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Abstract

Background: Mental health problems are common in adolescence and seeking help for them is becoming more common.
Referrals to adolescent mental healthcare have recently increased in Finland.

Objective: To examine time trends in internalizing and externalizing mental health symptoms among Finnish adolescents.
Method: A time-trend school survey was conducted among 9t graders (15-year-olds) in Tampere, Finland, in three time
periods: 2002—03, 2012-13 and 2018-19 (N = 4,162).

Results: Compared to the period 2002—03, prevalence of externalizing symptoms decreased in the period 2012—13 and further
in 2018-19. The prevalence of internalizing symptoms did not change significantly between 2002—03 and 2012—13; however,
in 201819, depression, social anxiety, general anxiety, poor subjective health, stress symptoms among boys, and poor self-
esteem increased compared to eatlier time periods. The increases were more marked among girls. However, suicidal ideation
did not increase in 2018—19 compared to carlier time periods.

Conclusion: Whereas the prevalence of externalizing symptoms decreased among Finnish adolescents between 2002—03 and
2018-19, the prevalence of internalizing symptoms increased between 2012-13 and 2018-19. To help to understand the

causes of these increases and to prevent internalizing problems, further research on the underlying causes is needed.
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Introduction

Adolescence is a time of marked growth and change
(1). These changes enable young people to become
adults but also put them at risk for developmental
problems (1). Mental health disorders are the most
common illness group in adolescence (2). Mental
health disorders can be divided into internalizing and
externalizing disorders (3). In internalizing disorders,
the symptoms are directed at oneself, i.e. the problem
is internalized (3). Examples of internalizing
disorders/symptoms include depression and anxiety
(3). In externalizing disorders, the symptoms are
directed towards the outside world, manifesting
through unwanted behavior, such as conduct
problems or delinquency (3). In scientific literature,
eating disorders have either been classified under
internalizing disorders or considered to form their
own category outside the dichotomy (4). Similatly,

substance abuse can be considered to constitute a
category of its own or be classified under
externalizing symptoms (5).

The prevalence of mental health disorders
increases as children enter eatly adolescence (6). As
adolescents mature, externalizing symptoms become
less common (7). However, a minority of adolescents
exhibit a pattern of externalizing symptoms that
persists into adulthood; this persistent life-course
subtype of externalizing behaviors, such as
delinquency, often already begins in childhood (7).
Similarly, the prevalences of internalizing disorders
decrease as adolescents move into adulthood
although they remain high among adults as well (8).
In addition, a considerable proportion of adolescents
suffering from internalizing symptoms continue to
suffer from these symptoms as adults (8).
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Being common in adolescence, mental health
problems have a huge impact on adolescents’ lives,
impairing wellbeing, academic performance, and
social relationships. In addition, if not addressed
eatly enough, adolescent mental health problems
may have far-reaching consequences in later life (9—
11). In a US study (12), three quarters of mental
health disorders in adulthood started before the age
of 25. Therefore, when it comes to mental health
disorders in adolescence, both prevention as well as
early diagnosis and treatment are essential to prevent
the harm caused by these disorders to individuals’
lives and also the effects on public health.

The world has seen drastic changes since the
beginning of the 215t century, including technological
advances, the rise of social media, and an overall
acceleration of the pace of life. These societal
changes have raised concerns about their effects on
mental health (13, 14). Concerning children and also
adolescents, the accelerated pace of life and social
media use may have led to increased stress and
psychological suffering (13, 14).

To keep track of mental health in the population
and to monitor the effectiveness of interventions on
mental health disorders, data on the time trends of
these disorders are needed. According to time trend
studies in the 2000s and 2010s, mental health
problems among Finnish adolescents have not
increased (15-19). Instead, the demand for mental
health services, especially for the treatment of
depression and anxiety disorders, has recently
increased among adolescents. The number of
adolescents in psychiatric treatment has increased
tremendously, likewise contacts by adolescents to
primary care services due to mental health
complaints (20). The rising trend in the utilization of
mental health services can be seen throughout
Western countties (21-23). Overall, there seems to
be a huge mismatch between the stable or even
decreasing trend in the prevalence of mental health
problems and the increased demand for mental
health services.

In Tampere University Hospital, referrals to
adolescent psychiatric specialist level services
increased markedly from 2015 to 2017. This
prompted us to replicate an adolescent mental health
survey already conducted twice, namely the
Adolescent Mental Health Cohort study and its 10-
year replication (24, 25). Our research questions
were:

1. Has the prevalence of mental health problems
changed among Finnish adolescents 2018-2019
compared to 2002—-2003 and 2008—2009?

2. Are there differences in the trends between
externalizing and internalizing symptoms?
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Methods

The data for this study was obtained from the
Adolescent Mental Health Cohort study (AMHC).
The AMHC is an anonymously completed school
survey by the Tampere city administration and the
Tampere University, providing time-trend data on
adolescent mental health. It has been conducted
among 9t graders in Tampere, Finland, in the
academic years 2002-03, 2012-13, and 2018-19. In
2002-03 the study was conducted using paper and
pencil, in 2012—13 partly using paper and pencil and
partly online, and in 2018-19 completely online. The
number of participants was 1,483 in 2002-03, 1,293
in 2012-13, and 1,386 in 2018-19 (N = 4,162 in the
whole sample). Participation in the survey was
voluntary and adolescents and their guardians were
informed about the voluntary nature of the study
both orally and in writing. To evaluate whether
increased help-seeking was due to increased concerns
about common mental health symptoms, the
measures of this study comprised both common
mental health symptoms (drunkenness, bullying,
subjective health) and more severe symptoms
suggestive of mental health disorders (depression,
social anxiety, eating disorders, etc.).The study was
approved by Pirkanmaa Ethics Committee and the
City of Tampere.

Measures

As the purpose of this study was to assess changes in
self-reported mental health symptoms over time
instead of the actual prevalences at a certain point in
time, the cutoff points of all measures were held
constant across the study waves. Therefore, the
cutoff points used in the analyses between the two
eatlier waves were preserved in these analyses.

Depression

Raitasalo’s modification of the short form of the
Beck Depression Inventory (R-BDI, 26) was used to
measure depression. R-BDI is a Finnish modification
of the 13-item Beck Depression Inventory (27), in
which options indicating positive mood have been
added to each item. The questionnaire has been
shown to possess good reliability in adolescent
populations (28). The cutoff was set between
moderate and severe depressiveness (a score of 8 or
more on the R-BDI).

Suicidal ideation

Suicidal ideation was elicited as follows: “Do you
have thoughts of self-harm?” The response options
were “I have never had suicidal thoughts/I don’t
think of or want to hurt myself/I feel it would be
better if I were dead/I have detailed plans for
suicide/I would commit suicide if I had a chance”.
The last two options refer to self-reported thoughts
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of engaging in suicide-related behavior, which is
considered suicidal ideation according to the
definition in the scientific literature (29).

Social anxiety

Social anxiety was elicited by the Mini-SPIN. The
Mini-SPIN is a three-item short version of the Social
Phobia Inventory (SPIN), a well validated measure of
social anxiety (30). The Mini-SPIN questionnaire has
been shown to be a valid measure of screening social
phobia in adolescent population (31). The Mini-
SPIN consists of three SPIN items: (1) “Fear of
embarrassment causes me to avoid doing things or
speaking to people,” (2) “I avoid activities in which I
am the center of attention,” and (3) “Being
embarrassed or looking stupid are among my worst
fears.” The items are rated using a 5-point scale: 0 =
not at all, 1 = a little bit, 2 = somewhat, 3 = very
much, 4 = extremely. The Mini-SPIN has been used
with various cutoff points (31). A sum score of 9 or
more was set as a cutoff point in previous waves and
was therefore preserved in this study to retain
comparability between the waves.

General anxiety

General anxiety was elicited with a question used in
previous large community samples of adolescents
(32, 33): “Are you anxious/nervous?” The response
options were: “I consider myself self-possessed and
do not get anxious very easily/I don’t feel
anxious/nervous/I get anxious/nervous rather
casily/I get distressed, anxious or nervous very
easily/I feel constant anxiety and distress as if my
nerves were worn out”. The last two options were
considered general anxiety, as in previous studies
using the same measure (32,33).

Eating disorders

Asking directly about eating disorders has been
shown to be a valid screening method for eating
disorders at population level (34). Eating disorders
were elicited as follows: “Have you had or been
suspected of having an eating disorder?” The
response options were “no/yes, anorexia/yes,
bulimia/yes, both”. Treatment for eating disorders
was elicited as follows: “Have you ever been treated
for an eating disorder?” The response alternatives
were “no/yes”. The third question eliciting untreated
eating disorders was formulated as follows: “Have
you suffered from an eating disorder without secking
help?” The response options wetre “no/yes, from
macilency/yes, from bingeing/I do not know”.
These variables were combined to form two
variables, the first one on having had/having been
suspected of having/having been treated for
anorexia; the other one on having had/having been
suspected of having/having been treated for bulimia.
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Stress symptoms

The questionnaire on psychosomatic symptoms
covered a spectrum of symptoms frequently used in
different symptom checklists. The questionnaire has
been widely used in nationwide Finnish studies of
adolescent health (34). The respondents answered
the question “How often have you had the following
symptoms in the past half year?” Below followed a
list of symptoms: “Neck pain, lower back pain,
stomach pain, anxiety or nervousness, irtitability or
bursts of anger, difficulty falling asleep or waking up
at night, headache, tiredness or debility”. The
response alternatives were “seldom or never/about
once a month/about once a week/almost every day”.
Anxiety or nervousness, irritability or bursts of anger,
and difficulty falling asleep or waking up at night
were combined to form the stress symptoms
variable. Experiencing any of these symptoms at least
once a week was considered experiencing stress
symptoms.

Poor subjective health

The participants were asked to assess their health on
a four-step scale used in previous studies on
adolescent subjective health (35). The question was
formulated as follows: “What do you think of your
health?” The response options were: “It is very
good/quite good/medioctre/quite or very bad”. For
the analyses, the measure was dichotomized so that
“mediocre” and “quite or very bad” were classified
as poor subjective health.

Poor self-esteem

Self-esteem was measured with the Rosenberg Self-
Esteem Scale (RSES; 36). The RSES is the most
widely used measure of self-esteem globally (37). The
statements to which a response was requested were:
“I think I am at least as valuable a human being as
other people; I think I have several good qualities; 1
tend to consider myself a failure; I can do things as
well as most other people; I think I do not have much
to be proud of; I think of myself positively; I am
reasonably happy with myself; I wish I had more self-
respect; I feel very useless at times; Sometimes I think
I am not good for anything”. The response options
were: “1 = completely disagree, 2= disagree, 3 =
agree, 4 = completely agree”. As no widely-used
cutoff points on poor self-esteem exist, a sum score
of less than 25 was considered poor self-esteem as
done in a previous study using the same instrument

(39).

Drinking and substance use

Lintonen & Rimpeld (39) have shown that when
adolescents are asked about their drinking, their
perceptions correlate well with their blood alcohol
concentrations. In this study, lifetime drunkenness
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was elicited with the following question: “Have you
ever drunk so much alcohol that you have been
REALLY DRUNK?” The response options were:
“never/yes, once/yes, 2-3 times/yes, 4-10
times/yes, mote than 10 times”. The response option
“more than 10 times” was considered several
episodes of drunkenness in one’s lifetime. Frequent
drunkenness was elicited as follows: “How often
have you drunk until you were REALLY DRUNK?”
The response options were “never/less often than
monthly/1-2 times a month/once a week”. The
latter two options were considered to indicate
frequent drunkenness. Lifetime cannabis use was
clicited as follows: “Have you ever tried or used
hashish or other cannabis products?” The response
options wete “never/once/2—4 times/5 times or
more”. All other options apart from “never” were
considered as having tried cannabis in one’s lifetime.

Delinguency

Delinquency was measured by the aggression and
delinquency scales of the Youth Self Report (YSR;
40). The YSR is a widely used youth self-report
measure for the assessment of emotional and
behavioral problems. In a given population, scoring
to the 90th percentile is considered to indicate
clinically significant symptoms on each scale (40).
Therefore, respondents were defined as having self-
reported delinquency by scores equal to or higher
than the 90th percentile.

Bullying perpetration and trunancy

Bullying others was elicited as follows: “How often
during THIS SEMESTER have you participated in
bullying other pupils?” The response options were
“not once/once or twice/2—3 times a month/around
once a week/several times a week”. Bullying several
times a week was considered frequent bullying
perpetration. Truancy was elicited the following way:
“How many whole school days have you skipped
during the past 30 days: Playing truant?” The
response options were “not once/one day/2-3
days/more than 3 days”. The last option was
considered playing truant.

Statistical analyses

Statistical analyses were conducted using SPSS
software. The prevalences of internalizing and
externalizing symptoms among both sexes in
different time periods were calculated using crosstabs
with the Chi-square test. In order to avoid bias
related to multiple testing, we set the limit for
statistical significance at p < 0.001. The associations
between internalizing and externalizing problems
and time were calculated separately for both sexes
using binomial logistic regression. Results are shown
as odds ratios (OR) and 95% confidence intervals
(CI). Age, parental education, parental employment
status, and family structure were controlled for in the
analyses. The distributions of these
sociodemographic variables are presented in Table 1.

TABLE 1. Distributions of socioeconomic characteristics in the study population (%)

Girls Boys

2002-2003 2012-2013 2018-2019 p* 2002-2003 2012-2013 2018-2019 p*
N 700 657 676 783 636 710
Family structure
mother and father 68.7 77.8 78.0 0.003 69.7 77.8 83.1 <0.001
other family structure 25.7 20.7 19.5 22.9 19.5 14.5
missing 5.6 1.5 2.5 7.4 2.7 2.4
Both parents only basic education
no 69.4 79.3 85.2 <0.001 68.7 87.4 84.6 <0.001
yes 20.0 9.3 5.6 18.3 7.7 4.4
missing 10.6 11.4 9.2 13.0 12.6 11.0
Parental unemployment past year
no 68.7 75.8 71.2 0.02 73.1 72.3 75.5 0.4
one parent 27.1 19.8 24.4 21.7 21.7 18.7
both parents 2.9 2.3 19 3.1 2.8 2.1
missing 1.3 2.1 2.5 2.2 3.1 3.7

Note. *P-values were calculated by Chi-square test
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TABLE 2. Distributions of internalizing problems over time (% (n/N))

Girls Boys

2002-2003 2012-2013 2018-2019 p* 2002-2003 2012-2013 2018-2019 p*
Depression 11.4 (80/700) 12.6(83/657) 23.9 (161/673) <0.001  5.0(39/783) 3.3(21/632) 8.0(57/709) 0.001
Suicidal ideation 0.9 (6/685) 0.3 (2/650) 0.6 (4/647) 0.4 1.2 (9/778) 0.2 (1/627) 1.0(7/700)  0.09
Social anxiety 9.4 (66/699) 11.6(76/656) 28.3 (185/653) <0.001  8.2(64/782)  6.0(38/632) 12.8(87/679) <0.001
General anxiety 27.0 (186/690) 32.9 (214/650) 38.4 (249/648) <0.001 19.0 (144/757) 15.2(92/605) 34.0(233/685) <0.001
Anorexia 14.3 (99/693) 18.6(121/650) 18.6(121/650) 0.05  3.0(23/770) 1.3(8/618)  3.6(24/676)  0.03
Bulimia 4.8(33/693) 5.3 (34/647) 0.5 (3/648) <0.001 0.5 (4/768) 0.3 (2/613) 0.3 (2/689) 0.7
Poor subjective health 18.4 (128/697) 14.9 (96/643) 27.8 (185/665) <0.001 14.5(113/778) 9.6 (57/595) 17.0 (116/683) 0.001
Poor self-esteem 19.6 (136/694) 20.8 (134/645) 30.6 (199/650) <0.001 8.9 (68/761) 6.1(38/619) 9.6 (63/658) <0.001
Stress symptoms 56.1(393/685) 55.3 (363/639) 51.2 (346/642) 0.4 39.0(305/753) 33.6(214/597) 50.1(356/678) <0.001

Note. *P-values were calculated by Chi-square test

TABLE 3. Distributions of externalizing problems over time (% (n/N))

Girls Boys

2002-2003 2012-2013  2018-2019 p* 2002-2003 2012-2013 2018-2019 p*
Lifetime
drunkenness 41.6 (290/697) 21.9 (143/653) 9.7 (63/649) <0.001 38.9(304/781) 17.6(110/624) 11.1(77/691) <0.001
Frequent
drunkenness 16.8 (117/695) 27.0(176/651) 4.4(29/662) <0.001 20.4 (159/781) 16.5(104/629) 4.8 (34/702)  <0.001
Cannabis use 11.1 (78/700) 5.3(35/656) 5.2(34/653) <0.001  12.1(95/782) 9.6 (60/628) 6.2 (43/695)  <0.001
Delinquency 18.2 (127/699) 9.0 (59/656) 7.2 (48/667) <0.001 16.1(126/781) 6.5 (41/633) 5.7 (40/702)  <0.001
Bullying others 1.9 (13/697) 0.3(2/650) 0.4 (3/669) 0.003 5.6 (44/781) 2.1(13/628) 1.1(8/702)  <0.001
Playing truant 4.0 (24/600) 3.9(22/557) 2.8(17/605) 0.5 3.6 (25/690) 3.1(17/547) 1.6 (10/625) 0.07

Note. *P-values were calculated by Chi-square test

TABLE 4. The odds ratios and 95% confidence intervals for internalizing problems for both sexes over time.
Age, parental education level, family structure and parental unemployment were controlled for

Girls Boys

2002-2003 2012-2013 2018-2019 2002-2003 2012-2013 2018-2019
Depression ref* 1.2(0.9-1.8) 2.9(2.0-4.0) ref 0.6 (0.3-1.1) 1.6(1.0-2.7)
Suicidal ideation ref 0.4 (0.1-1.9) 0.6(0.1-2.4) ref 0.8 (0.2-3.2)
Social anxiety ref 1.3(0.9-2.0) 4.1(3.0-5.8) ref 0.7 (0.5-1.2) 1.6(1.1-2.3)
General anxiety ref 1.4(1.1-1.8) 3.3(2.6-4.2) ref 0.8 (0.6-1.1) 1.2(0.8-2.8)
Anorexia ref 1.5(1.1-2.1) 1.5(1.1-2.0) ref 0.6 (0.2-1.3) 1.5(0.7-2.8)
Bulimia ref 1.2 (0.7-2.0) 1.4(0.9-2.4) ref 1.0 (0.2-5.7) 1.3(0.3-5.7)
Poor subjective health ref 0.9 (0.7-1.3) 1.9 (1.4-2.5) ref 0.6 (0.4-0.9) 1.3 (0-9-1.8)
Poor self-esteem ref 1.4 (1.0-1.8) 2.1(1.6-2.8) ref 0.6 (0.4-1.0) 1.1(0.8-1.7)
Stress symptoms ref 1.0(0.8-1.2) 1.0(0.7-1.2) ref 0.8 (0.6-1.0) 1.7 (1.3-2.0)

Note. *Years 2002—-2003 used as a reference group

TABLE 5. The odds ratios and 95% confidence intervals for externalizing problems for both sexes over time.
Age, parental education level, family structure and parental unemployment were controlled for

Girls Boys

2002-2003 2012-2013 2018-2019 2002-2003 2012-2013 2018-2019
Lifetime drunkenness ref* 0.4 (0.3-0.5) 0.2 (0.1-0.2) ref 0.4 (0.3-0.5) 0.2 (0.2-0.3)
Frequent drunkenness ref 2.1(1.5-2.8) 0.3 (0.3-0.5) ref 0.9(0.7-1.1) 0.2 (0.2-0.4)
Cannabis use ref 0.5(0.3-0.9) 0.5(0.3-0.8) ref 0.8 (0.5-1.1) 0.6 (0.4-0.8)
Delinquency ref 0.5(0.3-0.7) 0.4 (0.3-0.6) ref 0.4 (0.2-0.6) 0.3 (0.2-0.5)
Bullying others ref 0.1(0.01-0.8) 0.2 (0.03-0.8) ref 0.3(0.1-0.6) 0.2 (0.07-0.4)
Playing truant ref 1.1 (0.6-2.2) 0.7 (0.4-1.5) ref 0.9 (0.4-1.8) 0.7 (0.3-1.7)

Note. *Years 2002—2003 used as a reference group
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Results
Compared to the period 2002—03, the prevalences of
internalizing problems did not change markedly in
the period 2012—13. Instead, in the period 2018-19,
the prevalences of depression, social anxiety, general
anxiety, poor subjective health, and poor self-esteem
increased in both sexes compared to the period
2012-13. In addition, the prevalence of stress
symptoms increased among boys between the period
2012-13 and 2018-19. No change or a slight
decrease in prevalence was observed in bulimia,
anorexia, and stress symptoms among girls (Table 2).
The prevalence of externalizing problem behaviors
decreased throughout the study period. Compared to
the period 2002-03, all externalizing problem
behaviors showed either a decrease or no marked
change in the period 2012—13, apart from frequent
drunkenness among girls, which increased compared
to baseline. The prevalence of lifetime drunkenness,
frequent drunkenness, delinquency, and playing
truant decreased from the period 2012—13 to 2018—

19 (Table 3).

The regression analyses  controlling  for
sociodemographic confounding confirmed that
among girls, depression, social anxiety, poor

subjective health, and poor self-esteem increased
from 2002-03 to 2018-19. General anxiety already
increased statistically significantly from 2002-03 to
2012-13, and further to 2018-19, and self-reported
anorexia increased between the years 2002-03 and
2012-13 among girls and between 2012-13 and
2018-19 among boys. Statistically significant
increases were seen between 2012-13 and 2018-19
in social anxiety, depression, and stress symptoms
among boys. (Table 4.)

Regarding externalizing symptoms among girls,
statistically significant decreases were seen between
the period 2002-03 and 2012-13 in lifetime
drunkenness, cannabis use, delinquency, and bullying
others. All externalizing symptoms decreased among
gitls in the period 2018-19 apart from cannabis use,
which remained the same. Among boys, statistically
significant decreases were found in all externalizing
symptoms throughout the study period. (Table 5.)

Discussion

In this study, we observed that the prevalences of
externalizing symptoms decreased and those of
internalizing symptoms increased among Finnish
adolescents between the period 2012—-13 and 2018—
19. Compared to the period 2002-03, the
prevalences of externalizing symptoms decreased in
the years 2012-13 and further in 2018-19. The
prevalences of internalizing symptoms did not
change significantly in 2012-13 compared to
baseline. In 2018-19, depression, social anxiety,
general anxiety, poor subjective health, stress
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symptoms among boys, and low self-esteem
increased 1.5-2-fold compared to baseline. However,
severe suicidal ideation did not increase over the
study period.

Today’s Western society is decidedly characterized
by an acceleration in almost every area of life (14).
Intensification is a fairly new term in psychology
developed and used to describe the acceleration of
technology, social changes, and the pace of life in
modern society (14). This acceleration can also be
seen in the school wortld (41). The modern school
system is driven by an efficiency-oriented
philosophy, thereby putting a lot of pressure on
adolescents who are still in search of their identities
(41). Leaving little room for searching and
experimenting, the school world may in part
contribute to the increased burnout and mental
health symptoms seen among adolescents (41).

The Finnish education system has gained
international renown for its equality and academic
excellence (42). Being free of charge through all
levels from preschool to university, it offers children
and adolescents equal opportunities for education
regardless of their parents’ financial status. In
addition, Finnish students have performed
exceptionally well in the international tests measuring
academic achievement, including the PISA tests (42).
However, recent studies have observed regional
differences between Finnish schools in academic
achievement. School inequality is already apparent in
secondary schools, especially in bigger cities, where
schools located closer to the city center tend to be
ranked higher in comparisons than suburban schools
(43). Also, budget cuts to education, leading to bigger
classes and integrating students with special
education needs into mainstream classrooms, may
have increased the struggles of adolescents at school
(44).

Since the beginning of the 215t century, social
media has become a highly pervasive element in
adolescent everyday life. In social media, people tend
to post selectively only positive pictures and stories
about their lives — often enhanced with editing filters
— which gives viewers a skewed picture of reality (45).
Comparing one’s life to the unrealistic images in
social media can easily lead to feelings of relative
deprivation (44). Substantial consumption of social
media apps, including Instagram and Facebook, has
indeed been linked to increased likelihood of
suffering from internalizing symptoms, especially
depression and anxiety (45, 46). On the other hand,
social media may also have had a positive impact on
adolescent mental health. Thanks to those with
influence in social media, awareness of different
mental health issues has increased significantly in
recent decades (47). Influential social media
participants who are role models for many young
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people open up about their own mental health
struggles and share information on psychiatric
disorders with their followers, aiming at reducing the
stigma surrounding mental illness. Adolescents may
therefore be better informed about mental health
problems, recognize these symptoms more easily in
themselves, and be encouraged to open up about
their problems more than earlier.

Finally, the decline in externalizing problems that
emerged prior to the recent rise in internalizing
problems warrants attention. The maturity gap
theory of adolescent delinquency posits that
adolescents experience a discrepancy between their
biological maturation, resulting in their desiring
autonomy and independence, and their social
maturation, i.e. the degree of autonomy allowed to
them, that lags behind their biological maturation in
contemporary Western societies (48, 49). Being
accorded a status of restricted autonomy, adolescents
start to engage in delinquent acts in an attempt to
bridge the gap between their self-perceived maturity
and the way society perceives them, adolescents have
been shown to engage in less delinquency or desist
from it when they assume adult roles and start to
perceive themselves as adults. It may be that the
intensifying pace of life and intensifying demands in
the school world may be opportunities for
unrestricted social interaction, and the opportunity to
experiment with roles in social media offers
contemporary  adolescents a  perception  of
themselves as responsible actors facing adult
challenges, and this decreases their desire to engage
in externalizing behaviors. On the other hand, the
same demands may risk overwhelming the
adolescents” capacities and expose them to
internalizing symptoms (48, 49).

Limitations
The results of this study should be viewed with
certain limitations in mind. First, the sample of this
study consists of 9t graders in one city, and therefore
the results may not be generalizable to the whole of
Finland. Second, as with all surveys relying on self-
report data, this study is subject to bias. Most notably
recall bias has to be taken into account in self-report
questionnaires. Another source of error is
mischievous responding: some adolescents may find
it funny to exaggerate their symptoms in
questionnaires. However, there is no reason to
assume that such responding had increased over the
years and therefore explains the increased trend in
internalizing symptoms observed in this study.
Despite the limitations, this study has several
strengths. It was based on a large, population-based
sample that included nearly all 9 graders in the city
of Tampere. The same survey was conducted at three
time points, which enabled us to study time trends in
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mental health symptoms. The measures of mental
health symptoms were held constant across
questionnaites, thereby ensuring the comparability of
the results between periods.

Clinical significance

Internalizing symptoms have increased among
adolescents in the city of Tampere since the
beginning of the 21t century. At the same time, the
prevalence of externalizing symptoms has decreased.
Societal changes, including the accelerated the pace
of life, competition in the school world, and social
media may have contributed to the increase in
internalizing symptoms among adolescents. To help
to understand the causes of the increase and to
prevent internalizing problems, further research on
the underlying causes of the increased prevalence of
internalizing symptoms is needed.

Conflicts of interest
All authors declare no conflicts of interest.

References
1. Susman EJ. Individual differences in boys’ and girls’ timing and

tempo of puberty: modeling development with nonlinear growth
models. Dev Psychol 2011;47(5):1389-1409.

2. Das JK, Salam RA, Lassi ZS, Khan MN, Mahmood W, Patel V,
Bhutta ZA. Interventions for adolescent mental health: an overview
of systematic reviews. ] Adolesc Health 2016;59(4S):549-S60.

3. Wilner CJ, Gatzke-Kopp LM, Bray BC. The dynamics of
internalizing and externalizing comorbidity across the eatly school
years. Dev Psychopathol 2016;28(4pt1):1033-52.

4. Forbush KT, Hagan KE, Kite BA, Chapa DAN, Bohrer BK, Gould
SR.  Understanding eating disorders within internalizing
psychopathology: a novel transdiagnostic, hierarchical-dimensional
model. Compr Psychiatry 2017;79:40-52.

5. Marceau K, Abel EA. Mechanisms of cortisol - substance use
development associations: hypothesis generation through gene
enrichment analysis. Neurosci Biobehav Rev 2018;92:128-39.

6. Merikangas KR, Nakamura EF, Kessler RC. Epidemiology of
mental disorders in children and adolescents. Dialogues Clin
Neurosci 2009;11(1):7-20.

7. Burt SA, Donnellan MB, Iacono WG, McGue M. Age-of-onset or
behavioral sub-types? A prospective comparison of two approaches
to characterizing the heterogeneity within antisocial behavior. |
Abnorm Child Psychol 2011;39(5):633-44.

8. Petersen IT, Lindhiem O, LeBeau B, Bates JE, Pettit GS, Lansford
JE, et al. Development of internalizing problems from adolescence
to emerging adulthood: accounting for heterotypic continuity with
vertical scaling. Dev Psychol 2018;54(3):586-99.

9. De Hert M, Cortrell CU, Bobes J, Cetkovich-Bakmas M, Cohen D,
Asai I, et al. Physical illness in patients with severe mental disorders.
1. Prevalence, impact of medications and disparities in health care.
World Psychiatry 2011;10(1):52-77.

10. Hall T, Kakuma R, Palmer L, Minas H, Martins ], Kermode M.
Social inclusion and exclusion of people with mental illness in
Timot-Leste: a qualitative investigation with multiple stakeholders.
BMC Public Health 2019;19(1):702.

11. Olesen SC, Butterworth P, Leach LS, Kelaher M, Pirkis J. Mental



Changes in mental health symptoms among adolescents

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

health affects future employment as job loss affects mental health:
findings from a longitudinal population study. BMC Psychiatry
2013;13:144.

Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters
EE. Lifetime prevalence and age-of-onset distributions of DSM-IV
disorders in the National Comorbidity Survey Replication. Arch
Gen Psychiatry 2005;62(6):593-602.

Ohannessian CM, Fagle T, Salafia C. Social media use and
internalizing symptoms during eatly adolescence: the role of co-
rumination. ] Affect Disord 2021;280(Pt A):85-8.

Rosa H. Social acceleration: ethical and political consequences of a
desynchronized high-speed society. Constellations 2003;10(1):3-33.

Knaappila N, Marttunen M, Fréjd S, Lindberg N, Kaltiala-Heino R.
Socioeconomic trends in school bullying among Finnish adolescents
from 2000 to 2015. Child Abuse Negl 2018;86:100-8.

Knaappila N, Marttunen M, Fr6jd S, Lindberg N, Kaltiala-Heino R.
Socioeconomic trends in adolescent smoking in Finland from 2000
to 2015. J Adolesc Health 2019;64(6):776-82.

Knaappila N, Marttunen M, Fréjd S, Lindberg N, Kaltiala-Heino
R. Changes in delinquency according to socioeconomic status
among Finnish adolescents from 2000 to 2015. Scand ] Child
Adolesc Psychiatr Psychol 2019;7:52-9.

Torikka A, Kaltiala-Heino R, Luukkaala T, Rimpeld A. Trends in
alcohol use among adolescents from 2000 to 2011: the role of
socioeconomic  status and  depression.  Alcohol  Alcohol
2017;52(1):95-103.

Torikka A, Kaltiala-Heino R, Rimpeld A, Marttunen M, Luukkaala
T, Rimpeld M. Self-reported depression is increasing among socio-
economically disadvantaged adolescents - repeated cross-sectional
surveys from Finland from 2000 to 2011. BMC Public Health
2014;14:408.

Avohilmo: Perusterveydenhuollon asiakkaat. [Customers of primary
healthcare.] [web page]Terveyden ja hyvinvoinnin laitos. [Finnish
Institute for Health and Welfare.] [cited 2020 April 23], Available
from:
https://sampo.thl.fi/pivot/prod/fi/avo/perus03/summary_alue0
301

Gandhi S, Chiu M, Lam K, Cairney JC, Guttmann A, Kurdyak P.
Mental health service use among children and youth in Ontario:
population-based trends over time. Can J Psychiatry 2016;61(2):119-
24.

Mojtabai R, Olfson M. National trends in mental health care for US
adolescents. JAMA Psychiatry 2020;77(7):703-14.

Hansen AS, Kjaersdam Telléus G, Lauritsen MB. Changes in refetral
patterns to outpatient child and adolescent psychiatric services from
2005-2018. Nord ] Psychiatry 2021 Feb 14:1-10.

Frojd S, Kaltiala-Heino R, Marttunen M. Does problem behaviour
affect attrition from a cohort study on adolescent mental health. Eur
J Public Health 2011;21(3):306-10.

Viindnen JM, Frojd S, Ranta K, Marttunen M, Helminen M,
Kaltiala-Heino R. Relationship between social phobia and
depression differs between boys and girls in mid-adolescence. |
Affect Disord 2011;133(1-2):97-104.

Raitasalo  R. Mielialakysely: Suomen oloihin Beckin lyhyen
depressiokyselyn pohjalta kehitetty masennusoireilun ja itsetunnon
kysely. [Mood questionnaire: a questionnaire on depressive
symptoms and self-esteem developed from Beck’s Depression
Inventory to fit the Finnish circumstances.] Helsinki: Kelan
tutkimusosasto; 2007.

Beck AT, Beck RW. Screening depressed patients in family practice.
A rapid technic. Postgrad Med 1972;52(6):81-5.

103

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Kaltiala-Heino R, Rimpeld M, Rantanen P, Laippala P. Finnish
modification of the 13-item Beck Depression Inventory in screening
an adolescent population for depressiveness and positive mood.
Nord ] Psychiatry 1999;53(6):451-7.

O’Carroll PW, Berman AL, Maris RW, Moscicki EK, Tanney BL,
Silverman MM. Beyond the Tower of Babel: a nomenclature for
suicidology. Suicide Life Threat Behav 1996;26(3):237-52.

Connor KM, Kobak KA, Churchill LE, Katzelnick D, Davidson JR.
Mini-SPIN: A brief screening assessment for generalized social
anxiety disorder. Depress Anxiety 2001;14(2):137-40.

Ranta K, Kaltiala-Heino R, Rantanen P, Marttunen M. The Mini-
Social Phobia Inventory: psychometric properties in an adolescent
general population sample. Compr Psychiatry 2012;53(5):630-7.

Hirma AM, Kaltiala-Heino R, Rimpeld M, Rantanen P. Are
adolescents with frequent pain symptoms more depressed? Scand |
Prim Health Care 2002;20(2):92-6.

Fr6jd S, Kaltiala-Heino R, Rimpeld M. The association of parental
monitoring and family structure with diverse maladjustment
outcomes in middle adolescent boys and girls. Nord J Psychiatry
2007;61(4):296-303.

Keski-Rahkonen A, Sihvola E, Raevuori A, Kaukoranta J, Bulik CM,
Hoek HW, et al. Reliability of self-reported eating disorders:
optimizing population screening. Int ] Eatin Disord 2006;39(8):754-
62.

Aro H. Life stress and psychosomatic symptoms among 14 to 16-
year old Finnish adolescents. Psychol Med 1987;17(1):191-201.

Breidablik HJ, Meland E, Lydersen S. Self-rated health during
adolescence: stability and predictors of change (Young-HUNT
study, Norway). Eur ] Public Health 2009;19(1):73-8.

Rosenberg M. Society and the adolescent self-image. Middletown,
CT, England: Wesleyan University Press; 1989.

Schmitt DP, Allik J. Simultaneous administration of the Rosenberg
Self-Esteem Scale in 53 nations: exploring the universal and culture-
specific features of global self-esteem.] Pers Soc Psychol
2005;89(4):623-42.

Isomaa R, Viidninen J-M, Fr6jd S, Kaltiala-Heino R, Marttunen M.
How low is low? Low self-esteem as an indicator of internalizing
psychopathology  in  adolescence.  Health Educ  Behav
2013;40(4):392-9.

Lintonen T, Rimpeld M. The validity of the concept of “self-
perceived drunkenness” in adolescent health surveys. ] Subst Use
2001;6(3):145-50.

Achenbach T, Rescotla L. The manual for the ASEBA School-Age
Forms & Profiles. Burlington: University of Vermont, Research
Center for Children, Youth, and Families; 2001.

Walburg V. Burnout among high school students: a literature
review. Child Youth Serv Rev 2014;42:28-33.

Vilijarvi ], Linnakyld P, Kupari P, Reinikainen P, Arffman I. The
Finnish success in Pisa — and some reasons behind it. Pisa 2000.
Institute for Educational Research, University of Jyviskyla; 2002.

Karvonen S, Tokola K, Rimpeli A. Well-being and academic
achievement: differences between schools from 2002 to 2010 in the
Helsinki Metropolitan Area. ] Sch Health 2018;88(11):821-9.

Lempinen S. Towards inclusive schooling policies in Finland: a
multiple-case study from policy to practice. Scand ] Disabil Res
2017;19(3):194-205.

Seabrook EM, Kern ML, Rickard NS. Social networking sites,
depression, and anxiety: a systematic review. JMIR Ment Health
2016;3(4):e50.



Changes in mental health symptoms among adolescents

47.

48.

49.

50.

Pantic I. Online social networking and mental health. Cyberpsychol
Behav Soc Netw 2014;17(10):652-7.

Srivastava K, Chaudhury S, Prakash J, Dhamija S. Social media and
mental health challenges. Ind Psychiatry ] 2019;28(2):155-9.

Dijkstra JK, Kretschmer T, Pattiselanno K, Franken A, Harakeh Z,
Volleberg W, et al. Explaining adolescents’ delinquency and
substance use: a test of the maturity gap: The SNARE study. J Res
Crime Delinquency 2015:52(5):747-67.

Hill JM, Blokland AAJ, van der Geest V. Desisting from crime in
emerging adulthood: adult roles and the maturity gap. ] Res Crime
Delinquency 2016; 53(4):506-35.

104



