain studies
identifying increases over time [39, 42, 44] and others find-
ing more stable or decreasing trends [37, 38, 41]. This was
also the case in our study, as we pinpointed shorter periods
indicating flat or even declining trends in some surveys (e.g.,
see [13]). However, over a longer time period, the studies
all show a general increase over time and secular trends in
self-reported mental health problems coincide with increas-
ing rates of treatment for mental disorders among young
people [5, 46-49].
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Other studies from other country contexts have noted
trends of mental health problems among youth may depend
on survey characteristics like sex, age, study period, country,
and outcome measures [1-3, 43]. For example, a review of
36 UK surveys of children and youth found large variations
both within and between surveys based on survey charac-
teristics, such as country, time, age, and outcome measure
[43]. The researchers observed an increase in long-standing
mental health conditions but a stable trend for measures of
psychological distress and emotional well-being. In line with
Pitchforth and colleagues [43], our findings also indicated
substantial variation between comparable national surveys,
which could significantly affect precision if not appropriately
addressed. However, even after accounting for between-sur-
vey characteristics and comparing our findings with other
mental health outcomes, such as reports of increase of diag-
noses of mental health disorders, increased use of healthcare
services, increased use of antidepressants, and increasing
rates of self-harm among Norwegian youth [15-17], the evi-
dence consistently shows deteriorating mental health among
young people in Norway, particularly among young females,
between the 1990s and the present.

Other extensive comparative studies have also empha-
sized the need for caution when comparing cross-national
trends, given the substantial variation within and between
nations, even when employing similar mental health
outcomes [3, 6]. Country-specific societal factors, such
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as policy or economy difference, have the potential to
strongly influence or mediate the trajectories of mental
health problems among youth populations, thus leading to
genuine cross-national differences [50]. However, as our
findings show, in line with Pitchforth and colleagues [43],
survey characteristics substantially influence outcome
variation even within nations. This underscores the need
for consistent methodology, identifying the best methodo-
logical practices, and the use of a common instruments to
enhance precision in country-specific estimates of mental
health problems. Additionally, improving methodological
consistency within countries can feasibly enhance validity
when comparing mental health problems cross-nationally
in the future.

Has there been a general increase in mental health
problems among young people?

The secular trends identified in the previous studies and
in our own are exclusively related to internalizing prob-
lems as opposed to externalizing problems. Studies that
have assessed both externalizing and internalizing prob-
lems suggest that only the latter have increased over time,
among young people [38, 40, 51]. Therefore, the observed
increase in mental health problems appears to be specific
to symptoms of anxiety and depression (e.g., see [37]).
This is also mirrored in the rates of treatment for mental
disorders, where the proportions treated for externalizing
problems have decreased over time [17, 47]. Unfortu-
nately, the surveys included in our review did not include
standardized and comparable measures of externalizing
problems. However, there are no indications otherwise that
externalizing problems have increased in Norway the past
decades—if anything available evidence (statistics pro-
duced publicly by Norwegian health registries) suggests
that such problems have decreased in the youth population
[17]. Furthermore, the increase in mental health problems
is related to age and more pronounced among older youth,
compared to child and adult populations [10-12, 39, 44].
Studies of children under the age of 11 generally show no
increasing mental health problems over time [1, 2, 11, 52].
None of the surveys included in our review included chil-
dren under the age of 13 years, so we were unable to inves-
tigate trends in this age group further. A recent Norwe-
gian population study found that mental health problems
increase over the last decades among young people, but
not for adults [10]. In fact, declining rates of mental health
problems were evident among those aged 60 or older. This
may suggest that increasing mental health problems are
specific to internalizing problems among cohorts of female
youth, as opposed to constituting a broader phenomenon.

Potential causes of the trends in mental health
problems

Several explanations for the increasing trends in mental
health problems both in Norway and internationally have
been proposed; changes in health-related behaviours, fre-
quent social media use, increasing school-related stress, and
greater willingness to report symptoms of ill-health.

To our knowledge, only two publications, which utilize
the included survey data, have empirically investigated a
range of potential causes for the highlighted Norwegian
trends in our review. One of these [13] suggests that the
increase in self-reported depressive symptoms among boys
and girls from 1992 to 2002 could be partially attributed
to increases in eating problems and cannabis use. Reduced
satisfaction with own appearance also appeared to con-
tribute, particularly among girls. The second study [14]
found that increase of self-reported eating problems, such
as bulimia nervosa symptoms and food preoccupation, over
time could be partially linked to appearance satisfaction,
alcohol intoxication and global self-worth. However, these
studies generally found that these proposed mechanisms only
account for a small part of the increasing trajectories of men-
tal health problems between 1992 and 2010. Additionally,
other mechanisms might underlie the continued increase in
mental health problems after 2010.

In contemporary discussion around deteriorating mental
health among young people, the “social media hypothesis”
is garnering the most attention. The social media hypothesis
posits that excessive social media use might be the major
cause of the surge of mental health problems among youth,
after around year 2007 [53]. Recent reviews do indeed sug-
gest that there might be a weak association between social
media and mental health problems [54—-56]. However, there
is a lack of evidence to establish whether this association
is causal [57]. An important prior study leveraged a natu-
ral experimental design and reported that the introduction
and expansion of social media, specifically Facebook,
in American student communities in 2004-2006 had an
adverse impact on their mental health [58]. However, this
study used data collected during the emergence of social
media and there is a lack of similar studies that capture
the past decade’s developments in social media platforms.
Additionally, there is some evidence that the negative effects
of social media use are more pronounced for females than
males [59, 60]. This seemingly fits the pattern that mental
health problems have increased more among females than
males. Nevertheless, the effect of social media use on mental
health remains a subject of the ongoing debate and there is
a need for future research that can establish the degree to
which social media use can account for the increasing trend
of mental health problems observed in Norway and other
high-income countries.
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In light of the current study, social media also cannot
account for the observed increase in mental health problems
that occurred before the huge expansion of social media plat-
forms. The decades prior to 2007 were also characterized
by increasing screen time in relation to e-mailing, Internet
browsing, and computer gaming. Such activities have been
associated with poor perceived health (mediated through
negatively affecting sleeping habits) [61] and negative
physical complaints [62]. It is important to account for the
increases in mental health problems prior to the emergence
of social media as well, as several studies including our own,
indicate that the deterioration of mental health among young
people was evident even before the emergence of social
media (e.g., [63]).

Others have suggested that school-related stress and pres-
sure have contributed to the mental health trajectories [64].
This has been spurred by observations that stress and pres-
sure related to school have increased over the past decades
[6, 42, 65]. Large comparative studies of 43 countries in
Europe and North America demonstrated an increase in
schoolwork pressure and its association with increased men-
tal health problems over time [6, 65]. However, these asso-
ciations were generally modest. Another study [66] found
that the effects of school stress on psychosomatic symp-
toms became stronger over time in the period between 1993
and 2017, but that school stress only partly explained the
increase in such symptoms. Interestingly, one study showed
that the association between school stress and mental health
problems was stronger for countries that were richer and
more educated, suggesting that societal factors may influ-
ence trends of mental health problems [50]. The aforemen-
tioned studies focus on a relatively recent time period (i.e.,
from 2000 and onwards). A less recent study conducted in
Scotland [67] showed that school disengagement and wor-
ries about school were among the explanatory factors most
strongly associated with the increase in mental health prob-
lems in the time period from 1987 to 2006. This suggests
that the association between school-related variables and
mental health trajectories may have persisted over the last
3 decades. Despite the evidence that support the notion that
school-related stress and pressure may have contributed to
the rising trajectories of mental health problems, such con-
tributors only account for a relatively small portion of the
trends.

It has also been suggested that the increasing trend of
mental health problems could be “inflated”, due to reduced
societal stigma and a subsequent increased willingness to
report symptoms [2]. If willingness to report mental health
symptoms had changed over time, one would expect to find
signs of factorial invariance across time, when assessing the
psychometric properties of the instruments used, which at
present, does not seem to be the case [13, 68]. Moreover,
a study conducted in the UK found that improvements in
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attitudes toward mental illness did not mirror changes in
self-reported mental health problems across English regions
over the past decade [69]. In addition, evidence from exper-
imental studies suggests that training youth to recognize
symptoms of mental health problems does not influence
mental health problem outcomes, at least in a controlled
setting [70].

While conclusive causal analyses regarding deteriorat-
ing mental health in Norway are lacking, several concur-
rent societal trends might have contributed to the observed
increase in mental health problems. Recent national studies
indicate that young people are dedicating more time to digi-
tal screens and social media, and subsequently spend less
time with friends [9]. Additionally, negative attitudes toward
school have increased during the past decade [9]. Moreover,
there has been a notable reduction in the stigma surround-
ing mental health problems in recent decades, encouraging
today’s youth to be more open about such issues compared
to older generations.

Despite increased efforts to understand the determinants
of increasing mental health problems, there is still a need for
future research to extensively examine the potential causes.
Considerable challenges persist in establishing causality
between explanatory factors and secular trends in mental
health problems. Where associations do exist, they are gen-
erally small and feasibly account for only a small portion
of the total increase in mental health problems over time. It
seems more and more unlikely that there is a single catalyst
for increasing mental health problems among young peo-
ple, but rather that several determinants working together to
drive the negative trend in Norway and several other high-
income countries.

Limitations

A major strength of this study is that it includes a sample of
over 770,000 to examine the trends in youth mental health
problems in Norway, which provides a solid evidence base
for public health decision-makers. However, several limita-
tions should be noted. First, based on the protocol for this
study, we planned to include socioeconomic status and
minority background in our analyses. Unfortunately, we
were not able to include comparable measures of socio-
economic status and minority background as explanatory
variables in our data extraction and analysis, due to the data
being missing or not comparable across surveys.

Another limitation is that despite the individual surveys
included in this study having both comparable designs, and
being drawn from the same population, there were still sub-
stantial variations between them. Other factors not directly
examined in this study, that might have contributed to
between-survey differences could be (a) the difference in the
response rate between surveys and the change in rates over
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time, (b) the sampling procedure and efforts to control for
low initial response rates, (c) and the length and content of
the different survey questionnaires (e.g., various versions of
the main outcome measure). This does, however, emphasize
the need for a common instrument and consistent methodol-
ogy when operationalizing mental health problems. Further
research into psychometric properties, item functioning, and
other validation work on youth health measures can provide
further insights into the current youth trends.

Conclusion

In conclusion, mental health problems have been increas-
ing continually since the early 1990s among young people
in Norway, especially among young females. The causes
of these secular changes are not fully understood but likely
reflect the interplay of several factors at the individual and
societal level. The trend of increasing mental health prob-
lems, such as the one seen among young people in Norway,
is a public health concern.
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