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Abstract

Background: Both research and popular media reports suggest that adolescent mental health
has been deteriorating across societies with advanced economies. This study sought to
describe the trends in self-reported symptoms of depressed mood and anxiety among
Icelandic adolescents.

Methods: Data for this study come from repeated, cross-sectional, population-based school
surveys of 43,482 Icelandic adolescents in 9" and 10" grade, with six waves of pooled data
from 2006 to 2016. We used analysis of variance, linear regression and binomial logistic
regression to examine trends in symptom scores of anxiety and depressed mood over time.
Gender differences in trends of high symptoms were also tested for interactions.

Results: Linear regression analysis showed a significant linear increase over the course of the
study period in mean symptoms of anxiety and depressed mood for girls only; however,
symptoms of anxiety among boys decreased. The proportion of adolescents reporting high
depressive symptoms increased by 1.6% for boys and 6.8% for girls; the proportion of those
reporting high anxiety symptoms increased by 1.3% for boys and 8.6% for girls. Over the
study period, the odds for reporting high depressive symptoms and high anxiety symptoms
were significantly higher for both genders. Girls were more likely to report high symptoms of
anxiety and depressed mood than boys.

Conclusions: Self-reported symptoms of anxiety and depressed mood have increased over
time among Icelandic adolescents. Our findings suggest that future research needs to look
beyond mean changes and examine the trends among those adolescents who report high

symptoms of emotional distress.
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Introduction

The health of youth has rapidly emerged as an issue requiring urgent attention in
global development. Because mental health problems often begin in childhood or during
adolescence (1,2), improving adolescent mental health remains a challenge for most societies
(3). Approximately one fourth of youth have experienced a mental disorder in the past year
and one third will across their lifetime (4). The average lifetime prevalence of any mood
disorder for adolescents 13 to 18 years of age is 14.3% (18.3% and 10.5% for girls and boys,
respectively) and any anxiety disorder is 31.9% (38% and 26.1% for girls and boys,
respectively) (5). The 2013 Global Burden of Disease (GBD) study showed the significant
burden of mental disorders among adolescents for both genders, with anxiety and depressive
disorders among the top 10 causes of years lost to disability (6).

Several large-scale, time-trend studies from Scandinavia (7—10), the United States (11)
and Great Britain (12-15) show that adolescent mental health is worsening, while other
studies suggest that mental health has remained relatively stable (16-18) or even improved
(19). Findings from a recent systematic review on adolescent mental health and changes over
time suggested that the burden of internalizing problems (e.g., anxiety, depression, and
withdrawal) have remained stable for boys but increased for girls (20). All of these studies are
based on data from 2011 or before, leaving a 5-year gap that needs to be examined further.
However, one recent study using cross-sectional data collected among English students, ages
11 to 13, in 2009 and 2014, concluded that there were similar levels of mental health
difficulties experienced by adolescents in the two time points, with the exception of a notable
increase in emotional problems in girls (21).

In Iceland, concern for the mental health of adolescents has been rising steadily (22).
Cross-sectional data from 1997 to 2006 in Iceland revealed that symptoms of anxiety had

increased among Icelandic adolescent boys and girls during that period, and that depressive



symptoms had increased significantly for girls (7). However, from 2000 to 2010, adolescent
happiness increased by 5% overall (23), suggesting that while adolescents were generally
happier they were also experiencing anxiety and depressed mood more frequently. Because
there are no data on trends from 2006, we do not know if adolescent mental health has
improved or if emotional distress and happiness go together.

The objective of this study was to investigate trends in symptoms of depressed mood
and anxiety among 14-15 year-old adolescents using population data that have been collected
in the Youth in Iceland Survey during a 10-year time period. In order to provide a
comprehensive view of trends in symptoms over time, we assessed changes in mean scores of
reported symptoms over time as well as changes in symptoms determined by a cut-off score.
These cut-off scores were used to detect changes in proportion of adolescents who reported
high symptoms of depressed mood or anxiety at each time point and to make comparison
across different years of investigation. We hypothesized that mean symptoms of depressed
mood and anxiety and the proportion reporting high symptoms will have increased for both

genders from 2006, and that the increase would be greater among girls than boys.



Methods

Data Sources and Participants

Data from the ongoing cross-sectional, population-based study Youth in Iceland in 2006,
2009, 2010, 2012, 2014, and 2016 were analysed. Participants were 14-15 year-old students
attending the compulsory 9" and 10" grades of the Icelandic secondary school system. For
this study, the number of participants in each year was as follows: 2006, n=7232 (81.4%
response rate); 2009, n=7377 (83.5% response rate); 2010, n=7125 (85.6% response rate);
2012, n=7202 (86% response rate); 2014, n=6966 (86.3% response rate); and 2016, n=7041
(86% response rate). Gender distribution was roughly equivalent at all time points, with
females representing 50.1% of the sample in 2006; 50.8% in 2009; 50.3% in 2010; 50.1% in

2012; 50.8% in 2014; and 49.6% in 2016. The total number of participants was 43,482.

Measures
As part of the Symptom Check List 90 (SCL-90) (24,25), respondents were asked whether
they had experienced the following symptoms of depressed mood and anxiety during the
previous week. Prior studies indicate good reliability and construct validity of this measure
(7,24,26).

Symptoms of depressed mood. To measure respondents’ symptoms of depressed mood,
9 items from the depression dimension scale of the SCL-90 were used (25). Participants were
asked how often during the previous week the following statements applied to them: “I was
sad or had little interest in doing things”, “I had poor appetite”, “I felt lonely”, “I had
difficulty falling to sleep and staying sleeping”, “I cried easily or wanted to cry”, “I felt sad or

blue”, “I was dispirited”, “I had little energy and was slow”, and “The future seemed

hopeless”. Each statement ranged from 0 to 3, with higher scores indicating more severity.



The items were combined in a scale ranging from 0 to 27. The scale has good internal
consistency with the average Cronbach’s alpha = .91 across all years of the study.

Symptoms of anxiety. Three items from the anxiety dimension scale of the SCL-90
were used to measure symptoms of anxiety (25). The participants were asked how often
during the previous week they had experienced the following: “Nervousness”, “Feeling
suddenly scared for no reason”, “Feeling tense or overstrung”. Each statement ranged from 0
to 3, with higher score indicating more anxiety. The items were combined in a scale ranging
from 0-9. The scale has good internal consistency with the average Cronbach’s alpha = .78

across all years of the study.

Procedures

Anonymous questionnaires containing the measures were administered to all students present
in class on the day of the survey, either in February or in March for each year of data
collection. The overall questionnaire included items relating to emotional well-being,
lifestyle, family and social background and parental and peer relationships. Participants took
approximately 1 hour to complete the questionnaire. The Icelandic Centre for Social Research
and Analysis conducted all aspects of data collection in accordance with the principles of
research ethics stipulated by the National Bioethics Committee and the Icelandic Data

Protection Agency.

Analyses

Differences in mean scores of symptoms of depressed mood and anxiety between
years was tested for boys and girls separately using analyses of variance (ANOVAs) and
Bonferroni post hoc tests. Year was the independent variable and the continuous measures of

symptoms of depressed mood and anxiety were the dependent variables. Simple linear



regression analyses were then used to test for a linear trend in mean levels of symptoms over
time for girls and boys separately, using year of study as the predictor variable and symptoms
of anxiety and depressed mood as the dependent variables.

In order to test whether the percentage of children with high symptom levels followed
a similar pattern over time we used a cut-off score. For symptoms of depressed mood and
anxiety, a cut-off score was identified based on the top 5% at the first time point (8,27).
Binomial logistic regression was then used to examine changes over time between time points
in proportion of girls and boys who showed high symptoms of anxiety and depressed mood as
determined by the cut-off scores. In this analysis, year of study was used as the predictor
variable to predict the dichotomous dependent variable contrasting those who met the cut-off
score for high levels of symptoms of depressed mood or anxiety and those who did not.
Finally, to test if the trends in high levels of symptoms were significantly different for the
genders two binomial logistic regression models were run using year of study and gender as
the predictor variables, the two dichotomous variables, and the dependent variables, testing
the interaction between year and gender on high symptoms of depressed mood and anxiety.

Multiple-group SEM tests of invariance were used to test the generalizability of the
results for males and females, as well as across the 6 data collection waves. The measurement
invariance across gender refers to the degree to which a test measures the same construct
across varied groups, whereas measurement invariance for different time points refers to
whether a test reflects the same constructs on different occasions for the same group. To test
the measurement invariance for symptoms of depressed mood and anxiety we used the criteria
by Cheung and Rensvold (28) who suggest invariance between models if ACFl is <.01 and
the criteria described by Chen (29) who suggest invariance between nested models if
ARMSEA is < .015. Strict invariance with factor variances was established for symptoms of

depressed mood over time. Scalar invariance was established for symptoms of depressed



mood by gender and for symptoms of anxiety over time and by gender (results available upon
request).
All aspects of this reporting are consistent with the STROBE statement reporting

requirements for cross-sectional studies.



Results

The results from the ANOVA showed that there was a difference between years in
mean levels of anxiety symptoms for girls (F (5, 20943) =31.82, p < 0.001) and boys (F (5,
20541) =38.42, p < 0.001). There was also a significant difference in mean levels of
symptoms of depressed mood for both genders, F (5, 20173) = 6.31, p < 0.001 and F (5,
21110) =45.62, p < 0.001, for boys and girls respectively. Table 1 shows mean scores on
anxiety and depressive symptoms and results from Bonferroni post-hoc tests. For girls there
was a significant (p<0.001) increase in mean levels of depressive symptoms between each
time point from 2012 to 2016, as well as between 2009 and 2010. Anxiety symptoms
increased significantly (p<0.001) between 2012 and 2016 among girls. Mean levels of
symptoms of depressed mood remained quite stable among boys; while mean levels of
anxiety symptoms decreased significantly between three time points (see Table 1).

Insert Table 1 here
Linear regression analysis showed a significant linear trend for girls, with an increase in both
mean symptoms of anxiety (5 =.039, p<0.001) and symptoms of depressed mood ($=0.06
p<0.001) over time. A linear decrease was found in anxiety symptoms over time among boys
(#=-0.07 p<0.001); however, linear changes in symptoms of depressed mood were not
significant for boys (p=0.38).

Figure 1 shows the trends in high symptoms of depressed mood from 2006 to 2016,
for boys and girls separately. Comparing the first and last years of investigation, the figures
show that the proportion reporting high symptoms of depressed mood increased by 1.6% for
boys and 6.8% for girls.

Insert Figure 1 here

Figure 2 shows the trends in high scores according to definition on anxiety symptoms

between 2006 and 2016, for boys and girls separately. Comparing the first and last years of



investigation the figures show that the proportion of those reporting high anxiety symptoms
increased by 1.3% for boys and 8.6% for girls.
Insert Figure 2 here

Table 2 shows the results of the binomial logistic regression models. The results
indicate that the odds for having high depressive symptoms and high anxiety symptoms, as
defined by cut-off values, were significantly higher for both genders in the year 2016 than in
2006. Between other time points under study, the odds of having high symptoms of depressed
mood did not change significantly for boys. For girls the odds of having high depressive
symptoms increased significantly between all of the time points, except between 2006 and
2009 when they decreased significantly. Odds for reporting high anxiety symptoms increased
significantly between 2012 and 2014 for boys, while a significant increase was detected
between three time points for girls.

Insert Table 2

Finally, there was a statistically significant difference in the trends for gender as
indicated by a significant interaction between year and gender on high symptoms of depressed
mood (OR: 1.09, 95% CI: 1.03-1.16, p=.005) and anxiety (OR: 1.11, 95% CI: 1.05-1.17,
p<0.001). These results indicate that the trend in high reported symptoms of depressed mood

and anxiety are significantly different for the genders.



Discussion

Mean symptoms of depressed mood and anxiety increased over the study period
among Icelandic adolescent girls, but not for boys. The proportion of adolescents reporting
high symptoms of anxiety and depressed mood increased from 2006 to 2016 for both genders.
Even though mean levels did not increase for boys, those that reported high symptoms
represented a greater proportion in 2016 than 2006. This highlights the need to examine high-
symptom groups as well as mean-level changes. According to data from the Global Burden of
Disease study, where data are collected from 188 countries around the world, girls and boys
aged 10-14 and 15-19 experienced a similar increase from 1990 to 2013 in years lost to
disability due to depressive disorders (6). Moreover, recent findings from New Zealand
showed that symptoms of depressed mood increased between 2007 and 2012 for adolescent
boys and girls, with higher rates of girls reporting emotional problems (30).

A systematic review revealed that recent cohorts of girls are experiencing increases in
internalizing symptoms (20). Even though not entirely comparable, this increase is consistent
with our finding of the sharp rise of symptoms of depressed mood and anxiety among
Icelandic girls between 2014 and 2016. McMartin et al. (16) examined time trends among
Canadian adolescents and concluded that mental health had remained stable from 1998 to
2008; however, the study examined the genders together. The findings from this study and
others (7-10,12,14,15,19,31,32) showed an increase in emotional problems, and that the
increase had been greater for girls than boys. In our study, the prevalence and mean was lower
for boys than girls at all time points for both symptoms of depressed mood and anxiety.
According to findings from a systematic review of 19 studies, recent cohorts of girls are
experiencing increases in internalizing symptoms (i.e., depressed mood and anxiety) when
compared to previous cohorts (20). We cannot explain the observed difference between males

and females in our study, nor do we attribute the difference to any given factor. However, one



plausible explation for the difference might be that females are more open to talking about
their feelings than males.

This study has several methodological strengths. First, data for the analyses come
from what comprises a large population-based dataset with most Icelandic adolescents, ages
14 and 15, participating in the survey. Second, the data we analysed span a 10-year period,
with 6 surveys of a single geographically-defined population. Third, boys and girls were
equally represented and we attained a high response rate in each of the years of the study.

There are several limitations. First, our findings are based on self-reported cross-
sectional data using selected items from the SCL-90 scale. In the Youth in Iceland surveys,
only 3 items of the SCL-90 are included in the anxiety dimension instead of 10 items. Second,
we focus on symptoms of depressed mood and anxiety, which are measured on a continuous
scale, rather than using clinical diagnoses or a measure of impairment in everyday
functioning. Consequently, we cannot know if the observed increase is related to impairment
in everyday functioning or due to some other reason. Third, by dichotomizing our measure of
high symptoms of depressed mood and anxiety and using an arbitrary single cut-off score to
designate high symptoms, we may have used an overly simplistic measure for our analytic
purposes. However, in order to examine changes with logistic regression over time in those
that report high symptoms it was necessary to create a cut-off score. Previous studies using
non-clinical scales have used the top 10% as a cut-off value (8,9,16,27). The conservative
value of top 5% in the first year, for both genders together, was used in this study. Because
the objective of this study was to examine trends in subjective mental health and used self-
report among the entire cohort at each time point, we were able to include youth who report
symptoms of depressed mood or feeling anxious without meeting the clinical cut-offs.

Studies repeatedly have found that adolescent girls report higher levels of internalizing

symptoms than boys (20). However, that does not explain the increase in reports of



internalizing symptoms. The findings may reflect genuine changes in mental health symptom
burden which is supported by other time-trend surveys of mental health among adolescents
(7-10,12,14,15,30-32). On the other hand, secular trends, for example greater willingness to
report symptoms due to decreased social stigma, may be influencing these trends. In 2008, the
Icelandic population experienced a very sudden economic crisis. Studies have shown that
reduction in disposable family impact can affect the mental health of children and adolescents
through various pathways, such as increased economic pressure that in turn influences
parental mental health (33), and increased social exclusion of vulnerable groups (34).
Furthermore, income inequality has been associated with increased mental health problems
among adolescents (35-37). In Sweden the recession during the 1990s marked the appearance
of child and adolescent mental health as a public health issue (38). Even if the findings from
this study do not demonstrate a sudden increase directly following the crisis, it could be that
the effects take longer to unravel. Other changes that have occurred rapidly in the past few
years is time spent on electronic screen activities and social media, which has been related to
poorer mental health among adolescents (39,40). Thus, without including other variables, we
can only speculate as to what may be driving this change.

In conclusion, whether or not the rise in mental health problems shown in this and other
studies is due to increased willingness to report and discuss mental health, the fact that many
adolescents are reporting emotional distress is of concern. Widespread discussion of mental
health in the Icelandic society has also raised awareness among professionals, teachers and
parents. Our findings suggest that monitoring trends in adolescent mental health needs to be a
societal priority. Future studies should focus on both genders separately as well as examine
further risk and protective factors for adolescent mental health and possible causal factors of

worsening mental health over time.
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Key points:

e The study contributes to the literature by providing recent self-reported data on
adolescent mental health.

e Findings support previously observed trends of worsening mental health, especially
among girls.

e The results highlight the need to focus specifically on changes in those that report high

symptoms of emotional distress, as well as changes in means.



References

10.

11.

12.

13.

14.

15.

16.

Thapar A, Collishaw S, Pine DS, Thapar AK. Depression in adolescence. Lancet.
2012;379(9820):1056-67.

Catalano RF, Fagan AA, Gavin LE, Greenberg MT, Irwin CE, Ross DA, et al. Worldwide
application of prevention science in adolescent health. Lancet. 2012;379(9826):1653-64.

Mental Health Action Plan 2013-2020. Geneva: World Health Organization; 2013.

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

Merikangas KR, He J, Burstein M, Swanson SA, Avenevoli S, Cui L, et al. Lifetime Prevalence
of Mental Disorders in US Adolescents: Results from the National Comorbidity Study-
Adolescent Supplement (NCS-A). J Am Acad Child Adolesc Psychiatry. 2010;49(10):980-9.

Mokdad AH, Forouzanfar MH, Daoud F, Mokdad AA, Bcheraoui CE, Moradi-Lakeh M, et al.
Global burden of diseases, injuries, and risk factors for young people’s health during 1990-2013:
a systematic analysis for the Global Burden of Disease Study 2013. The Lancet.
2016;387(10036):2383-401.

Sigfusdottir ID, Asgeirsdottir BB, Sigurdsson JF, Gudjonsson GH. Trends in depressive
symptoms, anxiety symptoms and visits to healthcare specialists: a national study among
Icelandic adolescents. Scand J Public Health. 2008;36(4):361-8.

Hagquist C. Discrepant trends in mental health complaints among younger and older adolescents
in Sweden: an analysis of WHO data 1985-2005. J Adolesc Health. 2010;46(3):258-64.

van Geelen SM, Hagquist C. Are the time trends in adolescent psychosomatic problems related
to functional impairment in daily life? A 23-year study among 20,000 15-16year olds in Sweden.
J Psychosom Res. 2016;87:50-6.

von Soest T, Wichstrgm L. Secular trends in depressive symptoms among Norwegian
adolescents from 1992 to 2010. J Abnorm Child Psychol. 2014;42(3):403-15.

Mojtabai R, Olfson M, Han B. National Trends in the Prevalence and Treatment of Depression
in Adolescents and Young Adults. Pediatrics. 2016 Nov 14;e20161878.

Collishaw S, Maughan B, Natarajan L, Pickles A. Trends in adolescent emotional problems in
England: a comparison of two national cohorts twenty years apart. J Child Psychol Psychiatry.
2010;51(8):885-94.

Collishaw S. Annual research review: Secular trends in child and adolescent mental health. J
Child Psychol Psychiatry. 2015;56(3):370-93.

Sweeting H, Young R, West P. GHQ increases among Scottish 15 year olds 1987-2006. Soc
Psychiatry Psychiatr Epidemiol. 2009;44(7):579-86.

West P, Sweeting H. Fifteen, female and stressed: changing patterns of psychological distress
over time. J Child Psychol Psychiatry. 2003;44(3):399-411.

McMartin SE, Kingsbury M, Dykxhoorn J, Colman I. Time trends in symptoms of mental illness
in children and adolescents in Canada. CMAJ Can Med Assoc J. 2014;186(18):E672-8.



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Sourander A, Koskelainen M, Niemela S, Rihko M, Ristkari T, Lindroos J. Changes in
adolescents mental health and use of alcohol and tobacco: a 10-year time-trend study of Finnish
adolescents. Eur Child Adolesc Psychiatry. 2012;21(12):665-71.

Wiens K, Williams JVA, Lavorato DH, Duffy A, Pringsheim TM, Sajobi TT, et al. Is the
prevalence of major depression increasing in the Canadian adolescent population? Assessing
trends from 2000 to 2014. J Affect Disord. 2017 Mar 1;210:22-6.

Levin KA, Currie C, Muldoon J. Mental well-being and subjective health of 11- to 15-year-old
boys and girls in Scotland, 1994-2006. Eur J Public Health. 2009;19(6):605-10.

Bor W, Dean AJ, Najman J, Hayatbakhsh R. Are child and adolescent mental health problems
increasing in the 21st century? A systematic review. Aust N Z J Psychiatry. 2014;48(7):606-16.

Fink E, Patalay P, Sharpe H, Holley S, Deighton J, Wolpert M. Mental Health Difficulties in
Early Adolescence: A Comparison of Two Cross-Sectional Studies in England From 2009 to
2014. J Adolesc Health. 2015;56(5):502-7.

Gudmundsdottir ML, Palsdottir H, Sigfusson J, Télgyes EM, Thorisdottir IE, Kristjansson AL, et
al. Ungt folk 2016 [Youth in Iceland 2016]. Reykjavik: Icelandic Centre for Social Research and
Analysis; 2016.

Gudmundsdéttir DG, Asgeirsdottir BB, Huppert FA, Sigfusdottir 1D, Valdimarsdéttir UA,
Hauksdottir A. How Does the Economic Crisis Influence Adolescents” Happiness? Population-
Based Surveys in Iceland in 2000-2010. J Happiness Stud. 2016;17(3):1219-34.

Derogatis LR, Lipman RS, Covi L. SCL-90: an outpatient psychiatric rating scale--preliminary
report. Psychopharmacol Bull. 1973;9(1):13-28.

Derogatis LR, Lipman RS, Covi L, Rickels K. Factorial Invariance of Symptom Dimensions in
Anxious and Depressive Neuroses. Arch Gen Psychiatry. 1972;27(5):659-65.

Sigfusdottir 1D, Farkas G, Silver E. The Role of Depressed Mood and Anger in the Relationship
Between Family Conflict and Delinquent Behavior. J Youth Adolesc. 2004;33(6):509-22.

Hagquist C. Psychosomatic health problems among adolescents in Sweden—are the time trends
gender related? Eur J Public Health. 2009;19(3):331-6.

Cheung GW, Rensvold RB. Evaluating Goodness-of-Fit Indexes for Testing Measurement
Invariance. Struct Equ Model Multidiscip J. 2002;9(2):233-55.

Chen FF. Sensitivity of Goodness of Fit Indexes to Lack of Measurement Invariance. Struct Equ
Model Multidiscip J. 2007 Jul 31;14(3):464-504.

Fleming TM, Clark T, Denny S, Bullen P, Crengle S, Peiris-John R, et al. Stability and change in
the mental health of New Zealand secondary school students 2007-2012: results from the
national adolescent health surveys. Aust N Z J Psychiatry. 2014;48(5):472-80.

Collishaw S, Maughan B, Goodman R, Pickles A. Time trends in adolescent mental health. J
Child Psychol Psychiatry. 2004;45(8):1350-62.

Fichter MM, Xepapadakos F, Quadflieg N, Georgopoulou E, Fthenakis WE. A comparative
study of psychopathology in Greek adolescents in Germany and in Greece in 1980 and 1998--18
years apart. Eur Arch Psychiatry Clin Neurosci. 2004;254(1):27-35.



33.

34.

35.

36.

37.

38.

39.

40.

Solantaus T, Leinonen J, Punamaki R-L. Children’s mental health in times of economic
recession: replication and extension of the family economic stress model in Finland. Dev
Psychol. 2004;40(3):412-29.

WHO. The financial crisis and global health: Report of a high-level consultation. Geneva: World
Health Organization; 2009.

Nielsen L, Damsgaard MT, Meilstrup C, Due P, Madsen KR, Koushede V, et al. Socioeconomic
differences in emotional symptoms among adolescents in the Nordic countries:
recommendations on how to present inequality. Scand J Public Health. 2015;43(1):83-90.

Langton EG, Collishaw S, Goodman R, Pickles A, Maughan B. An emerging income differential
for adolescent emotional problems. J Child Psychol Psychiatry. 2011;52(10):1081-8.

Vilhjalmsdottir A, Gardarsdottir RB, Bernburg JG, Sigfusdottir ID. Neighborhood income
inequality, social capital and emotional distress among adolescents: A population-based study. J
Adolesc. 2016;51:92-102.

Bokedal C. Measurement and monitoring : Measurement and Monitoring of Mental Health in
Children and Adolescents : proceedings of a conference at Sétra bruk held by the Swedish
National Institute of Public Health (Unit of Health and Equity) and the Swedish National Board
of Health and Welfare (Centre for Epidemiology), 30 January-1 February 2002. Stockholm:
National Institute of Public Health [Statens folkhalsoinstitut]; 2002.

Yang F, Helgason AR, Sigfusdottir ID, Kristjansson AL. Electronic screen use and mental well-
being of 10-12-year-old children. Eur J Public Health. 2013;23(3):492-8.

Taehtinen RE, Sigfusdottir ID, Helgason AR, Kristjansson AL. Electronic screen use and
selected somatic symptoms in 10-12 year old children. Prev Med. 2014;67:128-33.



Table 1 Descriptive statistics for symptoms of depressed mood and anxiety with results from

Bonferroni Post-hoc test for boys and girls, 2006 - 2016

Mean Std.
Variables Year N Mean SD Years
difference  Error
2006 3446 4.85 5.11  X06-X09 0.07 0.125
Boys 2009 3411 478 5.26  X09-X10 -0.18 0.131
depressed 2010 3280 4.96 531  X10-X12 0.53*** 0.131
mood 2012 3376 4.44 5.36 X12-X14 -0.06 0.132
2014 3228 4.50 554  X14-X16 -0.48** 0.132
2016 3408 4.98 5.63  X06-X16 -0.13 0.129
2006 3517 8.27 6.82  X06-X09 0.43 0.168
Girls
2009 3624 7.84 6.32 X09-X10 -0.59** 0.169
depressed
2010 3448 8.43 6.53  X10-X12 0.51* 0.170
mood
2012 3498 7.92 717  X12-X14 -0.71*** 0.170
2014 3459 8.62 781  X14-X16 -1.09*** 0.171
2016 3403 9.71 782  X06-X16 -1.44*** 0.171
2006 3490 1.85 1.90 X06-X09 0.07 0.046
2009 3504 1.77 1.95 X09-X10 -0.01 0.047
Boys
2010 3365 1.78 1.96 X10-X12 0.41***  0.047
anxiety
2012 3444 1.37 1.84 X12-X14 0.04 0.047
2014 3299 1.41 1.94  X14-X16 0.15* 0.047
2016 3445 1.56 2.02 X06-X16 0.28***  0.047
Girls 2006 3559 2.89 2.36 X06-X09 0.03 0.058
anxiety 2009 3658 2.87 2.27 X09-X10 0.14 0.059




2010

2012

2014

2016

*significant p <0.05
**significant p < 0.01
***significant p < 0.001

3473

3537

3476

3413

3.01

2.51

2.88

3.40

241

242

2.72

2.80

X10-X12

X12-X14

X14-X16

X06-X16

0.49***

-0.37*%**

-0.52***

-0.51***

0.059

0.059

0.060

0.060



Table 2 Logistic regression for changes in proportion of adolescent boys and girls reporting
high symptoms of depressed mood and anxiety, 2006-2016

Variables Years OR Sig. Cl 95% B
X06-X09 1,12 53 0,79 - 1,58 11

Boys X09-X10 1,04 ,84 0,74 - 1,45 ,03
depressed X10-X12 1,10 ,56 0,79 -1,53 ,10
mood X12-X14 1,19 ,28 0,87 -1,62 17
X14-X16 1,14 ,39 0,85-1,52 13

X06-X16 1,11 ,00 1,06 - 1,18 11
X06-X09 ,69 ,00 0,57 -0,83 -,37
Girls X09-X10 1,27 ,01 1,05-1,54 24
depressed | X10-X12 1,27 ,01 1,07 -1,51 24
mood X12-X14 1,55 ,00 1,33-1,81 44
X14-X16 1,16 ,03 1,01-1,33 ,15

X06-X16 1,22 ,00 1,18-1,25 ,20

X06-X09 111 49 0,82-1,52 11

X09-X10 1,01 97 0,74 - 1,36 ,01
X10-X12 85 ,30 0,62 -1,16 -,17

Boys anxiety

X12-X14 144 ,02 1,06 - 1,96 37

X14-X16 1,17 24 0,90-1,54 ,16

X06-X16 1,09 ,00 1,04-1,15 ,09
X06-X09 ,86 ,08 0,72-1,02 -,16

Girls anxiety

X09-X10 1,29 ,00 1,09 -1,53 ,26




X10-X12 84 ,05 0,71-1,00 -17
X12-X14 1,81 ,00 1,54 -2,12 59
X14-X16 1,35 ,00 1,178 - 1,539 ,30

X06-X16 1,20 ,00 1,20-1,17 ,19
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