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Abstract
We studied Finnish 18-year-old males attending obligatory military call-up assessments in 1999 (n = 2340) and 2009 
(n = 4309) on time-trend changes in psychosocial well-being, psychopathology, substance use, suicidality, bullying, and 
sense of coherence. Subjects filled in questionnaires, including the Young Adult Self-Report (YASR) for psychopathology 
and the Orientation to Life Questionnaire (SOC-13) for sense of coherence. The prevalence of minor mental health problems 
in the last 6 months decreased from 22.3% in 1999 to 18.6% in 2009 (OR 0.8, 95% CI 0.7–0.9), whereas severe mental health 
problems remained stable. Suicidal thoughts decreased from 5.7 to 3.7% (OR 0.6, 95% CI 0.5–0.8). The use of illicit drugs 
decreased from 6.0 to 4.7% (OR 0.8, 95% CI 0.6–0.95), but being drunk at least once a week increased from 10.3 to 13.4% 
(OR 1.3, 95% CI 1.0–1.5). Attention problems increased in YASR syndrome domains (mean score 2.9 vs 3.2, p < 0.001) and 
so did somatic complains (mean score 1.7 vs 1.9, p = 0.005). The SOC-13 scores remained stable. The percentage of males 
who had studied during the past 6 months increased from 91.4 to 93.4% (OR 1.3, 95% CI 1.1–1.6), while being employed 
decreased from 64.9 to 49.4% (OR 0.5, 95% CI 0.5–0.6). The positive findings included reductions in the prevalence of 
suicidal thoughts and the use of illicit drugs, but being drunk at least once a week increased. Self-reported somatic problems 
and attention problems increased. Despite changes in society and family structures, there were only minor overall changes 
in psychopathology.

Keywords  Time-trend study · Adolescence · Mental health · Suicidal thoughts · Alcohol abuse · Drug abuse · Psychosocial 
well-being · Sense of coherence · Military call-up data

Background

There have been significant increases in the diagnosis and 
treatment of adolescent psychiatric disorders during the last 
20 years. However, the evidence on whether this reflected 

changes in adolescent mental health at a population level has 
been inconsistent [1, 2]. A comprehensive review of secular 
trends in child and adolescent mental health by Collishaw 
[2] concluded that many studies found that adolescents’ 
emotional problems had shown a long-term increase over 
the past 30 years, especially among girls. Rates of antiso-
cial behavior among adolescents appear to have leveled off, 
or fallen, since the 1990s in many countries. The use of 
services for several psychiatric disorders has increased and 
the reasons for this are probably partly related to broader 
diagnostic definitions and increased awareness and recogni-
tion by professionals [3–9]. Increases in mental health care 
and the use of psychotropic medication have been reported 
among children and adolescents [4, 6, 10–14].

There have been several population-based time-trend 
studies on changes in psychosocial well-being among ado-
lescent males in Nordic countries. One Norwegian study 
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reported that depressive symptoms among boys aged 16 
to 17 more than doubled between 1992 and 2002, but did 
not continue to increase between 2002 and 2010. The same 
study reported that the level of conduct problems and daily 
smoking increased slightly and the use of cannabis more 
than doubled between 1992 and 2002. However, this was 
followed by positive trends in 2002 to 2010, when conduct 
problems and the use of both tobacco and cannabis more 
than halved [15]. A nationwide Finnish study that was based 
on a classroom survey and was carried out every second year 
from 2000–2001 to 2010–2011, showed a slight increase 
in self-reported depression among boys aged 14 to 16. The 
prevalence nearly doubled if their parents were unemployed 
and had low education levels [16]. Meanwhile, a study on 
changes in the self-reported mental health of Finnish boys 
aged 13 to 17 found fewer peer problems and better proso-
cial skills among boys in 2014 than in 1998. The study also 
showed a consistent decrease in smoking and alcohol use 
between the two time points [8, 17]. Overall, previous time-
trend studies from the Nordic countries have showed trends 
towards better social skills and fewer conduct or behavioral 
problems among adolescent males. In the last 10 years or so, 
the stable or increasing trends in smoking, drugs or alcohol 
have started to decrease in many western countries. While 
several studies have showed that depressive symptoms have 
increased in girls over the last 20–30 years, the same trends 
have not been reported for boys [8, 15–17].

This study examined 10-year time-trend changes in psy-
chological well-being among 18-year-old Finnish young 
men using confidential questionnaires completed during the 
military call-up process. Many changes and challenges take 
place in young men’s lives in late adolescence, including 
increased independence, and the psychological and social 
transition from adolescence to adulthood. It can be challeng-
ing for young men to pursue further education or find a foot-
hold in the job market and, if they fail, they risk social exclu-
sion. There were rapid changes in Finnish society, as well as 
in other western societies, between 1999 and 2009, including 
economic turbulence, increased technology, such as social 
media, and changing social circumstances [18, 19]. Many 
ongoing and overlapping temporal changes may have differ-
ent effects on well-being. That is why is it essential to carry 
out methodologically sound epidemiological studies that 
provide information on trends in well-being. This informa-
tion is important, as it helps us to develop both mental health 
services and social policy planning as a whole. However, 
one issue with these kinds of epidemiological studies are 
that when assessments are carried out at different time points 
they are not always based on directly comparable methods 
and the samples do not represent the whole population [2]. 
Our objective was to complement the existing information 
on trends by focusing on older adolescents, who have not 
been studied as much as other age groups. We were able to 

produce new information by using two questionnaires: the 
YASR [20], which focuses on pathology, and the SOC-13, 
which assesses sense of coherence [21, 22]. Using the same 
questionnaires in 1999 and 2009 meant that we were able 
to produce comparable and detailed data. A further strength 
was that we were able to provide good coverage of the study 
population, because gathering the information during the 
military call-up process meant that we reached the great 
majority of Finnish 18-year-old males. It is worth noting 
that in 1999 and 2009 Finland was one of the few European 
countries that still had compulsory military call-up for men 
at the age of 18. Women were able to join the military on a 
voluntary basis during these years, but the lack of a com-
pulsory call-up meant that there was also a lack of data on 
women. That is why we focused solely on men. Participation 
in this study was on a voluntary basis and the results were 
confidential to encourage accurate self-reporting. Our pre-
vious study reported that the use of mental health services 
among 18-year-old men attending military call-ups was very 
low, at 3.2%. We also reported that there were no changes in 
the percentage treated between 1999 and 2009 [11].

The aim of this study was to report changes in a wide 
range of indicators, including well-being, living conditions, 
negative life events, substance use, peer relations, bullying, 
suicidality, sense of coherence and psychopathology. Our 
hypothesis, based on previous research with younger age 
groups from Finland, was that overall psychosocial well-
being would be stable and we would see decreases in sub-
stance use and suicidality among Finnish 18-year-old males 
during the 10-year time period [8, 17].

Methods

Military call‑up

The data for this study were gathered at military call-ups at 
two different time points, between September and Novem-
ber in both 1999 and 2009. Every Finnish male needs to 
attend call-up in the year that they become 18 years old. The 
purpose of the call-up system is to assess their suitability 
for military service. At both time points, the subjects were 
given the questionnaires during the call-up assessments and, 
if they decided they wanted to take part, they returned them 
in a sealed envelope to avoid reporting bias. The participants 
were reassured by the researchers that military personnel 
would have no access to the data that were collected.

Study population

The 1999 sample was part of the nationwide From a Boy to a 
Man follow-up study, which was based on all 32,453 Finnish 
males born in 1981. In 1989, a 10% sample was drawn by 
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selecting representative samples of communities according 
to their degree of urbanization: urban, suburban and rural. 
All the boys in small communities were included and repre-
sentative subsamples were drawn from all school districts in 
larger cities. This identified 2946 boys, including 2878 who 
were due to receive their military call-up between Septem-
ber and November 1999. Of those, 2599 were reached and 
2340 (90%) returned the questionnaires. The final responses 
represented 79% of the original sample (Fig. 1).

The 2009 study was based on 30,795 Finnish males born 
in 1991. To ensure that our random population-based sam-
ple was representative of our designated age cohort, we 
selected participants from four of the 19 geographical areas 
to ensure that they were representative of the country as 
a whole. However, the emphasis in this study was on the 
most densely populated southern parts of the country, as 
more young men lived in that region. We selected the areas 
covered by the Regional Offices in Varsinais-Suomi (south 
west), Helsinki (south), North Karelia (east) and Lapland 
(north). The target sample consisted of 4309 males aged 18 
who were attending military call-up assessments between 
September and November 2009 in these four military call-
up districts. A total of 4043 men (93.8%) returned the study 
questionnaires [11, 21].

Questionnaires

At both time points, the subjects were asked to complete 
questionnaires that included questions about demographic 

factors, psychopathology, adaptive functioning, life events 
and risky behavior. The subjects were asked to provide 
answers that reflected their lives during the last 6 months.

It has been well established that family factors are deter-
minants of health throughout life [23]. In order to study fam-
ily changes, we asked the participants about three parental 
variables, namely divorce, death and severe illness. These 
were then dichotomized for analysis. They were also asked 
about where they lived, who they lived with, whether they 
had financial problems and if they had been studying or 
working in the last 6 months. We also asked them ques-
tions about their health and health-related behavior and cat-
egorized the responses as follows. Tobacco smoking was 
divided into no smoking, occasionally or up to five cigarettes 
a day or six or more cigarettes a day. Being drunk was never, 
less than once a week or at least once a week. Illicit drug 
use was never, had tried or currently used. Mental health 
problems were defined as emotional problems or problems 
related to concentration, behavior or getting along with other 
people and were divided into no problems, minor problems 
or serious problems. The duration of any mental health prob-
lems was less than a month, 1 to 5 months, 5 to 12 months 
or more than a year. Participants were asked if they had 
sought help for mental health problems during the past year 
or whether they had considered seeking help. The question-
naires also included questions on suicidal intentions and sui-
cidal thoughts and whether the participant had been bullied 
or had been bullying others. The number of close friends was 
divided into none, one, two to three or four or more.

Fig. 1   Flow chart on the 1999 
and 2009 study populations
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The psychopathology of the subjects was studied using 
the YASR [20], which has been found to be a valid instru-
ment for assessing psychopathology in young adults [24]. 
The items are presented with three possible responses, where 
zero is not true, one is somewhat true and two is very true 
or often true. The YASR covers problems relevant to psy-
chopathology, adaptive functioning, and social desirabil-
ity. The present study used the 110 YASR items covering 
psychopathology [11, 20], which can be grouped together 
to form total problem scores and eight syndrome domains. 
The number of items per domain ranges from six for intru-
sive behavior to 16 for anxious/depressed. The domain on 
internalizing problems consist of 23 items and comprises 
withdrawn and anxious/depressed. Meanwhile, externalizing 
problems comprises 27 items and covers delinquent behav-
ior, aggressive behavior and intrusive behavior. The other 
three items that were considered were somatic complaints, 
attention problems and thought problems. In 1999, we fur-
ther analyzed the YASR syndrome domain distribution to 
establish the highest 10th percentile cut-off points for these 
scales to identify poor adaptive functioning. Using the same 
cut-of scores in 2009 enabled us to compare the number of 
young men who fell into highest 10th percentile of each 
scale in both study years.

Although there has been growing interest in researching 
adolescent resilience [26], the factors that relate resilience 
to stress are studied less frequently than the risk factors, 
assessment, and course of adolescent pathology. Sense of 
coherence arises from the salutogenic model of health [27] 
and reflects a person’s confidence and ability to have a mean-
ingful and manageable understanding of their life and the 
environment they live in [28]. The Orientation to Life Ques-
tionnaire (SOC-13) was used to assess the sense of coher-
ence [27, 28]. The scale consists of 13 items, which are rated 
between one and seven on a Likert-type scale and five of the 
items are reverse scored. The sum of all the items provides 
a score that ranges from 13 to 91. Higher scores indicate a 
stronger sense of coherence. Sense of coherence has been 
shown to be related to health, in terms of quality of life, 
health behavior, mental health, and family relationships [29].

Statistical methods

Odds ratios (OR) with 95% confidence intervals (95% 
CI) were estimated for categorical outcomes using simple 
logistic regression analysis with the year as a predictor. The 
YASR domain sum scores were analyzed using analysis of 
variance with the year as the predictor. Two-sided p-values 
of less than 0.05 were regarded to be statistically significant. 
Homogeneity of variances was studied with Levene’s Test. 
SAS version 9.4 for Windows (SAS Institute Inc, Cary, NC, 
USA) was used to conduct the statistical analyses.

Results

The overall picture to emerge from our study of the self-
reported psychosocial well-being of 18-year-old Finnish 
males was that there had been no major increases in most 
of the problem indicators when we compared the 1999 and 
2009 cohorts.

Living conditions

As seen in Table 1, the main change in where people lived 
from 1999 to 2009 was the increase in men living in cities 
with more than 100,000 inhabitants, from 17.6 to 22.9% (OR 
1.4, 95% CI 1.2–1.6). Most of the subjects were still living 
with their parents, although living alone increased slightly 
from 4.8 to 7.0% (OR 1.5, 95% CI 1.2–1.9). There was an 
increase in the number of divorces in the subjects’ childhood 
families, from 30.3 to 34.8% (OR 1.2, 95% CI 1.1–1.4). Seri-
ous parental illnesses decreased from 7.9 to 2.1% (OR 0.2, 
95% CI 0.2–0.3), as did paternal deaths, from 5.9 to 3.8% 
(OR 0.5, 95% CI 0.5–0.8).

Studying and employment

The percentage of men who had studied or participated in 
training during the past six month increased from 91.4% in 
1999 to 93.4% in 2009 (OR 1.3, 95% CI 1.1–1.6), while the 
subjects who had been employed during the same period 
decreased from 64.9 to 49.4% (OR 0.5, 95% CI 0.5–0.6).

Tobacco, alcohol, illicit drugs

The percentage who did not smoke tobacco and those who 
smoked six or more cigarettes a day increased between 
1999 and 2009, from 42.1 to 43.9% and from 25.3 to 28.4%, 
respectively, but the changes were not significant. At the 
same time, those who smoked occasionally or up to five 
cigarettes a day decreased from 32.6 to 27.7% (OR 0.8, 95% 
CI 0.7–0.9).

The number of men who had never been drunk was 15.0% 
in 1999 and 15.5% in 2009 There was a slight trend towards 
heavier alcohol use, as the percentage of men who reported 
being drunk at least once a week increased from 10.3 to 
13.4% over the study period (OR 1.3, 95% CI 1.0–1.5). 
Illicit drug use decreased from 6.0 to 4.7% (OR 0.8, 95% 
CI 0.6–1.0).

Physical and mental health

The number of subjects who reported no current physical 
health problems remained stable at more than 80% in 1999 
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Table 1   Background and 
psychosocial characteristics and 
substance use of participants in 
1999 and 2009

1999 2009 p OR (95% CI)

N % N %

Where males lived
 Countryside 467 20.3 757 19.0 Ref
 < 10,000 inhabitants 432 18.8 825 20.7 0.049 1.2 (1.0–1.4)
 10,000–50,000 inhabitants 777 33.8 1095 27.5 0.063 0.9 (0.8–1.0)
 50,000–100,000 inhabitants 218 9.5 392 9.9 0.314 1.1 (0.9–1.4)
 > 100,000 inhabitants 404 17.6 909 22.9 < 0.001 1.4 (1.2–1.6)

Who they lived with
 With parents 2097 90.0 3627 87.7 Ref
 Alone 112 4.8 290 7.0 < 0.001 1.5 (1.2–1.9)
 With a spouse 38 1.6 93 2.3 0.074 1.4 (1.0–2.1)
 Other 82 3.5 128 3.1 0.507 0.9 (0.7–1.2)

If living with parents
 Both biological 1620 72.4 2592 66.2 Ref
 Single parent 335 15.0 737 18.8  < 0.001 1.4 (1.2–1.6)
 One biological and one step parent 171 7.6 370 9.5 0.002 1.4 (1.1–1.6)
 Other 112 5.0 218 5.6 0.104 1.2 (1.0–1.5)

Divorce in childhood family 592 30.3 1408 34.8  < 0.001 1.2 (1.1–1.4)
 Death of father 97 5.9 143 3.8  < 0.001 0.6 (0.5–0.8)
 Death of mother 27 1.7 55 1.5 0.554 0.9 (0.5–1.4)
 Parent´s serious illness 128 7.9 73 2.1  < 0.001 0.2 (0.2–0.3)
 Studying during the past 6 months 2111 91.4 3831 93.4 0.003 1.3 (1.1–1.6)
 Working during the past 6 months 1498 64.9 2032 49.4  < 0.001 0.5 (0.5–0.6)
 Financial difficulties during past 6 months 240 11.0 300 9.4 0.050 0.8 (0.7–1.0)
 Marriage or serious dating during past 6 months 900 39.0 1597 38.5 0.700 1.0 (0.9–1.1)

Tobacco smoking
 No 964 42.1 1743 43.9 Ref
 Occasionally or 1–5 cigs a day 747 32.6 1100 27.7  < 0.001 0.8 (0.7–0.9)
 6 or more cigarettes a day 580 25.3 1130 28.4 0.250 1.1 (0.9–1.2)

Being drunk
 Never 343 15.0 614 15.5 Ref
 Less than once a week 1712 74.8 2818 71.1 0.257 0.9 (0.8–1.1)
 At least once a week 235 10.3 529 13.4 0.027 1.3 (1.0–1.5)

Illicit drug use
 Have tried or used 138 6.0 184 4.7 0.018 0.8 (0.6–1.0)

Physical health problems
 Yes 416 18.0 814 19.7 0.100 1.2 (1.0–1.3)

Mental health
 No problems 1692 73.9 3205 77.4 Ref
 Minor problems 511 22.3 769 18.6  < 0.001 0.8 (0.7–0.9)
 Serious problems 88 3.8 168 4.1 0.954 1.0 (0.8–1.3)

Duration of mental health problems
 Less than a month 288 47.3 418 43.8 Ref
 1–5 months 138 22.7 234 24.5 0.238 1.2 (0.9–1.5)
 5–12 months 54 8.9 90 9.4 0.463 1.1 (0.8–1.7)
 Over a year 129 21.2 213 22.3 0.341 1.1 (0.9–1.5)

Received help for mental health problems during past year
 No 2249 97.9 3973 97.2 Ref
 Yes 48 2.1 113 2.8 0.100 1.3 (0.9–1.9)

Considered seeking help for mental health prob-
lems, but did not ask

44 2.0 116 2.9 0.034 1.5 (1.0–2.1)
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and 2009. A single question was used to cover mental health 
problems, which were defined as problems with emotions, 
concentration, behavior or getting along with other people. 
The prevalence of males who reported that they had expe-
rienced minor mental health problems in the last 6 months 
decreased significantly, from 22.3% in 1999 to 18.6% in 
2009 (OR 0.8, 95% CI 0.7–0.9), whereas severe mental 
health problems remained stable (3.8% vs 4.1%).

Suicidality

There were no changes in reported suicidal intentions from 
1999 to 2009 (2.2% vs 2.4%). At the same time, the preva-
lence of subjects who reported suicidal thoughts decreased 
from 5.7 to 3.7% (OR 0.6, 95% CI 0.5–0.8).

Bullying, friends, and loneliness

There were no changes in the prevalence of males who 
reported that they were bullied from 1999 to 2009 (5.0% vs 
5.9%). However, the percentage of subjects who reported 
bullying others increased from 5.2 to 6.6% during the same 
period (OR 1.3, 95% CI 1.0–1.6). No changes were found in 
the percentage of males who reported feeling lonely (24.4% 
vs 25.4) in both years. In both years, less than 2% reported 
that they had no close friends (1.7% vs 1.4%).

The YARS questionnaire

Psychopathology and adaptive functioning were assessed 
with the YARS questionnaire. As seen in Table 2, there 
were no significant changes in the mean values of the total, 
internalizing or externalizing scale scores between 1999 and 
2009. In the YASR syndrome domains there was an increase 
in attention problems (mean score 2.9 vs 3.2, p < 0.001) and 

somatic complains (means score 1.7 vs 1.9, p = 0.005). There 
were no significant changes in the other YASR syndrome 
domains: anxious/depressed, withdrawn, thought problems, 
intrusive, aggressive behavior and delinquent behavior. The 
distribution of the YASR syndrome domain scores was 
studied by analyzing the percentage of participants in the 
highest 10th percentile using the same cut-off point for 1999 
and 2009. This showed that the only statistically significant 
change was the increase in subjects with high scores for 
attention problems, from 7.1% in 1999 to 8.7% in 2009 (OR 
1.24, 95% CI 1.02–1.51, p = 0.03). No changes were found 
in the percentage of subjects in the highest 10th percentile for 
the total YASR score or the internalizing and externalizing 
scale scores between 1999 and 2009 (Fig. 2).

The SOC‑13 questionnaire

The SOC-13 was used to assess the sense of coherence and 
we found no differences in the mean values between 1999 
and 2009. No statistical significance was found in the dif-
ference in variances between 1999 and 2009 (Levene’s Test 
p = 0.67). The distribution of the SOC-13 scores was almost 
identical in both years (Fig. 3).

Discussion

The overall picture that emerged from this study was that 
the psychosocial well-being and mental health of Finnish 
males called up for military service in 1999 and 2009 either 
stabilized or showed minor improvements. The six-month 
prevalence of 18-year-old men who reported having no men-
tal health problems, no suicidal thoughts and no illicit drug 
use slightly increased. In contrast to these positive findings, 
the number of young men who reported getting drunk at 

Summary of separate logistic regression analysis results, with the study year as a predictor. P values and 
odds ratios (OR) with 95% confidence intervals (95% CI) are reported and Ref. refers to the reference cat-
egory

Table 1   (continued) 1999 2009 p OR (95% CI)

N % N %

Suicidal intentions 50 2.2 98 2.4 0.528 1.1 (0.8–1.6)
Suicidal thoughts 129 5.7 147 3.7  < 0.001 0.6 (0.5–0.8)
Being bullied 115 5.0 240 5.9 0.139 1.2 (1.0–1.6)
Bullying others 119 5.2 262 6.6 0.029 1.3 (1.0–1.6)
Number of close friends
 0 39 1.7 59 1.4 Ref
 1 87 3.7 141 3.4 0.781 1.1 (0.7–1.7)
 2–3 706 30.3 1163 28.0 0.688 1.1 (0.7–1.7)
 4 or more 1495 64.3 2786 67.2 0.318 1.2 (0.8–1.9)

Feeling lonely 557 24.4 1024 25.4 0.351 1.1 (0.9–1.2)
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least once a week increased. Despite changes in society and 
family environments, psychopathology—as measured with 
the YASR—remained very stable, as did sense of coherence, 
which indicates resilience.

Ongoing changes in society and family structures were 
reflected in the results, including the fact that it became 
more common to live in larger cities and alone from 1999 
to 2009. Both urbanization [30, 31] and living alone [32] 
may pose mental health challenges, particularly for vul-
nerable individuals. There were more parental divorces 
in 2009 than in 1999. Previous studies showed that many 

children experienced distressing thoughts and emotions 
when their parents were getting divorced and divorce was 
a risk factor for mental health problems among offspring 
[33]. However, another study reported that most subjects 
did not experience serious outcomes [34]. Research has 
shown that when family structures changed, good emo-
tional connections between adolescents, their parents and 
other family members were protective against poor health 
outcomes [23, 35]. In accordance with rising life expec-
tancy [36], there were fewer serious parental illnesses and 
paternal deaths reported in 2009.

Table 2   YASR domain scores 
of participants in 1999 and 2009

Mean values and standard deviations (SD)
p value of pairwise year comparisons

1999 2009 p

N Mean SD N Mean SD

YARS scores
 Total score 2282 23.7 17.8 3999 24.3 17.8 0.194
 Internalizing scale 2277 6.3 6.0 3919 6.5 6.0 0.238
 Externalizing scale 2281 6.1 5.3 3925 5.8 5.3 0.110

YASR syndrome domains
 Anxious/depressed 2283 4.2 4.3 3960 4.3 4.4 0.464
 Withdrawn 2278 2.1 2.2 3956 2.2 2.2 0.074
 Somatic complaints 2273 1.7 2.2 4010 1.9 2.3 0.005
 Thought problems 2277 0.4 0.9 3965 0.4 0.9 0.448
 Attention problems 2275 2.9 2.2 3963 3.2 2.2 < 0.001
 Intrusive behaviour 2282 2.0 1.9 3931 1.9 2.0 0.076
 Aggressive behavior 2284 2.8 2.6 3976 2.8 2.6 0.571
 Delinquent behavior 2284 1.2 1.9 3963 1.1 1.8 0.113

SOC-13 2295 66.9 10.8 4106 66.7 10.8 0.440

Fig. 2   The percentage of 
participants in the highest 10th 
percentile, using the same 
cut-off point in 1999 and 2009 
and the total YASR scores, 
internalizing and externalizing 
scale scores of participants in 
1999 and 2009. No significant 
changes were found
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Between 1999 and 2007 there was strong economic 
growth in Finland, which was reflected by just 9.4% of the 
men in the 2009 cohort reporting financial difficulties. How-
ever, the global economic turmoil from 2007 onwards had a 
strong negative effect on job markets in Finland [36], which 
could be a major explanation for the significant decrease in 
working men found in 2009. In 1999, more than two-thirds 
of the men had worked during the last 6 months, whereas 
in 2009 this had fallen to just half. It is worth noting that 
military call-ups took place during the autumn months, so 
the employment rate included summer jobs. Adolescents 
often see working as a way to earn extra money rather than 
the opportunity to learn new skills [37]. Despite this, work 
experience seems to play an important role in career identity 
development [38]. At the same time, the number of men 
who had been studying during the last 6 months increased 
slightly from the already high rate of 91.4% in 1999 to 93.4% 
in 2009. Access to education has been shown to be one of 
the strongest determinants of health among adolescents 
worldwide [23] and the fact that a high percentage of our two 
cohorts had been studying was considered to be a protective 
factor against marginalization. It is possible that the diverse 
trends in working and studying found in this study cannot 
be explained solely by the changes in opportunities to work 
or study. The decrease in the percentage of adolescent men 
working from 1999 to 2009 may also have been partly due to 
changes in the aims and values of the adolescents. Employ-
ment opportunities were more limited in 2009, due to the 
global recession, and young men could have felt that it was 
better to focus on their education, rather than search for a 

job, so that they could improve their position in future labor 
markets. Based on previous studies, there seems to be a trend 
towards work being less important and leisure time being 
more highly valued [39]. As most of the men who responded 
were studying and financially better off, their motivation to 
seek jobs may have declined from 1999 to 2009.

More than 80% of the men reported no current physical 
health problems in both years. The reported six-month prev-
alence of perceived minor mental health problems decreased 
from 22.3 to 18.6%, while perceived severe mental health 
problems remained stable, at about 4.0%. A similar trend 
was reported for suicidality: the less severe form of suicidal-
ity decreased, namely suicidal thoughts, while more severe 
suicidality, defined as suicidal intensions, remained stable. 
The few previously published population-based studies on 
recent trends in suicidal thoughts among adolescent boys 
are consistent with our study. Suicidal thoughts among 
male American high school students decreased between 
1991 to 2011, while more severe suicidality, namely sui-
cide attempts, remained stable [40]. Another American 
study found no changes in either suicidal ideation or suicidal 
attempts between 1995 and 2005 among boys in late adoles-
cence [41]. Likewise, a Dutch study reported no changes in 
the prevalence of suicidal ideation between 1993 and 2003 
[42]. To conclude, these population-based studies showed 
stability or decreases in the prevalence of suicidal thoughts 
and stability when it came to suicidal ideation or attempts 
by adolescent males.

It has been shown that high rates of self-reported prob-
lems in childhood and adolescence are strong predictors for 
psychiatric diagnoses in adulthood [43]. The YASR inter-
nalizing scale has also been shown to effectively identify 
present diagnosed depression or anxiety, as defined in the 
Diagnostic and Statistical Manual of Mental Disorders, 
4th Edition [45]. Several previous time-trend studies have 
showed increases in depression and anxiety disorders among 
girls, but did not report the same results for mental health 
among boys [8, 15–17, 43, 46]. Our study showed that the 
YASR internalizing scores were stable and this suggests that 
there were no major trends in depression from 1999 to 2009 
among 18-year-old Finnish men. This was in line with previ-
ous studies on younger boys. However, we did find a slight 
increase in the YARS syndrome scale for somatic complains.

An increasing trend in self-reported somatic complains 
was reported among eight-year-old Finnish boys between 
1989 and 2005 [46] and Norwegian boys aged 11–16 
between 1994 and 2014 [47]. In our previous study, somatic 
complains among 18-year-old males showed an independent 
correlation with several psychiatric disorders during the five-
year follow-up period [48]. It is possible that the association 
between somatic complains and psychiatric symptoms is at 
least partly mediated by the stress the individuals were fac-
ing [49–53].

Fig. 3   The distribution of SOC-13 sum scores (range 13 to 91) in 
1999 and 2009. No significant changes were found
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Our study suggests that there was a small, but significant, 
increase in reported attention problems among males during 
the 10-year time period, as both the mean scores and the 
prevalence of males with high YASR syndrome scale scores 
for attention problems increased. Growing concerns have 
been expressed that Internet use and gaming could lead to 
increases in attention problems [54]. However, we are not 
aware of any previous evidence of time-trend increase in the 
prevalence of attention problems when comparable evalu-
ation methods were used. Studies of eight-year-old Finn-
ish children [55] and boys in mid-adolescence [8] did not 
find any increases in attention problems. It is possible that 
increased public discussions have led to growing awareness 
of attention problems and attention deficit hyperactivity dis-
order (ADHD) among 18-year-old males and that more cases 
have been identified. It is worth noting that ADHD medica-
tion was almost non-existent in Finland in the 1990s and has 
increased rapidly since early 2000 [56–58]. It is likely that 
the use of ADHD medication became more common among 
men attending the military call-up during the 10-year period 
of our study. It is also possible, that using such medica-
tion would have had effects on reported attention problems 
and affected our results. Previous studies have not reported 
any actual increases in attention problems, but diagnoses 
of ADHD have substantially increased, which appears to 
be due to increased awareness and changes in diagnostic 
practice [2, 3].

Sense of coherence, as an indicator for resilience, has 
previously been shown to be associated with lower substance 
use, better social skills [59] and life satisfaction [60] and to 
predict how adolescents react to stress in different cultures 
[61]. Our previous study showed that poor sense of coher-
ence scores at the age of 18 were independently associated 
with anxiety, depression, antisocial personality, and sub-
stance use disorder during the five-year follow-up period, 
when they were controlled for the effect of psychopathol-
ogy at baseline [48]. As far we know, there have not been 
any previous population-based studies on trends of sense of 
coherence among adolescents. Our study found an almost 
identical distribution of SOC-13 scores in 1999 and 2009. 
The lives of 18-year-old men changed during those 10 years, 
such as the increase in social media use [62]. However, it is 
notable that their sense of coherence, defined as their confi-
dence and orientation with regard to their lives and environ-
ments, remained unchanged.

Bullying is an important risk factor for adolescent health. 
Bullying victimization has been associated with later men-
tal health problems, such as anxiety [63–66], depression 
[63–67], and suicidality [65]. Furthermore, bullying has 
been associated with somatic health problems and various 
psychosocial problems and socioeconomic disadvantages 
[65, 66]. Previous time-trend studies on bullying prevalence 
have reported decreasing trends [10, 68–71] or stable trends 

[34]. However, these studies covered younger age groups 
than our study, which focused on 18-year-old males. In our 
study, there was no change in the prevalence of young men 
who reported that they had been bullied, while those who 
admitted bullying others increased slightly from 1999 to 
2009 (5.2 vs 6.6%). The reported prevalence of both bullying 
and being bullied were very low compared to the results of 
studies on younger age groups. It is likely that this was partly 
due to the fact that bullying has been reported to decline 
with age [72].

Excessive alcohol use and smoking are major public 
health concerns. Heavy alcohol use in late adolescent is a 
strong predictor of excessive alcohol use and alcohol-related 
problems in adulthood, [73, 74]. Initiatives to decrease the 
consumption of alcohol and cigarettes include legislative 
acts, such as advertising restrictions, tax on cigarettes and 
alcohol, bans on public consumption and minimum legal 
ages for purchasing and using products [75]. Although cam-
paigns to prevent substance use are common, the evidence 
on their effectiveness is still very low [76, 77]. Furthermore, 
alcohol policy changes do not seem to influence alcohol con-
sumption [78] and legally restricting the sale of tobacco to 
minors has not been associated with changes in adolescents’ 
smoking rates [79]. Many previous studies [33, 71, 80–83] 
have reported decreasing trends in smoking and alcohol con-
sumption among adolescents. In line with these studies, our 
research found a decrease in occasional tobacco smoking. 
However, there was a rather minor increase, from 10.3 to 
13.4%, in the prevalence of young men who reported being 
drunk at least once a week. Although it has been reported 
that reductions in alcohol use may not be as strong in ado-
lescent males as females [17], and among 18-year-olds than 
younger age groups [18], no comparable study has reported 
an increase in heavy drinking on a weekly basis. This group 
of young men who reported being drunk every week are at 
risk for excessive alcohol use and alcohol-related problems 
in later adulthood [73, 74]. However, occasional drunken-
ness, which was reported by over two-thirds of our subjects, 
has been reported to be normal in men of this age [84].

Strengths and limitations

The strength of the study was that it was representative of the 
target population and used the same standardized instruments 
to measure psychopathology at both time points. The 1999 
study collected national data from Finnish men attending 
mandatory call-up assessments in the year they turned 18. 
The 2009 study data were also collected during the military 
call-up process and we aimed to ensure that it was geographi-
cally representative and comparable to the 1999 study popu-
lation. The participation rate in the 1999 sample was 90% and 
it was 94% for the 2009 sample. Because of the large num-
ber of subjects, and the time-trend approach, the self-report 
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rating scales provided useful information. However, they 
lacked the specificity that formally structured interviews 
may have provided. As the participants were asked to reflect 
on the previous 6 months, recall bias may have affected the 
reports. It is important to emphasize that the present findings, 
which showed limited changes in self-reported psychical and 
mental health, were restricted to Finland and males. These 
trends may have been different if we had studied adolescent 
girls, because recent evidence has suggested that girls´ emo-
tional problems have increased [2, 8].

Conclusion

This study was carried out at an important stage in the devel-
opment of our subjects, as it focused on 18-year-old males 
who were attending mandatory on-call military assessments 
and undergoing the transition from adolescence to adulthood. 
Psychopathology and psychosocial disadvantages during this 
phase of life increase the risk of a wide range of adversities, 
including social exclusion [85]. Therefore, population-based 
time-trend studies that examine possible changes in psycho-
social well-being are very important when planning interven-
tions. This is because they can help policy makers and other 
stakeholders to understand how changing environments affect 
adolescent well-being. We found stability or minor improve-
ments in the overall psychosocial well-being of the males. 
Self-reported somatic complaints and attention problems 
increased during the follow-up period. A novel finding that 
did not emerge from previous time-trend studies was that 
a stable sense of coherence indicated resilience during the 
10-year follow-up period. The positive findings included 
reductions in the percentage of young men reporting mental 
health problems or suicidal thoughts. The 30% increase in 
the prevalence of young men reporting heavy alcohol use is 
a worrying finding. Changes in society were reflected in the 
financial situations and work experiences of the young men, 
but the levels of pathology and resilience remained stable.

Acknowledgements  Open access funding provided by University 
of Turku (UTU) including Turku University Central Hospital. The 
research for this study was funded by the Kone Foundation, Academy 
of Finland (288960), the Academy of Finland Flagship Programme 
(320162), the Strategic Research Council at the Academy of Fin-
land (303581) and the Academy of Finland Health from Cohorts and 
Biobanks Programme (308552). The authors would like to thank all 
the investigators and participants in the INVEST Research Flagship, 
APEX Research Consortium, and PSYCOHORTS consortium for their 
helpful comments.

Compliance with ethical standards 

Conflict of interest  The authors report no conflicts of interest. The 
funders had no involvement in the study or the paper and the only 
external assistance was from a medical language editor.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

References

	 1.	 Steinhausen HC (2015) Recent international trends in psycho-
tropic medication prescriptions for children and adolescent. Eur 
Child Adolesc Psychiatry 24:635. https​://doi.org/10.1007/s0078​
7-014-0631-y

	 2.	 Collishaw S (2015) Annual research review: secular trends in 
child and adolescent mental health. J Child Psychol Psychiatry 
56:370–393. https​://doi.org/10.1111/jcpp.12372​

	 3.	 Polanczyk GV, Willcutt EG, Salum GA, Kieling C, Rohde LA 
(2014) ADHD prevalence estimates across three decades: an 
updated systematic review and meta-regression analysis. Int J 
Epidemiol 43:434–442. https​://doi.org/10.1093/ije/dyt26​1

	 4.	 Olfson M, Blanco C, Wang S, Laje G, Correll CU (2014) National 
trends in the mental health care of children, adolescents, and 
adults by office-based physicians. JAMA Psychiatry 71:81–90. 
https​://doi.org/10.1001/jamap​sychi​atry.2013.3074

	 5.	 Sourander A, Gyllenberg D, Klomek AB, Sillanmäki L, Ilola AM, 
Kumpulainen K (2016) Association of bullying behavior at 8 years 
of age and use of specialized services for psychiatric disorders 
by 29 years of age. JAMA Psychiatry 72:159–165. https​://doi.
org/10.1001/jamap​sychi​atry.2015.2419

	 6.	 Atladottir HO, Gyllenberg D, Langridge A et  al (2015) The 
increasing prevalence of reported diagnoses of childhood psy-
chiatric disorders: a descriptive multinational comparison. Eur 
Child Adolesc Psychiatry 24:173–183. https​://doi.org/10.1007/
s0078​7-014-0553-8

	 7.	 Lyall K, Croen L, Daniels J et al (2017) The changing epide-
miology of autism spectrum disorders. Annu Rev Public Health 
38:81–102. https​://doi.org/10.1146/annur​ev-publh​ealth​-03181​
6-04431​8

	 8.	 Mishina K, Tiiri E, Lempinen L et al (2018) Time trends of Finn-
ish adolescents’ mental health and use of alcohol and cigarettes 
from 1998 to 2014. Eur Child Adolesc Psychiatry 27:1633–1643. 
https​://doi.org/10.1007/s0078​7-018-1158-4

	 9.	 Gyllenberg D, Marttila M, Sund R et al (2018) Temporal changes 
in the incidence of treated psychiatric and neurodevelopmental 
disorders during adolescence: an analysis of two national Finn-
ish birth cohorts. Lancet Psychiatry 2018:227–236. https​://doi.
org/10.1016/S2215​-0366(18)30038​-5

	10.	 Sourander A, Lempinen L, Klomek AB (2016) Changes in men-
tal health, bullying behavior, and service use among eight-year-
ole children over 24 years. J Am Acad Child Adolesc Psychiatry 
55:717–725. https​://doi.org/10.1016/j.jaac.2016.05.018

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00787-014-0631-y
https://doi.org/10.1007/s00787-014-0631-y
https://doi.org/10.1111/jcpp.12372
https://doi.org/10.1093/ije/dyt261
https://doi.org/10.1001/jamapsychiatry.2013.3074
https://doi.org/10.1001/jamapsychiatry.2015.2419
https://doi.org/10.1001/jamapsychiatry.2015.2419
https://doi.org/10.1007/s00787-014-0553-8
https://doi.org/10.1007/s00787-014-0553-8
https://doi.org/10.1146/annurev-publhealth-031816-044318
https://doi.org/10.1146/annurev-publhealth-031816-044318
https://doi.org/10.1007/s00787-018-1158-4
https://doi.org/10.1016/S2215-0366(18)30038-5
https://doi.org/10.1016/S2215-0366(18)30038-5
https://doi.org/10.1016/j.jaac.2016.05.018


European Child & Adolescent Psychiatry	

1 3

	11.	 Kaskeala L, Sillanmäki L, Sourander A (2015) Help-seeking 
behavior among Finnish adolescent males. Nord J Psychiatry 
69:605–612. https​://doi.org/10.3109/08039​488.2015.10262​73

	12.	 Gyllenberg D, Marttila M, Jokiranta-Olkoniemi E et al (2017) 
Incidence of specialized service use for mental health related 
problems during adolescence increases. Eur J Public Health 27:3. 
https​://doi.org/10.1093/eurpu​b/ckx18​9.185

	13.	 Kronström K, Kuosmanen L, Ellilä H et al (2018) National time 
trend changes in psychotropic medication of child and adolescent 
psychiatric inpatients across Finland. Child Adolesc Ment Health 
23:63–70. https​://doi.org/10.1111/camh.12217​

	14.	 Lempinen L, Luntamo T, Sourander A (2019) Changes in mental 
health service use among 8-year-old children: a 24-year time-
trend study. Eur Child Adolesc Psychiatry 28:521–530. https​://
doi.org/10.1007/s0078​7-018-1218-9

	15.	 von Soest T, Wichstrøm L (2014) Secular trends in depressive 
symptoms among Norwegian adolescents from 1992 to 2010. J 
Abnorm Child Psychol 42:403–415. https​://doi.org/10.1007/s1080​
2-013-9785-1

	16.	 Torikka A, Kaltiala-Heino R, Rimpelä A et al (2014) Self-
reported depression is increasing among socio-economically 
disadvantaged adolescents—repeated cross-sectional surveys 
from Finland from 2000 to 2011. BMC Public Health 14:408. 
https​://doi.org/10.1186/1471-2458-14-408

	17.	 Sourander A, Koskelainen M, Niemelä S et al (2012) Changes 
in adolescents mental health and use of alcohol and tobacco: 
a 10-year time-trend study of Finnish adolescents. Eur Child 
Adolesc Psychiatry 21:665–671. https​://doi.org/10.1007/s0078​
7-012-0303-8

	18.	 Potrebny T, Wiium N, Lundegård MM (2017) Temporal trends 
in adolescents’ self-reported psychosomatic health complaints 
from 1980–2016: a systematic review and meta-analysis. 
PLoS ONE 12(11):e0188374. https​://doi.org/10.1371/journ​
al.pone.01883​74

	19.	 Kim Y, Hagquist C (2018) Trends in adolescent mental health 
during economic upturns and downturns: a multilevel analysis 
of Swedish data 1988–2008. J Epidemiol Community Health 
72:101–108. https​://doi.org/10.1136/jech-2017-20978​4

	20.	 Achenbach TM (1997) Manual for the young adult self-report and 
young adult self-report. Department of Psychiatry, University of 
Vermont, Burlington

	21.	 Antonovsky H, Sagy S (1986) The development of a sense of 
coherence and its impact on responses to stress situations. J Soc 
Psychol 126:231–225

	22.	 Eriksson M, Lindström B (2005) Validity of Antonovsky’s sense 
of coherence scale: a systematic review. J Epidemiol Comm 
Health. 59:460–466. https​://doi.org/10.1136/jech.2003.01808​5

	23.	 Viner RM, Ozer EM, Denny S et al (2012) Adolescence and the 
social determinants of health. Lancet 379:1641–1652. https​://doi.
org/10.1016/S0140​-6736(12)60149​-4

	24.	 Drislane LE, Patrick CJ, Sourander A et al (2014) Distinct variants 
of extreme psychopathic individuals in society at large: evidence 
from population-based sample. Personal Disord 5:154–163. https​
://doi.org/10.1037/per00​00060​

	25.	 Suetani S, Mamun A, Williams G et al (2018) The association 
between adolescent psychopathology and subsequent physical 
activity in young adulthood: a 21-year birth cohort study. Psychol 
Med 48:269–278. https​://doi.org/10.1017/S0033​29171​70016​60

	26.	 Zimmerman MA, Stoddard SA, Eisman AB et al (2013) Adoles-
cent resilience: promotive factors that inform prevention. Child 
Dev Perspect 7:215–220. https​://doi.org/10.1111/cdep.12042​

	27.	 Eriksson M (2017) The sense of coherence in the salutogenic 
model of health. In: Mittelmark MB, Sagy S, Eriksson M, et al. 
(eds) The handbook of salutogenesis. Springer, Cham. https​://doi.
org/10.1007/978-3-319-04600​-6_1

	28.	 Antonovsky A (1979) Health, stress and coping. Jossey-Bass, San 
Francisco

	29.	 Länsimies H, Pientilä A-M, Hietasola-Husu S, Kangasniemi 
M (2017) A systematic review of adolescents´ sense of coher-
ence and health. Scand J Caring Sci 311:651–661. https​://doi.
org/10.1111/scs.12402​

	30.	 Okkels N, Kristiansen CB, Munk-Jørgensen P, Sartorius N (2018) 
Urban mental health: challenges and perspectives. Curr Opin Psy-
chiatry 2018(3):258–264. https​://doi.org/10.1097/YCO.00000​
00000​00041​3

	31.	 Lecic-Tosevski D (2019) Is urban living good for mental health. 
Curr Opin Psychiatry 32:204–209. https​://doi.org/10.1097/
YCO.00000​00000​00048​9

	32.	 Tran A, Tran L, Geghre N et al (2017) Health assessment of 
French university students and risk factors associated with 
mental health disorders. PLoS ONE 12:e0188187. https​://doi.
org/10.1371/journ​al.pone.01881​87

	33.	 Fond G, Bourbon A, Lannçon C et al (2019) Psychiatric and psy-
chological follow-up of undergraduate and postgraduate medi-
cal students: prevalence and associated factors. Results from the 
national BOURBON study. Psychiatry Res 272:425–430. https​://
doi.org/10.1016/j.psych​res.2018.12.174

	34.	 Clark B (2013) Supporting the mental health of children and youth 
of separating parents. Paediatr Child Health 18:373–377. https​://
doi.org/10.1093/pch/18.7.373

	35.	 Resnick MD, Bearman PS, Blum RW et al (1997) Protecting 
adolescents from harm. Findings from the National Longitudi-
nal Study on Adolescent Health. JAMA 10:823–832. https​://doi.
org/10.1001/jama.1997.03550​10004​9038

	36.	 Statistic Finland (2018) https​://www.stat.fi/til/index​_en.html
	37.	 Beal SJ, Crockett LJ (2010) Adolescents’ occupational and educa-

tional aspirations and expectations: links to high school activities 
and adult educational attainment. Dev Psychol 46:258–265. https​
://doi.org/10.1037/a0017​416

	38.	 Stringer KJ, Kerpelman JL (2010) Career identity development 
in college students: decision making, parental support, and work 
experience. Identity 10:181–200. https​://doi.org/10.1080/15283​
488.2010.49610​2

	39.	 Wray-Lake L, Syvertsen AK, Briddell L et al (2010) Exploring 
the changing meaning of work for American high school sen-
iors from 1976 to 2005. Youth Soc 43:1110–1135. https​://doi.
org/10.1177/00441​18X10​38136​7

	40.	 Lowry R, Crosby AE, Brener ND, Kann L (2014) Suicidal 
thoughts and attempts among U.S. high school students: trends 
and associated health-risk behaviors, 1991–2011. J Ado-
lesc Health 54:100–108. https​://doi.org/10.1016/j.jadoh​ealth​
.2013.07.024

	41.	 Wolitzky-Taylor KB, Ruggiero KJ, McCart MR et  al (2010) 
Has adolescent suicidality decreased in the United States? Data 
from two national samples of adolescents interviewed in 1995 
and 2005. J Clin Child Adolesc Psychol 39:64–76. https​://doi.
org/10.1080/15374​41090​34011​46

	42.	 Tick NT, van der Ende J, Verhulst FC (2008) Ten-year trends 
in self-reported emotional and behavioral problems of Dutch 
adolescents. Soc Psychiat Epidemiol 43:349–355. https​://doi.
org/10.1007/s0012​7-008-0315-3

	43.	 Hofstra MB, van der Ende J, Verhulst FC (2002) Child and adoles-
cent problems predict DSM-IV disorders in adulthood: a 14-year 
follow-up of a Dutch epidemiological sample. J Am Acad Child 
Adolesc Psychiatry 41:182–189. https​://doi.org/10.1097/00004​
583-20020​2000-00012​

	44.	 Dingle K, Clavarino A, Williams GM et al (2011) Predicting 
depressive and anxiety disorders with the YASR internalizing 
scales (empirical and DSM-oriented). Soc Psychiatry Psychi-
atr Epidemiol 46:1313–1324. https​://doi.org/10.1007/s0012​
7-010-0303-2

https://doi.org/10.3109/08039488.2015.1026273
https://doi.org/10.1093/eurpub/ckx189.185
https://doi.org/10.1111/camh.12217
https://doi.org/10.1007/s00787-018-1218-9
https://doi.org/10.1007/s00787-018-1218-9
https://doi.org/10.1007/s10802-013-9785-1
https://doi.org/10.1007/s10802-013-9785-1
https://doi.org/10.1186/1471-2458-14-408
https://doi.org/10.1007/s00787-012-0303-8
https://doi.org/10.1007/s00787-012-0303-8
https://doi.org/10.1371/journal.pone.0188374
https://doi.org/10.1371/journal.pone.0188374
https://doi.org/10.1136/jech-2017-209784
https://doi.org/10.1136/jech.2003.018085
https://doi.org/10.1016/S0140-6736(12)60149-4
https://doi.org/10.1016/S0140-6736(12)60149-4
https://doi.org/10.1037/per0000060
https://doi.org/10.1037/per0000060
https://doi.org/10.1017/S0033291717001660
https://doi.org/10.1111/cdep.12042
https://doi.org/10.1007/978-3-319-04600-6_1
https://doi.org/10.1007/978-3-319-04600-6_1
https://doi.org/10.1111/scs.12402
https://doi.org/10.1111/scs.12402
https://doi.org/10.1097/YCO.0000000000000413
https://doi.org/10.1097/YCO.0000000000000413
https://doi.org/10.1097/YCO.0000000000000489
https://doi.org/10.1097/YCO.0000000000000489
https://doi.org/10.1371/journal.pone.0188187
https://doi.org/10.1371/journal.pone.0188187
https://doi.org/10.1016/j.psychres.2018.12.174
https://doi.org/10.1016/j.psychres.2018.12.174
https://doi.org/10.1093/pch/18.7.373
https://doi.org/10.1093/pch/18.7.373
https://doi.org/10.1001/jama.1997.03550100049038
https://doi.org/10.1001/jama.1997.03550100049038
https://www.stat.fi/til/index_en.html
https://doi.org/10.1037/a0017416
https://doi.org/10.1037/a0017416
https://doi.org/10.1080/15283488.2010.496102
https://doi.org/10.1080/15283488.2010.496102
https://doi.org/10.1177/0044118X10381367
https://doi.org/10.1177/0044118X10381367
https://doi.org/10.1016/j.jadohealth.2013.07.024
https://doi.org/10.1016/j.jadohealth.2013.07.024
https://doi.org/10.1080/15374410903401146
https://doi.org/10.1080/15374410903401146
https://doi.org/10.1007/s00127-008-0315-3
https://doi.org/10.1007/s00127-008-0315-3
https://doi.org/10.1097/00004583-200202000-00012
https://doi.org/10.1097/00004583-200202000-00012
https://doi.org/10.1007/s00127-010-0303-2
https://doi.org/10.1007/s00127-010-0303-2


	 European Child & Adolescent Psychiatry

1 3

	45.	 Pitchforth J, Fahy K, Ford T et al (2018) Mental health and well-
being trends among children and young people in the UK, 1995–
2014: analysis of repeated cross-sectional national health surveys. 
Psychol Med 39:1275–1285. https​://doi.org/10.1017/S0033​29171​
80017​57

	46.	 Luntamo T, Sourander A, Sillanmäki L et al (2012) Pain at age 
eight as a predictor of antidepressant medication use by age 
24: findings from the Finnish nationwide 1981 birth cohort 
study. J Affect Disord 138:153–159. https​://doi.org/10.1016/j.
jad.2012.01.003

	47.	 Potrebny T, Wiium N, Haugstvedt A et al (2019) Health com-
plaints among adolescents in Norway: a twenty-year perspective 
on trends. PLoS ONE 14(1):e0210509. https​://doi.org/10.1371/
journ​al.pone.02105​09

	48.	 Ristkari T, Sourander A, Rönning J, Helenius H (2006) Self-
reported psychopathology, adaptive functioning and sense of 
coherence, and psychiatric diagnosis among young men. A pop-
ulation-based study. Soc Psychiatry Psychiatr Epidemiol 41:523–
531. https​://doi.org/10.1007/s0012​7-006-0059-x

	49.	 Katon W, Sullivan M, Walker E (2001) Medical symptoms with-
out identified pathology: relationship to psychiatric disorders, 
childhood and adult trauma, and personality traits. Ann Intern 
Med 134:917–925. https​://doi.org/10.7326/0003-4819-134-9_
Part_2-20010​5011-00017​

	50.	 Kroenke K, Jackson JL, Chamberlin J (1997) Depressive and 
anxiety disorders in patients presenting with physical complaints: 
clinical predictors and outcome. Am J Med 103:339–347. https​://
doi.org/10.1016/S0002​-9343(97)00241​-6

	51.	 Kroenke K (2003) Patients presenting with somatic complaints: 
epidemiology, psychiatric co-morbidity and management. Int J 
Methods Psychiatr Res 12:34–43. https​://doi.org/10.1002/mpr.140

	52.	 Nixon A, Mazzola J, Bauer J et al (2011) Can work make you 
sick? A meta-analysis of the relationship between job stress-
ors and physical symptoms. Work Sress 25:1–22. https​://doi.
org/10.1080/02678​373.2011.56917​5

	53.	 Glise K, Ahlborg G, Jonsdottir IH (2014) Prevalence and course 
of somatic symptoms in patients with stress-related exhaus-
tion: does sex or age matter. BMC Psychiatr 14:118. https​://doi.
org/10.1186/1471-244X-14-118

	54.	 Milani L, La Torre G, Fiore M et al (2018) Internet gaming addic-
tion in adolescence: risk factors and maladjustment correlates. 
Int J Ment Health Addiction 16:888–904. https​://doi.org/10.1007/
s1146​9-017-9750-2

	55.	 Sourander A, Niemelä S, Santalahti P et al (2008) Changes in 
psychiatric problems and service use among 8-year-old children: a 
16-year population-based time-trend study. J Am Acad Child Ado-
lesc Psychiatry 47:317–327. https​://doi.org/10.1097/CHI.0b013​
e3181​60b98​f

	56.	 Lundström B, Voutilainen A, Sourander A (2006) Keskush-
ermostostimulanttien käyttö Suomessa. Suomen lääkärilehti 
61:5184–5189

	57.	 Karlstad Ø, Zoëga H, Furu K et al (2016) Use of drugs for ADHD 
among adults—a multinational study among 15.8 million adults in 
the Nordic countries. Eur J Clin Pharmacol 72:1507–1514. https​
://doi.org/10.1007/s0022​8-016-2125-y

	58.	 Miika V, Martikainen A, Koski-Pirilä JE et al (2018) Recent 
trends in stimulant medication use among children in Finland. 
J Am Acad Child Adolesc Psychiatry 57:S173. https​://doi.
org/10.1016/j.jaac.2018.09.131

	59.	 Mattila M-L, Rautava P, Honkinen P-L et al (2011) Sense of 
coherence and health behaviour in adolescence. Acta Paediatr 
100:1590–1595. https​://doi.org/10.1111/j.1651-2227.2011.02376​
.x

	60.	 Moksnes UK, Løhre A, Espnes GA (2013) The association 
between sense of coherence and life satisfaction in adolescents. 

Qual Life Res 22:1331–1338. https​://doi.org/10.1007/s1113​
6-012-0249-9

	61.	 Braun-Lewensohn O, Sagy S (2011) Salutogenesis and culture: 
personal and community sense of coherence among adolescents 
belonging to three different cultural groups. Int Rev Psychiatry 
23:533–541. https​://doi.org/10.3109/09540​261.2011.63790​5

	62.	 O’Keeffe GS, Clarke-Pearson K, Council on Communications, 
and Media (2011) The impact of social media on children, 
adolescents, and families. Pediatrics 127:800–804. https​://doi.
org/10.1542/peds.2011-0054

	63.	 Sourander A, Jensen P, Rönning JA et al (2007) What is the early 
adulthood outcome of boys who bully or are bullied in childhood? 
The Finnish “From a Boy to a Man” study. Pediatrics 120:397–
404. https​://doi.org/10.1542/peds.2006-2704

	64.	 Copeland WE, Wolke D, Angold A et al (2013) Adult psychi-
atric outcomes of bullying and being bullied by peers in child-
hood and adolescence. JAMA Psychiatry 70:419–426. https​://doi.
org/10.1001/jamap​sychi​atry.2013.504

	65.	 Brunstein Klomek A, Sourander A, Elonheimo H (2015) Bullying 
by peers in childhood and effects on psychopathology, suicidality, 
and criminality in adulthood. Lancet Psychiatry 2:930–941. https​
://doi.org/10.1016/S2215​-0366(15)00223​-0

	66.	 Wolke D, Lereya ST (2015) Long-term effects of bullying. Arch 
Dis Child 100:879–885. https​://doi.org/10.1136/archd​ischi​
ld-2014-30666​7

	67.	 Hamm MP, Newton AS, Chisholm A et al (2015) Prevalence and 
effect of cyberbullying on children and young people. A scoping 
review of social media studies. JAMA Pediatr 169:770–777. https​
://doi.org/10.1001/jamap​ediat​rics.2015.0944

	68.	 Molcho M, Craig W, Due P et al (2009) Cross-national time trends 
in bullying behaviour 1994–2006: findings from Europe and North 
America. Int J Public Health 54:225–234. https​://doi.org/10.1007/
s0003​8-009-5414-8

	69.	 Kessel Schneider S, O’Donnell L, Smith E (2015) Trends in 
cyberbullying and school bullying victimization in a regional 
census of high school students, 2006–2012. J Sch Health 85:9. 
https​://doi.org/10.1111/josh.12290​

	70.	 Waasdorp TE, Pas ET, Zablotsky B, Bradshaw CP (2017) Ten-year 
trends in bullying and related attitudes among 4th- to 12-grad-
ers. Pediatrics 139(20):e20162615. https​://doi.org/10.1542/
peds.2016-2615

	71.	 Tiiri E, Luntamo T, Mishina K et al (2019) Did bullying victimiza-
tion decrease after nationwide school-based antibullying program? 
A time-trend study. J Am Acad Child Adolessc Psychiatry. https​
://doi.org/10.1016/j.jaac.2019.03.023

	72.	 Smith PK, Madsen KC, Moody JC (1999) What causes the age 
decline in reports of being bullied at school? Towards a develop-
mental analysis of risks of being bullied. Educ Res 41:267–285. 
https​://doi.org/10.1080/00131​88990​41030​3

	73.	 Huurre T, Lintonen T, Kaprio J et al (2010) Adolescent risk fac-
tors for excessive alcohol use at age 32 years. A 16-year pro-
spective follow-up study. Soc Psychiatry Psychiatr Epidemiol 
45:125–134. https​://doi.org/10.1007/s0012​7-009-0048-y

	74.	 McCambridge J, McAlaney J, Rowe R (2011) Adult conse-
quences of late adolescent alcohol consumption: a systematic 
review of cohort studies. PLoS Med. https​://doi.org/10.1371/journ​
al.pmed.10004​13

	75.	 Stockings E, Hall WD, Lynskey M et  al (2016) Prevention, 
early intervention, harm reduction, and treatment of substance 
use in young people. Lancet Psychiatry 3:280–296. https​://doi.
org/10.1016/S2215​-0366(16)00002​-X

	76.	 Georgie JM, Sean H, Deborah MC et al (2016) Peer-led interven-
tions to prevent tobacco, alcohol and/or drug use among young 
people aged 11–21 years: a systematic review and meta-analysis. 
Addiction 111:391–407. https​://doi.org/10.1111/add.13224​

https://doi.org/10.1017/S0033291718001757
https://doi.org/10.1017/S0033291718001757
https://doi.org/10.1016/j.jad.2012.01.003
https://doi.org/10.1016/j.jad.2012.01.003
https://doi.org/10.1371/journal.pone.0210509
https://doi.org/10.1371/journal.pone.0210509
https://doi.org/10.1007/s00127-006-0059-x
https://doi.org/10.7326/0003-4819-134-9_Part_2-200105011-00017
https://doi.org/10.7326/0003-4819-134-9_Part_2-200105011-00017
https://doi.org/10.1016/S0002-9343(97)00241-6
https://doi.org/10.1016/S0002-9343(97)00241-6
https://doi.org/10.1002/mpr.140
https://doi.org/10.1080/02678373.2011.569175
https://doi.org/10.1080/02678373.2011.569175
https://doi.org/10.1186/1471-244X-14-118
https://doi.org/10.1186/1471-244X-14-118
https://doi.org/10.1007/s11469-017-9750-2
https://doi.org/10.1007/s11469-017-9750-2
https://doi.org/10.1097/CHI.0b013e318160b98f
https://doi.org/10.1097/CHI.0b013e318160b98f
https://doi.org/10.1007/s00228-016-2125-y
https://doi.org/10.1007/s00228-016-2125-y
https://doi.org/10.1016/j.jaac.2018.09.131
https://doi.org/10.1016/j.jaac.2018.09.131
https://doi.org/10.1111/j.1651-2227.2011.02376.x
https://doi.org/10.1111/j.1651-2227.2011.02376.x
https://doi.org/10.1007/s11136-012-0249-9
https://doi.org/10.1007/s11136-012-0249-9
https://doi.org/10.3109/09540261.2011.637905
https://doi.org/10.1542/peds.2011-0054
https://doi.org/10.1542/peds.2011-0054
https://doi.org/10.1542/peds.2006-2704
https://doi.org/10.1001/jamapsychiatry.2013.504
https://doi.org/10.1001/jamapsychiatry.2013.504
https://doi.org/10.1016/S2215-0366(15)00223-0
https://doi.org/10.1016/S2215-0366(15)00223-0
https://doi.org/10.1136/archdischild-2014-306667
https://doi.org/10.1136/archdischild-2014-306667
https://doi.org/10.1001/jamapediatrics.2015.0944
https://doi.org/10.1001/jamapediatrics.2015.0944
https://doi.org/10.1007/s00038-009-5414-8
https://doi.org/10.1007/s00038-009-5414-8
https://doi.org/10.1111/josh.12290
https://doi.org/10.1542/peds.2016-2615
https://doi.org/10.1542/peds.2016-2615
https://doi.org/10.1016/j.jaac.2019.03.023
https://doi.org/10.1016/j.jaac.2019.03.023
https://doi.org/10.1080/0013188990410303
https://doi.org/10.1007/s00127-009-0048-y
https://doi.org/10.1371/journal.pmed.1000413
https://doi.org/10.1371/journal.pmed.1000413
https://doi.org/10.1016/S2215-0366(16)00002-X
https://doi.org/10.1016/S2215-0366(16)00002-X
https://doi.org/10.1111/add.13224


European Child & Adolescent Psychiatry	

1 3

	77.	 Carson-Chahhoud KV, Ameer F, Sayehmiri K et  al (2017) 
Mass media interventions for preventing smoking in young 
people. Cochrane Database Syst Rev 6:CD001006. https​://doi.
org/10.1002/14651​858.CD001​006.pub3

	78.	 Lintonen T, Karlsson T, Nevalainen J, Konu A (2013) Alcohol 
policy changes and trends in adolescent drinking in Finland 
from 1981 to 2011. Alcohol Alcohol 48:620–626. https​://doi.
org/10.1093/alcal​c/agt04​8

	79.	 Kuipers MA, Brandhof SD, Monshouwer K et al (2017) Impact 
of laws restricting the sale of tobacco to minors on adolescent 
smoking and perceived obtainability of cigarettes: an intervention-
control pre-post study of 19 European Union countries. Addiction 
112:320–329. https​://doi.org/10.1111/add.13605​

	80.	 Looze M, Raaijmakers Q, Bogt TT et al (2015) Decreases in ado-
lescent weekly alcohol use in Europe and North America: evi-
dence from 28 countries from 2002 to 2010. Eur J Public Health 
2:69–72. https​://doi.org/10.1093/eurpu​b/ckv03​1

	81.	 Ng M, Freeman MK, Fleming TD et al (2014) Smoking preva-
lence and cigarette consumption in 187 countries, 1980–2012. 
JAMA 311:183–192. https​://doi.org/10.1001/jama.2013.28469​2

	82.	 Kinnunen JM, Pere L, Lindfors P et al (2017). The use of tobacco 
and psychoactive substances 1977–2015 (in Finnish) https​://
julka​isut.valti​oneuv​osto.fi/bitst​ream/handl​e/10024​/74544​/URN_
ISBN_978-952-00-3592-1.pdf?seque​nce=1&isAll​owed=y

	83.	 ESPAD Group (2017) Results from the European School Survey 
Project on alcohol and other drugs. ESPAD Report 2015. Publica-
tions Office of the European Union. https​://espad​.org/sites​/espad​
.org/files​/TD011​6475E​NN.pdf

	84.	 Niemelä S, Sourander A, Poikolainen K (2006) Childhood predic-
tors of drunkenness in late adolescence among males: a 10-year 
population-base follow-up study. Addiction 101:512–521. https​://
doi.org/10.1111/j.1360-0443.2006.01381​.x

	85.	 Fergusson DM, Woodward LJ (2002) Mental health, educa-
tional, and social role outcomes of adolescents with depression. 
Arch Gen Psychiatry 59:225–231. https​://doi.org/10.1001/archp​
syc.59.3.225

https://doi.org/10.1002/14651858.CD001006.pub3
https://doi.org/10.1002/14651858.CD001006.pub3
https://doi.org/10.1093/alcalc/agt048
https://doi.org/10.1093/alcalc/agt048
https://doi.org/10.1111/add.13605
https://doi.org/10.1093/eurpub/ckv031
https://doi.org/10.1001/jama.2013.284692
http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/74544/URN_ISBN_978-952-00-3592-1.pdf?sequence=1&isAllowed=y
http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/74544/URN_ISBN_978-952-00-3592-1.pdf?sequence=1&isAllowed=y
http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/74544/URN_ISBN_978-952-00-3592-1.pdf?sequence=1&isAllowed=y
http://espad.org/sites/espad.org/files/TD0116475ENN.pdf
http://espad.org/sites/espad.org/files/TD0116475ENN.pdf
https://doi.org/10.1111/j.1360-0443.2006.01381.x
https://doi.org/10.1111/j.1360-0443.2006.01381.x
https://doi.org/10.1001/archpsyc.59.3.225
https://doi.org/10.1001/archpsyc.59.3.225

	Ten-year changes in the psychosocial well-being, psychopathology, substance use, suicidality, bullying, and sense of coherence of 18-year-old males: a Finnish population-based time-trend study
	Abstract
	Background
	Methods
	Military call-up
	Study population
	Questionnaires
	Statistical methods

	Results
	Living conditions
	Studying and employment
	Tobacco, alcohol, illicit drugs
	Physical and mental health
	Suicidality
	Bullying, friends, and loneliness
	The YARS questionnaire
	The SOC-13 questionnaire

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements 
	References




