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ABSTRACT

Background: Three repeated cross-sectional surveys, using representative samples of children, aged 2-17 years, stratified for age
and sex, were conducted in each of the five Nordic countries (Denmark, Finland, Iceland, Norway and Sweden) in 1984, 1996
and 2011. The aim of the present study was to analyze how the health of Nordic 13-17 years old children developed over time,
using results from the three surveys in relation to changes in economy and social capital.
Methods: Data from 2,905 children in 1984, 2,922 in 1996 and 2,257 in 2011 were collected using mailed questionnaires.
Indicators in three areas were used. The Health indicator was taken as absence of psychosomatic complaints. Economy was
represented by social class, housing and disposable income. Social capital contained absence of bullying, the child’s organized
group activities, parents playing with their children, and parents’ position of trust. Three composite indices one for each area
were formed and called Health, Economy and Social Capital Index.
Results: There were statistically significant increases of psychosomatic health complaints for children 13-17 years in all the
Nordic countries, strongest among girls, at the same time as the economy and social capital of the families increased, particularly
in the first period (1984-1996).
Conclusions: In spite of the families’ growing economy and improved standard of living there is an increasingly harsh climate in
society, with stress, dissatisfaction, bullying and mental health problems. It supports conclusions from other studies that only
economic growth is not enough for the full wellbeing of the population. It also supports the importance of the social cohesion,
affiliation and solidarity, advanced and reinforced by equitable distribution of the wealth. Social cohesion is important for
schooling, on the values of self help, equity, to seek solutions for health among youths.

Key Words: Adolescent health, Child health, Repeated cross-sectional surveys, Family economy, Social capital, Nordic
countries

1. INTRODUCTION

In 1984, 1996 and 2011, three cross-sectional studies of chil-
dren’s health and well-being (The NordChild study) were
carried out in the five Nordic countries (Denmark, Finland,

Iceland, Norway and Sweden). The study groups were se-
lected as representative samples of children aged 2-17 years,
stratified for sex and age. The results from the NordChild
study have been widely published in scientific journals, as
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summary reports and as doctoral theses.[1–9]

The general results from these studies confirmed the good
health, the high living standard and the excellent prereq-
uisites for a proper quality of life among Nordic chil-
dren.[3, 5, 10, 11] However, the results also showed an in-
crease of long term illness (LTI) in children aged 2-17 years
from 7.9% in 1984 to 14.6% in 1996[6] and to 17.8% in
2011.[8] Psychosomatic complaints (PSC) increased among
the Nordic children, from 17.1% in 1984 to 24.2% in 1996[4]

and to 26.2 in 2011.[8] Thus, LTI and PSC almost doubled
between the surveys in 1984 and in 1996, while the increase
from 1996 to 2011 was more modest. The increase was
greatest in the age group 13-17 years. At the same time,
the families’ economy improved substantially, implying a
health paradox: improved material resources but a worsened
health situation. Between 1984 and 1996, there was also
a statistically significant positive association between the
health indicator and the social capital indicators but a nega-
tive association with two of the economic indicators.[7] As
the PSC have increased consistently since 1984, still being
quite high in 2011 in the oldest age-group, 13-17 years,[8] it
seemed urgent to analyze the new data of particularly that
age group, in order to see if the paradox observed above
remained, and to relate it to the development of the social
capital.

The basis for the study of social capital consists of two theo-
ries: 1) Coleman’s theory on Human Capital,[12] which sug-
gests that the origin of health is formed by social relations
and group membership, both structural and interpersonal;
and 2) Putnam’s theory on Social Capital,[13] which states
that networks, norms and social trust facilitate co-operation
for mutual benefit and in turn lead to a broader social cohe-
sion.

Several authors highlight the connection between child health
and determinants, such as social capital.[14–21] There are stud-
ies of socioeconomic differences and health[22, 23] as well as
cultural differences and health.[24, 25] Family income is a
key determinant of health child development, reducing the
children’s likelihood of incurring certain illnesses and cush-
ioning the consequences of ill-health.[21, 23]

Evidence also shows that social trust and social support are
associated with life satisfaction globally and that the corre-
lation is stronger in high-income countries, particularly for
Northern Europe, than for less developed societies.[26] Abel
& Frohlich[27] suggested Amartua Sen’s capability approach
as a useful link between capital interaction theory and ac-
tion to reduce social inequalities in health. They suggested
that people’s capabilities to be active for their health should
be considered as a key concept in public health practice to

reduce health inequalities.

The aim of the present study was to analyze how the health of
Nordic 13-17 years old children developed over time, using
results from surveys in 1984, 1996 and 2011 in relation to
changes in economy and social capital.

2. MATERIAL AND METHODS

The NordChild study consists of a series of repeated cross-
sectional surveys of children aged 2-17 years in the five
Nordic countries. In each country random samples of about
3,000 children aged 2-17 years stratified for age and sex
were drawn from the population registers of the respective
National Bureau of Statistics. Three rounds of surveys were
conducted in 1984, 1996 and 2011. The survey design was
throughout attempted to be the same. The total population
included 10,213 individuals in 1984, 10,317 in 1996 and
7,715 in 2011. The response rate was 67% in 1984, 70% in
1996 and 48.2% in 2011.

The present article focuses on children who are 13-17 years
old. This sample was also made by the respective National
Bureau of Statistics. The number of participants among 13-
17 year olds in all countries together were 2,905 individuals
in 1984, 2,992 in 1996 and 2,257 in 2011. The response
rates for boys and girls were about the same. The partial non-
response i.e. missing answers to certain questions was rather
small for the outcome variables. The highest percentage was
3%.

2.1 Data collection

Data were collected using mailed questionnaires with the
same basic questions in 1984, 1996 and 2011. In 1996 three
questions were added concerning DVD watching, playing
video or computer games as well as going to concerts; and
in 2011, questions about the use of social media on the In-
ternet were added. The questionnaire was translated into the
first language of each country. It included questions about
the child and the family, the health of the child, the con-
tacts with health care, the child’s own activities and activities
together with the parents, socioeconomic factors and the par-
ents’ health and well-being. The questionnaires have been
used in large population studies[1, 3] and studies of children
with chronic illness.[10] The parent most familiar with the
child’s situation was instructed to fill in the answers together
with his or her partner and, if possible, together with the
child.

2.2 Outcome variables, indicators and indices

2.2.1 Health

The percentage of children without PSC was chosen as an
indicator of a good health status, as PSC can be regarded
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as a sensitive indicator of stress-related health.[3, 28–30] The
PSC indicator was constructed using six questionnaire vari-
ables: stomach complaints, headaches, sleeplessness, dizzi-
ness, backache and loss of appetite. The respondents were
instructed to insert a cross only if the complaints occurred
every week or every other week.

2.2.2 Economy

Three indicators were used to describe the economic situa-
tion for groups of families: the parents’ occupational class,
their disposable income level and the housing standard.

The occupational class of the parents was determined accord-
ing to the Swedish socio-economic classification[31] and di-
vided into seven groups based on the parent with the highest
occupational class: 1) employed and self-employed profes-
sionals, higher civil servants and executives; 2) intermediate
non-manual employees; 3) assistant non-manual employees;
4) skilled workers; 5) unskilled workers; 6) farmers and self-
employed (other than professionals); and 7) students. The
percentage of children with families belonging to a middle
or upper social class (classes 1-3 above) was used as an
indicator of high occupational standard.

Disposable income was measured as the family’s monthly
income after taxes. Income comprised salaries, income from
the family’s own firm/farm, pension, benefits and allowances.
The disposable incomes were classified into six brackets.
The percentage of children with families with income in the
two highest brackets was designated as an indicator of high
family income status. The housing standard was divided
into two groups: 1) apartment in a multifamily dwelling and
2) detached or town house. The percentage of respondents
living in a detached or town house was taken to be an indica-
tor of housing standard.

2.2.3 Social capital

Four indicators were used to describe social capital in the
study and defined as the percentage of the following vari-
ables: 1) Experience of bullying was assessed by answers
(often, sometimes, seldom, never) to the question: “Has the
child been bullied?” The positive outcome was the “seldom
or never” answer. 2) The child’s group activity was mea-
sured by answers (never, one or more times a year, a month,
a week) to the question: “Does the child participate actively
in organizations?” “Once a week or more” were positive out-
comes. 3) Parents’ playing with their children was measured
by answers (never, one or more times a year, a month, a
week) to the question: “How often do you, spouse or partner
and the child play, play games together?” The positive out-
come was the “once a week or more” answers. 4) Parents’
position of trust in an organization was measured by answers

(no or yes) to the question: “Have you held a position of
trust in an association or organization in the last few years?”
Reporting a position was considered a positive outcome.

2.2.4 Composite index

Using the eight indicators above, three indices were defined:
1) The Health Index was simply taken to be the percentage
of positive outcome for the health indicator itself. 2) The
Economic Index was defined as a mean of the percentages
of the three indicators defined above. 3) The Social Capital
Index was defined as a mean of the percentages of the four
indicators defined above.

2.3 Ethical approval

Ethical approval was obtained in Finland, Iceland and Swe-
den. Denmark and Norway do not require approval for this
kind of studies but their Data Inspection Authorities were
informed. The respective National Bureau of Statistics in
each country did the sampling. In a missive attached to the
questionnaire, the parents were informed that they had the
right to refuse to participate in the study, that their responses
are protected according to the information and Secrecy Act
of each country. The parents were also told that the results
would be published in international scientific journals and
in reports in English and in national languages. The data
was anonymized before the research team received it. All
material has been kept in safe place.

2.4 Statistical methods

The indicators as described above were assessed as percent-
ages of the study populations in the 1984, the 1996 and
the 2011 sample of children aged 13-17 years in all Nordic
countries according to sex and for each country separately.
Changes in the indicators and indices of health, economy and
social capital over time were defined and calculated as the
difference in percentages 1984-1996, 1996-2011 and 1984-
201l. Comparisons of percentages between years were done
using conventional Chi-square tests. The symbols *, ** and
*** refer to p-values less than .05, .01 and .001, respectively.

3. RESULTS

3.1 Merged results from the five Nordic countries

See Tables 1, 3 and Figures 1-4.

The Health Index deteriorated highly significantly in all the
Nordic countries, both from 1984 to 1996, and from 1996 to
2011. The Economy Index improved significantly between
1984 and 1996, while there was no significant change be-
tween 1996 and 2011. Over the whole period 1984 to 2011,
the Economy Index improved in a highly significant way.
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Table 1. Indicators and indices (percentages) in the samples from 1984, 1996 and 2011 for children aged 13-17 years by
sex

 N 

Health indicator  Economic indicators Social capital indicators  

No psycho-somatic 

complaints 

Health 

index 

Middle or 

upper class 

Two highest 

income groups 

Own 

house 

Economic 

index 

No experience 

of bullying 

High group 

activity 

Parents playing 

a lot 

Parents’ 

position of trust 

Soc cap 

index 

1984 Total 

sample 
2,905 77.5 77.5 56.6 52.8 74.3 61.2 92.9 20.1 31.9 40.1 46.3 

Boys 1,431 84.6 84.6 55.8 53.9 73.7 61.1 92.9 18.8 30.5 39.6 45.5 

Girls 1,474 70.4 70.4 57.4 51.7 74.9 61.3 92.9 21.3 33.2 40.6 47.0 

1996 Total 

sample 
2,992 69.4 69.4 68.9 67.5 79.4 71.9 88.8 26.9 48.7 41.9 51.6 

Boys 1,536 76 76 70.5 68.6 79.7 72.9 87.4 26.9 50.9 41.3 51.6 

Girls 1,456 62.8 62.8 67.3 66.3 79 70.9 90.3 26.8 46.5 42.5 51.5 

2011 Total 

sample 
2,257 63.4 63.4 77.6 69 70.6 72.4 87.9 38.5 50.9 38.6 54.0 

Boys 1,100 69.5 69.5 85.5 70 67.9 74.5 89.1 37.6 51 39.4 54.3 

Girls 1,157 57.3 57.3 69.8 68 73.3 70.4 86.8 39.5 50.9 38.1 53.8 

 

The Social Capital Index also increased significantly from
1984 to 1996 but not from 1996 to 2011. Over the whole
period 1984 to 2011 the improvement of the Social Capital
Index was highly significant. Out of the included indica-
tors in the Social Capital Index, children with no experience
of bullying decreased over the two periods as did the par-

ents’ playing activities with the children, while the children’s
group activities increased significantly and parents’ position
of trust decreased a little. Thus, in this age group of Nordic
children (13-17 years) the health complaints increased in
spite of the fact that both economy and social capital in-
creased in the families.

Table 2. Indicators and indices (percentages) in the samples from 1984, 1996 and 2011 for children aged 13-17 years by
country and sex

 N 

Health indicator  Economic indicators Social capital indicators  

No psycho-somatic 

complaints 

Health 

index 

Middle or 

upper class 

Two highest 

income groups 

Own 

house 

Economic 

index 

No experience 

of bullying 

Child’s group 

acitivty 

Parents palying 

with the child 

Parents’ 

position of trust 

Soc cap 

index 

Denmark 1984 627 81.1 81.1 49.1 56.4 71.1 58.9 91.1 17.9 33.6 35.9 44.6 

Boys 310 87.4 87.4 50.2 59.8 73.9 61.3 90.8 16.2 30.9 35.2 43.3 

Girls 317 74.8 74.8 49.1 53.1 68.3 56.8 91.3 19.6 36.2 36.7 46.0 

Denmark 1996 655 67.9 67.9 68.1 76.2 82.1 75.5 81 18.5 28.2 37.7 41.4 

Boys 335 72.2 72.2 67.5 77.9 84.5 76.6 78.5 19.2 27.8 35.4 40.2 

Girls 320 63.1 63.1 68.7 74.5 79.7 74.3 83.5 17.7 28.6 40.1 42.5 

Denmark 2011 506 87.8 57.3 75.7 69.1 74.6 73.1 78.4 25.4 59.5 25.1 47.1 

Boys 233 62.2 62.2 65.8 68.8 75.1 69.9 81.1 27.4 64.8 28.6 50.5 

Girls 273 53.1 53.1 72.2 69.4 74.1 71.9 75.7 23.5 54.1 22 43.8 

Finland 1984 819 72.5 72.5 53.4 43.6 70.6 55.9 92.9 19.7 42.5 33.7 47.2 

Boys 368 81 81 64.4 42.1 67.9 58.1 92.5 18.1 40.2 33 46.0 

Girls 451 65.6 65.6 63.4 45.2 73.3 60.6 93.3 21.3 44.7 34.5 48.5 

Finland 1996 631 69.1 69.1 63.9 58.4 86 69.4 91.2 14.9 35.4 31.5 43.3 

Boys 312 77.9 77.9 64.4 59.7 91.1 71.7 89 15.2 36.9 32.5 43.4 

Girls 319 60.2 60.2 63.4 57 80.9 67.1 93.4 14.7 33.9 30.5 43.1 

Finland 2011 394 65.7 65.7 67.4 75.8 86 76.4 90.9 22.7 51.4 38.1 50.8 

Boys 198 75.8 75.8 79.3 79.3 91.1 83.2 92.4 23.2 55.8 34.5 51.5 

Girls 196 55.6 55.6 72.2 72.2 80.9 75.1 89.4 22.3 47 41.8 50.1 

Iceland 1984 346 72.3 72.3 52.2 69.2 71.9 64.4 90.7 33.2 42.7 36.6 50.8 

Boys 165 81.2 81.2 49.4 70.6 74.7 64.9 90.4 32.9 41.1 37.0 50.4 

Girls 181 64.1 64.1 54.9 67.9 69.1 64.0 90.9 33.5 44.4 36.3 51.3 

Iceland 1996 558 68.8 68.8 58.1 58.1 56.9 57.7 90.7 48.5 46.3 42.8 57.1 

Boys 290 74.8 74.8 61.8 61.8 56.4 60.0 90.4 46.5 47.7 41.8 56.6 

Girls 268 62.3 62.3 54.5 54.5 57.5 55.5 90.9 50.6 44.8 43.9 57.6 

Iceland 2011 485 60.0 60.0 72.1 63.3 70.7 68.7 86.6 48.6 53.2 42.6 57.8 

Boys 255 65.8 65.8 71.5 66.3 73.3 70.4 87.1 43.3 53.3 44.5 57.1 

Girls 230 54.2 54.2 72.7 60.3 68.0 67.0 86.0 53.8 53.1 40.7 58.4 

Norway 1984 550 78.9 78.9 62.7 54.8 84.3 67.3 92.3 21.4 54.5 61.3 57.4 

Boys 284 84.9 84.9 62.2 57.2 82.0 67.1 93.8 20.2 55.6 59.2 57.2 

Girls 266 72.6 72.6 63.2 52.6 86.6 67.5 90.8 22.7 53.3 63.4 57.6 

Norway 1996 532 68.6 68.6 78.5 78.9 91.5 83.0 87.7 15.5 55.3 57.9 54.1 

Boys 76.1 74.4 74.4 77.4 80.9 90.9 83.1 86.1 18.4 61.3 59.1 56.2 

Girls 61.6 79.5 79.5 79.5 76.8 92.1 82.8 89.4 12.6 49.3 56.7 52.0 

Norway 2011 514 67.1 67.1 --- 78.9 87.6 83.3 91.3 13.6 46.7 51.4 50.8 

Boys 276 71.6 71.6  80.9 87.6 84.3 92.9 13 42.3 49.8 49.5 

Girls 256 62.6 62.6  76.8 87.5 82.2 89.6 14.1 51.2 53 52.0 

Sweden 1984 563 82.2 82.2 65.6 50.0 75.1 63.6 94.7 27.9 29.0 35.1 46.7 

Boys 304 87.8 87.8 65.2 50.4 72.2 62.6 94.2 24.8 30.4 34.8 46.1 

Girls 259 75.7 75.7 66.0 49.6 78.0 64.5 95.3 30.9 27.6 35.4 47.3 

Sweden 1996 616 73.4 73.4 76.1 61.4 75.8 71.1 94.1 40.9 22.8 40.9 49.7 

Boys 323 87.8 87.8 81.5 56.9 77.7 72.0 93.7 41.9 22.1 38.8 49.1 

Girls 293 66.9 66.9 70.6 65.9 73.9 70.1 94.5 39.9 23.5 43.0 50.2 

Sweden 2011 449 66.0 66.0 63.4 67.8 75.7 69.0 93.6 43.0 43.2 35.6 53.9 

Boys 216 72.1 72.1 56.9 68.2 74.4 66.5 92.0 44.1 39.7 37.4 53.3 

Girls 233 59.9 59.9 65.9 67.3 76.9 70.0 95.2 41.9 46.7 33.9 54.4 
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3.2 Results from the separate Nordic countries

See Tables 2, 3, 4.

3.2.1 Denmark

Children in Denmark were from the beginning, together with
children in Sweden, least afflicted with PSC, but the preva-
lence of PSC increased and in 2011. Danish children had
more PSC than children in any of the other countries. The
Economy Index rose to a higher standard, particularly and
significantly in the early period, and reached a middle posi-
tion among the countries. The Social Capital Index did not
change much for each period, but when studying the three
surveys, the decrease became statistically significant. The in-
dicator “Parents’ playing with the children” decreased during
all periods. The children’s experience of bullying increased
significantly 1984-2011, mostly in the first period, while the
“Child’s group activity” increased significantly totally and
mainly in the second period.

Figure 1. Health Index for children aged 13-17 years in the
samples from 1984, 1996 and 2011 by country

Figure 2. Economy Index for children aged 13-17 years in
the samples from 1984, 1996 and 2011 by country

3.2.2 Finland

The prevalence of PSC increased slightly over both periods,
while the economy improved significantly in the first period

but not in the second one. The improvement from 1984 to
2011 was highly statistically significant. The Social Capital
Index remained virtually unchanged, while the parts “Parents’
playing with the children” decreased significantly during all
periods and “Child’s group activity” increased in the second
period and totally.

3.2.3 Iceland

The Health Index worsened significantly for the whole pe-
riod 1984-2011 although there was no change for the first
period 1984-1996. The Economy Index decreased during the
first period and increased during the second period although
not significantly. The Social Capital Index increased slightly
over time. “Child’s group activity” was the only indicator
of the Social Capital Index that improved significantly and
in both periods, while the experience of being bullied in-
creased slightly 2011. For the whole period, from 1984 to
2011, Icelandic children experienced increased bullying, but
also increased group activities and “Parents’ playing with the
children”.

Figure 3. Social Capital Index for children aged 13-17
years in the samples from 1984, 1996 and 2011 by country

Figure 4. Indices of Health, Economy and Social Capital
for children aged 13-17 years in the 5 Nordic countries in
the samples from 1984, 1996 and 2011
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3.2.4 Norway

The Health Index worsened significantly in the first period
and did not change in the second. The Economy Index im-
proved significantly in the first period, keeping Norway well
in top among the Nordic countries through both study periods.
The Social Capital Index did not vary much over time.

3.2.5 Sweden

The Health Index started out as the best one of all countries in
1984, kept the rank in 1996, but fell to second place in 2011
(Norway having the highest). The Economy Index increased
slightly, particularly in the first period. The Social Capital
Index remained roughly the same over time, although there
was a different development between the included indicators:
“Child’s group activity” increased significantly, in both peri-
ods, while “Parents’ playing with the children” was reduced
correspondingly.

3.3 Boys and girls

The Health Index was generally lower in girls than boys,
but it decreased significantly in both sexes over time. The
Economy Index was somewhat better in families with boys,
but improved significantly for both sexes, for the first period
and from 1984 to 2011. The Social Capital Index reached
similar values for both boys and girls and increased just like
the Economy Index for both sexes, i.e. significantly for the
first period and together for both periods.

4. DISCUSSION

In a broad international perspective, the Nordic countries
taken together are often seen as a quite homogenous group.
These three cross-sectional surveys (1984, 1996 and 2011)
of the development of health, economy and social capitals
of 13-17 year old children confirm the picture, but they also
show variations.

Table 3. Index changes (percentages) in the samples from 1984, 1996 and 2011 for children aged 13-17 years by country
and sex

 Health Index Changes Economy Index changes  Social Capital Index 

1984-1996 p-value 1996-2011 p-value 1984-2011 p-value 1984-1996 p-value 1996-2011 p-value 1984-2011 p-value 1984-1996 p-value 1996-2011 p-value 1984-2011 p-value

Denmark  

Total -13.2 *** -10.5 *** -23.7 *** 16.6 *** 5.2 ** 21.8 NS -2.3 NS -1.5 NS -3.9 ** 

Boys -15.0 *** -10.2 * -25.2 *** 15.5 *** 3.7 * 19.3 NS -3.5 NS 2.1 NS -1.5 NS 

Girls  -11.6 ** -10.0 * -21.6 *** 17.6 *** 6.7 NS 24.3 * -1.2 NS -4.7 * -5.9 * 

Finland  

Total -3.1 NS -3.5 NS  -6.6 * 11.7 *** 7.0 NS 18.7 *** -2.7 NS 4.0 NS 1.2 NS 

Boys -2.9 NS -2.3 N -5.2 NS 14.6 *** 8.8 NS 23.4 *** -3.1 NS 4.4 NS 1.3 NS 

Girls -5.0 NS -4.6 NS -9.6 * 9.3 * 5.4 NS 14.7 * -2.3 NS 3.5 ** 1.2 * 

Iceland  

Total -3.4 NS -9.3 ** -12.7 *** -3.6 NS 10.4 NS 6.8 NS 5.4 NS 9.5 NS 14.9 * 

Boys -6.4 NS -9.0 * -15.4 *** -3.6 * 13.5 * 9.9 NS 5.1 NS 9.7 NS 14.8 * 

Girls -1.8 NS -8.8 * -10.6 * -3.9 NS 7.4 NS 3.6 NS 5.5 NS 9.5 NS 15.0 NS 

Norway  

Total -9.9 *** -1.4 NS -11.3 *** 15.6 *** -0.6 NS 14.9 NS -3.2 NS -1.1 * -4.2 NS 

Boys -8.7 ** -4.9 NS -13.6 *** 15.9 *** 0.4 NS 16.7 * -1.0 NS -4.0 NS -5.0 NS 

Girls -11.0 ** 2.4 NS -8.6 * 15.3 ** -1.6 NS 13.1 NS -5.5 NS 2.0 NS -3.5 NS 

Sweden  

Total -8.6 *** -7.6 ** -16.2 *** 9.3 NS 0.4 NS 9.7 NS 2.9 NS -1.7 NS 1.2 NS 

Boys -8.0 ** -7.6 * -15.7 *** 12.7 * -3.8 NS 8.9 NS 2.4 NS -2.3 NS 0.1 NS 

Girls -8.8 * -6.5 NS -15.2 *** 5.5 NS 4.8 NS 10.3 NS 3.4 NS -1.1 NS 2.3 NS 

All Nordic 

countries 
   

               

Total -8.1 *** -6 *** -14.1 *** 10.7 *** 0.5 NS 11.2 *** 5.4 *** 2.4 NS 7.8 *** 

Boys -8.6 *** -6.5 *** -15.1 *** 11.8 *** 1.6 NS 13.4 *** 6.1 *** 2.7 NS 8.8 *** 

Girls -7.6 *** -5.5 ** -13.1 *** 9.6 *** -0.5 NS 9.1 *** 4.5 * 2.3 NS 6.8 *** 

 

Overall in the Nordic countries the Health Index decreased
over both periods (1984-1996, 1996-2011), while the Eco-
nomic and Social Capital Indices increased during the first
period but not during the second one, showing a significant
increase for the two periods taken together, 1984-2011. In a
previous study of Nordic children 2-17 years old Berntsson,
[2006] showed that between 1984 and 1996, the indicator for
Health deteriorated as did those for the Social Capital while
those for the Economy improved. In the present study, we
have combined the different outcome indicators to three com-
posite indices and we have found that the changes mainly
took place in the first period, 1984-1996. However, the
changes varied between different indicators, different peri-
ods and between countries.

Combining a group of indicators into a composite index is an
often practiced method used to summarize a complex picture

in order to make it more comprehensive and easy to under-
stand. On the other hand, it may also obscure differences
and mislead interpretations.[32] By using separate indicators
as well as composite indices, we have in this study tried
to satisfy both the need for simplification and for accurate
interpretations.

In general, children’s living conditions are good in the Nordic
countries, but the previous constant progress of the children’s
health and wellbeing seems to have ceased, involving wors-
ened mental health. A large part of this development is
explained by political and structural changes and particu-
larly the increasing societal inequity is found to be crucial
for people’s economy, education, status, health and well-
being.[33–38] An analysis of different demographic and social
variables in various relevant subgroups should be made in
further studies.
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Table 4. Indicator changes (percentages) in the samples from 1984, 1996 and 2011 for children aged 13-17 years by
country and sex

 Health indicator Economic indicators Social Capital Indicators  

 No Psycho-somatic 

complaints 

Middle or 

Upper class 

High income. Two 

highest groups 

Own 

house 

No experience 

of bullying 

High group 

activity 

Parents 

playing a lot 

Parents’ 

position of trust

Denmark 1984-1996         
Total -13.2

***
 +19.1

***
 +19.8

***
 +10.9

***
 -10.2

***
 +0.8 -2.5 +2.5 

Boys -15.0
***

 +18.0
***

 +18.1
***

 +10.5
**

 -12.4
***

 +3.7 -6.8 1.4 

Girls -11.6
**

 +20.2
***

 +21.4
***

 +11.3
**

 -7.9
**

 -2.1 +1.6 +3.6 

Denmark 1996-2011         

Total -10.5
***

 +29.7
***

 -6.7
*
 -7.5

**
 -2.7 +13.7

***
 -3.7 -13.4

***
 

Boys -10.2
*
 +28.3

***
 -7.7 -9.3

**
 +2.8 +11.8

**
 +1.7 -7.9 

Girls -10.0
*
 +31.1

***
 -5.6 -5.4 -7.8

*
 +15.5

***
 -8.4 -18.3

***
 

Denmark 1984-2011         
Total -23.7

***
 +48.8

***
 +13.0

***
 +3.5 -12,8

***
 +14.5

***
 -6.2

*
 -10.9

***
 

Boys -25.2
***

 +46.3
***

 +10.3
*
 +1.2 -9.6

**
 +15.5

***
 -5.1 -6.6 

Girls -21.6
***

 +51.3
***

 +15.7
***

 +5.8 -15.7
***

 +13.4
***

 -6.8 -14.7
***

 

Finland 1984-1996         
Total -3.1 +10.6

***
 +14.5

***
 +10.0

***
 -0.8 +2.1 -10.8

***
 -2.2 

Boys -2.9 +14.4
***

 +17.6
***

 +11.9
***

 -3.4 +0.8 -9.8
**

 -0.1 

Girls -4.9 +7.2 +11.8
**

 +8.8
**

 +3.3
*
 +3.9 -12.2

**
 -4.2 

Finland 1996-2011         

Total  -3.5 +11.4
***

 +4.5 +5.1
*
 -1.9 +21.3

***
 -9.8

**
 +6.4

*
 

Boys -2.3 +14.3
**

 +0.5 +11.5
***

 +2.9 +19.3
***

 -6.4 +1.6 

Girls -4.6 +8.9 +8.7 -1.2 -6.9
**

 +23.1
***

 -13.8
**

 +11.5
*
 

Finland 1984-2011         

Total  -6.6
*
 +22.0

***
 +19.0

***
 +15.2

***
 -2.0 +23.4

***
 -20.6

***
 +4.3 

Boys -5.2 +28.7
***

 +18.1
***

 +23.3
***

 -0.4 +20.1
***

 -16.2
***

 +1.4 

Girls -9.6
*
 +16.1

***
 +20.4

***
 +7.6

*
 -3.6 +26.9

***
 -25.9

***
 +7.3 

Iceland 1984-1996         
Total -3.4 +6.1 -12.2

***
 -4.8 -3.2 +15.2

***
 +3.5 +6.2 

Boys -6.4 +12.4
*
 -14.2

**
 -8.9

*
 -4.6 +13.6

**
 +6.6 +4.8 

Girls -1.8 -0.4 -10.4
*
 -0.9 -3.9 +17.0

***
 +0.3 +7.6 

Iceland 1996-2011         

Total -9.3
**

 +23.4
***

 +3.9 +4.0 -4.0
*
 +35.2

***
 +6.8

*
 -0.1 

Boys -9.0
*
 +23.4

***
 +9.3

*
 +7.6 -2.1 +32.8

***
 +5.4 +2.8 

Girls -8.8
*
 +23.7

***
 -1.6 +0.3 -4.7 +37.4

***
 +8.5 -3.1 

Iceland 1984-2011         

Total  -12.7
***

 +29.5
***

 -8.3
*
 -0.9 -7.2

**
 +50.4

***
 +10.3

**
 +6.0 

Boys -15.4
***

 +35.8
***

 -4.8 -1.3 -6.7
*
 +46.5

***
 +11.9

*
 +7.5 

Girls -10.6
*
 +29.0

***
 -11.9

*
 -0.7 -7.7

*
 +54.6

***
 +8.8 +4.5 

Norway 1984-1996         
Total -9.9

***
 +15.7

***
 +23.8

***
 +7.3

***
 -4.6

*
 -5.9

*
 +1.1 - 3.3 

Boys -8.7
**

 +15.2
***

 +23.5
***

 +8.9
**

 -7.7
**

 -2.9 +5.7 -0.5 

Girls -10.9
**

 +16.2
***

 +24.1
***

 +5.4
*
 -1.4 -10.1

**
 -3.9 -6.7 

Norway 1996-2011         
Total -1.4 ---- +2.9 -4.2

*
 +3.5 +6.4

*
 -7.4

*
 -6.8

*
 

Boys -4.9
*
 ---- +4.5 -3.7 +6.3

*
 +4.1 -16.4

***
 -10.2

*
 

Girls +2.4 ---  +1.4 -4.7 +0.6 +8.8
**

 +2.2 -3.4 

Norway 1984-2011         

Total -11.3
***

 --- +26.8
***

 +3.1 -1.0 +0.5 -6.3
*
 -10.1

**
 

Boys -13.6
***

 --- +28.1
***

 +5.3 -1.3 +2.2 -10.7
*
 -10.3

*
 

Girls -8.6
*
 --- +25.5

***
 +0.7 -0.7 -1.3 -1.8 -10.1

*
 

Sweden 1984-1996         
Total -8.6

**
 +10.3

***
 +16.5

***
 +1.0 -0.5 +13.4

***
 -6.5

*
 +5.2 

Boys -8.0
**

 +15.7
***

 +16.9
***

 +5.5 -0.7 +16.7
***

 -9.3
*
 +3.1 

Girls -8.8
*
 +04.4 +16.1

***
 -4.1 -0.3 +9.6

*
 -3.3 +7.5 

Sweden 1996-2011         

Total -7.6
**

 +4.7 -0.9 -2.5 -0.4 +11.4
***

 -12.3
***

 -5.3 

Boys -7.6
*
 -3.4 -3.1 -4.9 -1.7 +11.3

*
 -17.1

***
 -1.7 

Girls -6.5 +13.1
**

 +1.1 +0.1 +0.5 +11.5
**

 -7.6 -8.9
*
 

Sweden 1984-2011         

Total -16.2
***

 +15.1
***

 +15.6
***

 -1.4 -0.9 +24.8
***

 -18.8
***

 -1.0 

Boys -15.7
***

 +12.2
*
 +13.8

**
 +0.6 -2.4 +27.9

***
 -26.4

***
 +1.4 

Girls -15.2
***

 +17.6
***

 +17.2
***

 -3.9 +0.3 +21.2
***

 -10.9
*
 -1.5 

All countries 1984-1996         
Total -7.7

***
 +12.3

***
 +14.7

***
 +4.9

***
 -3.9

***
 +7.0

***
 -5.6

***
 +1.7 

Boys  -8.4
***

 +14.8
***

 +14.8
***

 +5.8
***

 -5.4
***

 +8.3
***

 -5.4
**

 +1.7 

Girls  -7.5
***

 +9.7
***

 +14.6
***

 +4.0
*
 -2.5

***
 +5.7

***
 -5.9

**
 +1.9 

All countries 1996-2011         
Total -6.6

***
 +15.4

***
 -0.1 -1.0 -0.9 +21.1

***
 -5.4

***
 -3.5

*
 

Boys -7.0
***

 +11.4
***

 -0.1 +0.2 +1.3 +19.8
***

 -6.8
***

 -2.4 

Girls -5.4
**

 +16.5
***

 +0.1 -2.2 -2.2 +22.4
***

 -3.8 -4.6
*
 

All countries 1984-2011         
Total -14.2

***
 +27.7

***
 +14.7

***
 +3.9

**
 -4.9

***
 +28.1

***
 -10.9

***
 -1.8 

Boys  -15.4
***

 +26.1
***

 +14,7
***

 +5.9
***

 -4.1
***

 +28.1
***

 -12.2
***

 -0.7 

Girls -12.9
***

 +26.2 -23.6
***

 +1.9 -14.4
***

 +28.1
***

 -9.8
***

 -2.8 
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The deteriorating psychosomatic health among teenagers is a
common experience in many affluent countries and has been
explained by increased stressful environments, particularly
blaming the school system for not functioning properly.[38–40]

There is a growing proportion of young people leaving com-
pulsory school without qualifications for further studies, and
on top of that, there are great problems with young people’s
integration into the labor markets.[41] However, there are
also other factors that could influence the development of
PSC: these kinds of unwanted problems are less accepted
today than they were 25 years ago, both by children and
parents, and physical health problems have disappeared or
diminished from the youngsters’ lives, which might open up
for new and “milder” concerns.

The most outstanding decrease of the Health Index was found
in Denmark which coincides with particularly high preva-
lence of bullying. Lereya et al.[42] have shown that being
bullied by peers in childhood has generally long-term ad-
verse effects on young adult’s mental health. In a qualitative
study the parents of Nordic pre-school children described
how they suffered from time-pressure.[43] It is well-known
that the children’s health are closely connected to those of
their parents, particularly the mother’s.[3]

The Economy Index was quite high in all countries from the
beginning, and then increased significantly in the first period,
except for Iceland and Sweden, which were both in deep
economic recessions with high unemployment and reduced
social security. The index remained stable in the second
period, indicating a stabilizing economy. It increased only in
Denmark, and the summarized increase for both periods was
significant only in Finland, a country recovering fast from
its economic recession. Being one of the world’s richest
countries due to its huge and growing incomes from the oil
sources, Norway also had the richest families.[44] Iceland
has a traditionally fluctuating economy, since it is heavily
depending on only one major industry, namely fishing.

The Social Capital Index was the highest and the most stable
in Iceland and Norway. The indicator “The child’s group
activity” seems to be an important factor in all countries. It
has earlier been reported that a high activity level in sports
was related to less PSC and well-being in children 7-17 years
old.[8, 45] In another study by Jago et al.,[46] the importance
of physical activity of youth/young people might suggest
that friends and friendship groups influence the initiation and
maintenance of physical activity of young people. Two of the
variables in the Social Capital Index, “No experience of bul-
lying” and “Parents’ playing with the children” diminished
significantly for both periods together. “Parents’ position of
trust” did not change much, but the positive development

of “Child’s group activity” increased, and thus counterbal-
anced the negative ones, a not too uncommon phenomenon
in composite indices.[32] For future studies, a new analysis
must be made of actual and relevant variables for a proper
measurement of Social Capital, a concept that is complex
and shifting over time and place.

5. CONCLUSION

For both study periods (1984 to 1996 and 1996 to 2011)
there was a significant increase of psychosomatic health
complaints in Nordic children 13-17 years of age especially
among girls. For the first period (1984 to 1996) the economy
and social capital of the families increased and remained
stable in the second period (1996 to 2011) with a statistical
significance for the summarized two periods.

The increase of PSC in teenagers is in line with many other
studies, in the Nordic countries as well in most of the West-
ern world,[38–40, 47] as is the gender difference.[48] It is per-
haps not expected that the increase happens in conjunction
with improved family economy, but it is not a new phe-
nomenon.[7] More surprising, however, is that neither the
increasing indices of Social Capital and Economy seem to
be able to protect against worsened health. Other studies,
both from the Nordic countries and elsewhere, have shown
that social capital in the family, at school and in the neigh-
borhood has a positive influence on the children’s health and
wellbeing.[7, 37, 38, 49] The study supports conclusions from
other studies stating that a general economic growth is not
enough for the wellbeing of the population. It also supports
the importance of the social cohesion, affiliation and soli-
darity, advanced and reinforced by equal distribution of the
wealth.[33, 35, 37, 50]

5.1 The study’s strengths and limitations

A strength of this study is that the time during which data was
collected stretches over considerable time (1984-2011) in all
the Nordic countries and that basically the same methods
were used. This gives the opportunity to consider long-term
changes in the social, economic, cultural and human capi-
tal situations. However, it is a historical fact that symptoms,
health behavior and perception of one’s life situation conform
to the spirit of the time in the actual society. It implies that
the perception and expression of both psychosocial problems
and life conditions may change considerably over time and
that the interpretation of the questions in the questionnaire
may also change, for the children as well as for the parents.
Since more than 25 years have elapsed between the first and
the third study, the results should be interpreted with care,
and rather, encourage further development of the measuring
tools. The cross-sectional design of this study does not allow
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for any firm conclusions about causality.

We have analyzed only a few factors, which may be included
in the indices. Especially Social Capital is a complex concept
covering different aspects of, children’s lives, where results
for different components may be conflicting. There may
also be other factors that predict differences in health, family
economy and social capital and which should be analyzed
in the future, particularly the increasing societal inequities
among subgroups of the population.

The problem of bias due to non-response in random sam-
ples studies is well-known. It is here further accentuated
by the declining proportions of response over time, a well-
known phenomenon from the last fifty years.[51] In previous
NordChild studies the distribution of some key variables in
children and families have been compared to the appropriate
general population. No significant differences between re-
spondents and non-respondents in terms of age and gender
were found, but families with a low education, working class
families and single-parent families were over-represented
among non-respondents in the 1984 and 1996 surveys.[7] In
2011 there were no statistically significant differences in the
distribution of background variables among responders and
non-responders, with the exception of a low proportion of
foreign-born parents among the non-respondents.[52]

For the present study a number of key variables have been
analyzed more in-depth for time trends. An example is the
trends for individual child age years, 13, 14, etc. No example
of serious confounding due to the increasing proportions of
non-response has been found.

5.2 Implications for health policies

We hope that this study will contribute to the actual debates
about the determinants of children’s health and well-being in
affluent countries. In spite of the families’ growing economy
and improved standard of living, there is a harsh climate in so-
ciety, with stress, dissatisfaction, bullying and mental health
problems. Health policy strategies should aim at making par-
ticipation in collaborative activities attractive to children and
their families. It is also important to strengthen children’s
social and emotional competence. There are programmes
such as PATHS[53] which can be used both for children who
have developed mental health problems but also on children
in general in school classes in order to promote their health
and prevent disease. Another way to strengthen school chil-
dren’s health is to assign enough resources to school health
service and educate the health care staff in using cognitive
behavioral therapy so that they can support children with
problems.
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