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Abstract

Objectives: To use comparable data from many countries 

to examine 1) socio-economic inequality in multiple health 

complaints among adolescents, 2) whether the countries’ ab-

solute wealth and economic inequality was associated with 

symptom load among adolescents, and 3) whether the coun-

tries’ absolute wealth and economic inequality explained 

part of the individual level socio-economic variation in health 

complaints. 

Methods: The Health Behaviour in School-aged Children (HBSC) 

international study from 2005/06 provided data on 204,534  

11-, 13- and 15-year old students from nationally random sam-

ples of schools in 37 countries in Europe and North America. 

The outcome measure was prevalence of at least two daily 

health complaints, measured by the HBSC Symptom Check List. 

We included three independent variables at the individual 

level (sex, age group, family affluence measured by the Fam-

ily Affluence Scale FAS) and two macro level measures on the 

country’s economic situation: wealth measured by Gross Na-

tional Product (GNP) and distribution of income measured by 

the Gini coefficient. 

Results: There was a significant socio-economic variation in 

health complaints in 31 of the 37 countries. The overall OR 

(95 % CI) for 2+ daily health complaints for all countries was 

1.31 (1.27–1.36) in the medium versus high FAS group and 2.07 

(2.00–2.14) in the low versus high FAS group. This socio-eco-

nomic gradient in health complaints attenuated somewhat in 

the multilevel models which included macro level data. There 

was no association between GNP and health complaints. The OR 

for high symptom load was 1.35 (1.08–1.69) per 10 % increase 

in Gini coefficient. The socio-economic gradient in health com-

plaints at the individual level was somewhat attenuated in the 

multilevel models which included macro level data. 

Conclusions: There was a significant association between low 

FAS and high level of health complaints in 30 of 37 countries. 

Health complaints increased significantly by increasing income 

inequality in the country. 

Keywords: Adolescents – Comparative study – Complaints – HBSC –  
School survey – Social inequalities.
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Introduction

Health complaints such as pain and mental health problems 
are common among adolescents1 and such health complaints 
are sensitive to socio-economic environmental factors1–3. 
Poverty is a well-known risk factor for ill health among chil-
dren and adolescents4–6. Whether there is a social gradient in 
health among young people is less obvious. A range of studies 
have demonstrated such a gradient, i. e. a steady increase in 
prevalence of ill health with decreasing socioeconomic posi-
tion (SEP) of the parents7. Documentation for such a gradi-
ent exists for many indicators of ill health, e. g. severe asthma 
(but not milder expressions of asthma)8,9, injuries and violent 
deaths10–12, symptom load and multiple complaints13–15, life 
quality16, overweight and obesity17.
Other studies found no such social gradient18–20. West21,22 
have suggested that there is an equalisation in health in ado-
lescence. This hypothesis suggests that the transition from 
childhood to youth is associated with a change from health 
inequality to relative equality. West21 suggests that equali-
sation may be related to changing exposure to peer group, 
youth culture, and other influences in youth which attenuate 
or reverse the influences of family SEP on health. This idea 
is supported by Vågerö & Östberg23 and has attracted much 
attention within social epidemiology4,11,23,24 although Chen et 
al.24 show that the situation varies across health outcomes and 
that there seems to be a socio-economic gradient for common 
complaints among both children and adolescents. It is impor-
tant to further examine to which degree – or under which cir-
cumstances – there is such an equalisation in health. 
Equalisation may be relevant for health behaviour rather than 
health: in adolescence, risk behaviour is often the norm. For 
example, there was no significant association between SEP 
and alcohol consumption at the age of 151,25,26. The relation-
ship between SEP and smoking also seems to be complex and 
different from one country to another1. 
The available studies are difficult to compare because of dif-
ferences in study design, study population, and measurements 
of both the independent variable SEP and the dependent vari-
able health. The cited studies use a variety of indicators of 
SEP, most often parental income, parental education, parental 
occupational social class, and social deprivation of the resi-
dential area. The cited studies also focus on different health 
outcomes and it may not be fair to compare their findings be-
cause they may show different associations with SEP24. On 
the other hand, social inequality in health is a general obser-
vation across health measures among adults27,28. 
It is possible that socio-economic inequalities in health vary 
by country because they may be sensitive to the country’s ab-
solute affluence or the magnitude of economic inequality in 

the country. There is a need for internationally comparative 
studies based on standardised study populations and stand-
ardised measurements of SEP and health and studies which 
study social inequalities in health simultaneously on a micro 
(individual) and a macro (country) level. 
Macro-economic circumstances such as wealth of the na-
tion and how this wealth is distributed also have implications 
for health. Traditional indicators of population health such 
as infant mortality or life expectancy improve by increasing 
wealth until a certain level of wealth of the country29. It is not 
known whether this relationship is valid also for self-reported 
measures of health status such as multiple complaints among 
adolescents and we want to study this relationship. Further, 
indicators of population health such as life expectancy and 
infant mortality increases by increasing economic equality, 
e. g. measured by the Gini index for income inequality4,30,31. 
An unequal distribution of family affluence is strongly asso-
ciated with a high proportion of adolescents reporting poor 
self-rated health33. Again, we need studies which analyse the 
relationship between the distribution of wealth and soft meas-
ures of health status, in this case multiple complaints among 
young people. 
In this paper we used comparable data from 37 countries to 
examine 
1)	� socio-economic variations in health complaints among 

adolescents within and among countries, 
2)	� whether the countries’ absolute wealth and economic in-

equality was associated with health complaints, and 
3)	� whether the countries’ absolute wealth and economic in-

equality explained part of the individual level socio-eco-
nomic variation in health complaints. 

The paper focuses on young people who suffer from a high 
level of health complaints. 

Methods

Design and study population 
We used data from the 2005/06 international comparative 
cross-sectional study Health Behaviour in School-aged Chil-
dren (HBSC) which aims to gain insight into and further un-
derstanding of adolescent health1. The research group in each 
participating country adhered to the international research 
protocol’s requirements regarding sampling, study population, 
data collection and measurements. The sampling plan included 
young people who attended general schools (but not schools 
for students with special needs) in three age groups, 11-, 13- 
and 15-year olds in a random sample of schools or classes in 
each country i. e. cluster sampling. The researchers had to tailor 
their sampling procedures in order to cover these age groups. 
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Countries and schools vary in the degree of age homogeneity 
of grades. In some countries like Sweden the age homogene-
ity was high and the three age groups corresponded to specific 
grades. In other countries and schools with less age homoge-
neity it was necessary to combine several grades to cover the 
target age groups. In general, the response rate at the level of 
the school was high with a majority of countries above 80 %. 

In each participating country the sample included students 
in these three age groups in a random sample of schools or 
school classes and in most countries, national representative 
samples were drawn. In some countries, samples were strati-
fied to ensure representation by e. g. geography, ethnic back-
ground, and school type. The recommendation was to sample 
approximately 1,500 students in each of the three age groups. 

Table 1.  Descriptive information about the sample and applied variables.

Country (PI) N

% reporting  
2+ daily health 
complaints

Distribution by FAS
GNP 2004,
USD

Gini 2004
%Low 	 Medium 	 High

Austria (Dür) 4848 7.8 % 12.6 % 	 45.4 % 	 42.1 % 33700 29.1

Belgium1 (Maes, Piette) 8787 11.1 % 12.9 % 	  41.8 % 	 45.3 % 32119 33.0

Bulgaria (Vasileva) 4854 17.5 % 32.4 % 	 50.8 % 	 16.7 % 9032 29.2

Canada (Boyce) 5930 11.6 %   8.8 % 	 38.9 % 	 52.3 % 33375 32.6

Croatia (Kuzman) 4968 12.8 % 29.5 % 	 48.3 % 	 22.2 % 13042 29.0

Czech Republic (Csémy) 4782 10.6 % 29.8 % 	 46.6 % 	 23.7 % 20538 25.4

Denmark2 (Due) 5741 7.9 %   7.9 % 	 41.2 % 	 50.9 % 33973 24.7

Estonia (Aasvee) 4484 11.6 % 31.9 % 	 43.6 % 	 24.5 % 15478 35.8

Finland (Tynjälä) 5249 7.8 % 12.7 % 	 45.8 % 	 41.6 % 32153 26.9

France (Godeau) 7155 14.1 % 12.3 % 	 38.2 % 	 49.6 % 30386 28.3

Germany (Ravens-Sieberer) 7274 8.7 % 13.2 % 	 40.0 % 	 46.8 % 29461 28.3

Greece (Kokkevi) 3715 20.5 % 25.3 % 	 47.4 % 	 27.4 % 23381 34.1

Hungary (Németh) 3532 11.7 % 28.6 % 	 46.7 % 	 24.8 % 17887 26.9

Iceland (Bjarnason) 9540 11.5 %   2.4 % 	 26.0 % 	 71.7 % 36510 25.0

Ireland (Nic Gabhainn) 4894 8.9 % 23.4 % 	 56.2 % 	 20.5 % 38505 34.3

Israel (Harel-Fisch) 5686 22.7 % 24.0 % 	 46.0 % 	 35.1 % 25864 39.2

Italy (Cavallo) 3951 15.6 % 21.1 % 	 45.7 % 	 21.9 % 28529 36.0

Latvia (Pudule) 4245 11.7 % 32.6 % 	 45.6 % 	 21.9 % 13646 37.7

Lithuania (Zaborskis) 5632 15.4 % 37.6 % 	 46.1 % 	 16.3 % 14494 36.0

Luxembourg (Wagener) 4387 10.0 %   8.3 % 	 22.0 % 	 58.7 % 60228 26.0

Malta (Massa) 1404 16.7 % 34.7 % 	 49.8 % 	 15.5 % 19189 30.9

Netherlands (Vollebergh) 4274 6.4 %   7.8 % 	 40.7 % 	 51.5 % 32684 30.9

Norway (Samdal) 4711 7.7 %   3.9 % 	 27.4 % 	 68.8 % 41420 25.8

Poland (Mazur) 5489 14.5 % 32.2 % 	 43.5 % 	 24.3 % 13847 34.5

Portugal (Gaspar de Matos) 3919 7.4 % 24.0 % 	 43.5 % 	 32.9 % 20410 38.5

Romania (Baban) 4684 22.1 % 44.9 % 	 42.4 % 	 12.7 % 9060 31.0

Russia (Komkov) 8232 14.8 % 47.6 % 	 40.9 % 	 11.5 % 10845 39.9

Slovakia (Morvicova) 3882 15.2 % 45.8 % 	 40.0 % 	 14.2 % 15871 25.8

Slovenia (Jericek) 5130 6.7 % 10.8 % 	 43.8 % 	 45.4 % 22273 28.4

Spain (Moreno Rodriguez) 8891 12.5 % 14.9 % 	 45.8 % 	 39.3 % 27169 34.7

Sweden (Marklund) 4415 8.6 %   6.5 % 	 37.6 % 	 55.9 % 3255? 25.0

Switzerland (Kuntsche) 4621 6.7 %   9.1 % 	 43.0 % 	 47.9 % 35633 33.7

TFYRMacedonia3 (Kostarova) 5281 14.7 % 39.5 % 	 43.7 % 	 16.9 % 7200 39.0

Turkey (Ercan) 5639 31.9 % 69.9 % 	 24.8 % 	 5.3 % 8407 43.6

Ukraine (Balakireva) 5069 10.4 % 56.5 % 	 36.9 % 	 6.6 % 6848 28.1

United Kingdom4 15382 9.9 % 13.0 % 	 38.1 % 	 49.0 % 33238 36.0

United States (Iannotti) 3892 17.1 % 11.2 % 	 33.8 % 	 55.0 % 41980 40.8

Whole study (Currie)5 204573 12.6 % 22.7 % 	 40.9 % 	 36.4 % – –

1 Includes Flemish speaking part of Belgium (PI: L. Maes) and French speaking part (PI: D. Piette)
2 Greenland not included because lack of GNI and gini information
3 The Former Yugoslav Republic of Macedonia
4 Includes England (PI: A. Morgan), Scotland (PI: C. Currie) and Wales (PI: C. Roberts)
5 Study population excluding Greenland 204 573, if Greenland included n = 205 939). 
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The final study population was 205,939, 100,233 boys and 
104,301 girls. The distribution across the three age groups 
(mean ages 11.6, 13.6 and 15.6) was 66,707, 69,954, and 
67,873. We combined the study populations from the Flem-
ish and French speaking parts of Belgium into one country 
because data on GNP and Gini were available for the country 
but not for the separate regions. For the same reason, we com-
bined the three study populations in England, Scotland and 
Wales into one UK study population. Finally, we excluded 
Greenland for which there was no separate information on 
GNI and Gini. Table 1 shows the participating countries, 
the Principal Investigators, and the study population in each 
country. 
Data collection: The participating students completed the 
internationally standardised HBSC questionnaire1,34,35 after 
instruction from a teacher, a research assistant, or other rel-
evant adult person. The data collection was anonymous and 
the students participated voluntarily after informed consent. 
The countries had very different requirements for ethical as-
sessment of the studies. In some countries like Scotland the 
study underwent a formalised and extensive ethical assess-
ment and approval. Other countries like Denmark this type of 
fully anonymous survey does not require ethical approval and 
the researchers had to ask the school management, the board 
of parents, and the board of students for ethical approval and 
consent. The study’s international data bank cleaned the data 
which resulted in an international file which comprises 204 
534 students across 41 countries or regions1,34,35. 

Measurements 
The outcome measure was the HBSC Symptom Check List 
(HBSC-SCL)36–39 based on eight items: “In the last 6 months: 
how often have you had the following? 1) headache, 2) stom-
ach-ache, 3) back ache, 4) feeling low, 5) irritability or bad 
temper, 6) feeling nervous, 7) difficulties in getting to sleep, 
and 8) feeling dizzy”. The response code was “about every 
day”, “more than once a week”, “about every week”, “about 
every month”, and “rarely or never”. 
We consider daily presence of two or more health complaints 
as a serious strain and we defined a dichotomous measure “at 
least two health complaints about every day” versus others. 
The prevalence of isolated and clustered subjective health 
complaints is high among adolescents39–42. There is no known 
certain threshold apparent to distinguish „normal” health 
complaints from intolerable and serious conditions in the 
population as in the clinical practice as in research. In this 
study the presence of at least two health complaints about 
every day was chosen as target variable to study more severe 
cases which may have a major negative impact on everyday 
quality of life. Table 1 shows the proportion of students with 

at least two health complaints every day in each of the partici-
pating countries. 
We measured SEP by the Family Affluence Scale (FAS) which 
is simple and easy to answer even for young adolescents1,43. 
FAS includes four items (assignment of points shown in pa-
rentheses): Does your family own a car, van or truck? “No” 
(0), “yes one” (1), “yes two or more” (2). Do you have your 
own bedroom for yourself? “No” (0), “Yes” (1). During the 
past 12 months, how many times did you travel away on holi-
day (vacation) with your family? “Not at all” (0), “once” (1), 
“twice” (2), “more than twice” (2). How many computers 
does your family own? “None” (0), “one” (1), “two” (2,) and 
“more than two” (2), range 0–7. 
We categorised the students into high (6–7 points), medium 
(4–5 points) and low (0–3 points) FAS. In the least wealthy 
countries this resulted in a very high proportion of the study 
population being exposed to low affluence. This was not ap-
propriate for the calculation of the association between FAS 
and symptom load and we also used an alternative categorisa-
tion into high (6–7 points), medium (3–5) and low (0–2). 
The analyses used four covariates: sex, age group, country 
affluence measured by Gross National Product (GNP) per 
capita, and the level of income inequality in the country meas-
ured by the Gini index. The Gini index represents the distribu-
tion of income among citizens and is calculated by plotting 
the cumulative percentages of total income received against 
the cumulative number of recipients on a Lorenz curve plot, 
starting with the poorest individual or household. The area 
between this curve and a hypothetical line of perfect equal-
ity is expressed as a percentage. Theoretically, the Gini index 
ranges from 0 (perfect equality) to 1 (perfect inequality). We 
extracted information on GNP and Gini in the year 2004 from 
the World Bank (http://hdrstats.undp.org/indicators), Eurostat 
(data on Malta and Luxembourg, www.eurofound.europa.eu/
areas/qualityoflife/eurlife/) and CIA (data on Iceland, www.
cia.gov/library/publications/the-world-factbook/fields). Tab. 
1 shows GNP and Gini for the participating countries. 

Statistical procedures
We had to exclude 8,820 students (4.3 % of the total study 
population) from the analyses, 1 366 from the Greenlandic 
study and another 7 454 because of missing data regarding 
FAS or multiple complaints. The probability of missing in-
formation on multiple complaints increased with decreasing 
family affluence, p < 0.0001. 
The first analytical step was age and gender adjusted logis-
tic regression analysis of the association between FAS and 
the dichotomous measure for multiple complaints for each 
country. We repeated these analyses with two cutpoints for 
low FAS to see how much the association between FAS and 
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symptom load was sensitive to the size of the highly exposed 
group, i. e. the low FAS group. 
The second step was multilevel multivariate logistic regres-
sion analyses. Model 1 was empty and only showed the crude 
between-country variance in symptom load without consid-
ering any individual or country explanatory variables. This 
model calculates the country variance and intra class correla-
tion (ICC). Model 2 included compositional characteristics 
of the study population (sex, age group, and FAS) as fixed 
effects. Model 3 also included the two country level macro-
economic variables (GNP per 1 000 USD and Gini per %) as 

fixed effects. We display the associations as odds ratio (OR) 
with 95 % confidence limits (95 % CI). We tested if there was 
a statistical interaction between GNP and FAS on multiple 
complaints but that was not the case. 
Finally, in the third step, we wanted to be sure that the crude 
categorisation of the independent and dependent variable did 
not hide associations between FAS and symptom load. There-
fore, we repeated all analyses in step one and two by use of 
linear regression analyses. In these analyses, the independent 
variable was FAS in its full range from 0 to 7, the depend-
ent variable was number of daily health complaints in its full 

Country High FAS Medium FAS Low FAS

Austria 1 1.20 (0.94–1.54) 2.04 (149–2.80)

Belgium 1) 1 1.29 (1.10–1.50) 2.00 (1.64–2.43)

Bulgaria 4) 1 0.86 (0.69–1.07) 1.17 (0.94–1.46)

Canada 1 1.52 (1.27–1.81) 2.13 (1.64–2.77)

Croatia 4) 1 0.80 (0.64–1.00) 1.12 (0.89–1.43)

Czech Republic 1 1.17 (0.92–1.50) 1.29 (1.01–1.68)

Denmark 1 1.24 (1.00–1.53) 1.92 (1.38–2.66)

Estonia 1 1.15 (0.90–1.47) 1.54 (1.20–1.99)

Finland 1 0.99 (0.79–1.24) 1.48 (1.09–2.00)

France 1 1.39 (1.20–1.62) 1.93 (1.58–2.35)

Germany 1 1.41 (1.17–1.69) 2.09 (1.66–2.64)

Greece 1 1.08 (0.89–1.32) 1.46 (1.17–1.82)

Hungary 1 1.22 (0.93–1.61) 1.50 (1.12–2.00)

Iceland 1 1.68 (1.46–1.93) 4.20 (3.11–5.68)

Ireland 4) 1 0.78 (0.59–1.01) 1.19 (0.89–1.60)

Israel 1 1.41 (1.21–1.65) 1.98 (1.67–2.35)

Italy 1 1.08 (0.87–1.32) 1.79 (1.42–2.26)

Latvia 1 0.96 (0.74–1.25) 1.30 (1.00–1.69)

Lithuania 1 1.22 (0.96–1.56) 2.20 (1.74–2.78)

Luxembourg 1 1.30 (1.04–1.62) 1.85 (1.33–2.57)

Malta 1 0.84 (0.54–1.29) 1.08 (0.69–1.67)

Netherlands 1 1.51 (1.16–1.98) 1.71 (1.11–2.65)

Norway 1 1.27 (1.08–1.73) 2.85 (1.86–4.35)

Poland 1 0.96 (0.79–1.17) 1.18 (0.97–1.45)

Portugal 1 1.25 (0.92–1.70) 1.87 (1.35–2.58)

Romania 1 1.02 (0.81–1.30) 1.51 (1.19–1.91)

Russia 1 0.84 (0.69–1.03) 0.99 (0.81–1.21)

Slovakia 1 1.00 (0.75–1.34) 1.23 (0.93–1.62)

Slovenia 1 0.99 (0.78–1.26) 1.38 (0.98–1.95)

Spain 1 1.29 (1.12–1.49) 2.09 (1.75–2.49)

Sweden 1 1.42 (1.13–1.78) 2.01 (1.38–2.94)

Switzerland 1 1.46 /1.13–1.88) 1.94 (1.33–2.83)

TFYR Macedonia 1 0.90 (0.71–1.13) 1.32 (1.05–1.65)

Turkey 1 0.80 (0.61–1.05) 1.02 (0.79–1.31)

Ukraine 4) 1 0.94 (0.62–1.41) 1.25 (0.84–1.85)

United Kingdom2) 1 1.49 (1.32–1.68) 2.07 (1.77–2.42)

United States 1 1.56 (1.30–1.87) 2.04 (1.59–2.62)

Whole study3) 1 1.31 (1.27–1.36) 2.07 (2.00–2.14)

1) Includes both Flemish and French speaking part of Belgium. 2) Includes England, Scotland and Wales. 3) Applied 
total study population, n = 194 353. 4) The association between FAS and multiple complaints becomes significant 
when we apply the alternative cut-off point for low FAS. Figures in bold: Statistically significant, p < 0.05.

Table 2.  Age adjusted OR 
(95 % CI) for 2+ daily health 
complaints by FAS in each 
country and in the total study 
population.
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range from 0 to 8, and the covariates age group, GNP and Gini 
were treated as continuous variables. In many instances, the 
linearity assumption was not supported by the data and we 
decided not to present these analyses in the article. 

Results

Descriptive information 
Tab. 1 shows that the prevalence of students with at least 
two daily health complaints varies considerably across coun-
tries, from less than 10 % in a range of countries mostly in 
the Northern, Western and central part of Europe (Austria, 
Denmark, Finland, Germany, Ireland, Netherlands, Norway, 
Portugal, Slovenia, Sweden, Switzerland, and UK) to more 
than 20 % in a range of South Eastern European and Mediter-
ranean countries (Greece, Israel, Romania, Turkey (highest)). 
Tab. 1 also shows the substantial variation in the determinant 
FAS: In Norway and Iceland approximately 70 % of the stu-
dents belong in the highest category. Countries where less 
than 20 % of the students belong to the highest FAS category 
are Bulgaria, Lithuania, Malta, Russia, Slovakia, The Former 
Yugoslav Republic of Macedonia (TFYR Macedonia), and 
Turkey. 
Further, Tab. 1 shows large variations in the macro-economic 
indicators. GNP varies from less than 10 000 USD per capita 
in Bulgaria, Romania, TFYR Macedonia, Turkey, and Ukraine 
to more than 40,000 USD per capita in Luxembourg, Norway 
and the United States. The Gini coefficient varies from ap-
proximately 25 % in the Nordic countries (Denmark, Finland, 
Iceland, Norway, Sweden), Luxembourg, the Czech Republic 
and Slovakia to approximately 40 % in Israel, Russia, Turkey 
and USA. 

FAS and health complaints 
Tab. 2 shows the association between FAS and health com-
plaints for each country. In the total study population, the OR 
(95 % CI) for at least two daily health complaints was 1.31 

(1.27–1.36) in the medium FAS group and 2.07 (2.00–2.14) in 
the low FAS group. This pattern of a significant association ap-
peared in 27 of the 37 countries. In the remaining ten countries 
there was no significant association. In four of these countries 
(Bulgaria, Ukraine, Croatia, Ireland) the association between 
FAS and health complaints was graded and significant when 
we applied the alternative categorisation with a smaller pro-
portion in the low FAS group. In the remaining six countries 
(Malta, Poland, Russia, Slovakia, Slovenia, Turkey) there was 
no association between FAS and health complaints, regardless 
of which of the two categorisations we used. These patterns 
were confirmed by linear regression analyses (not shown in 
tables). Tab. 3 shows that there was a significant and graded 
increase in the prevalence of seven complaints with decreasing 
FAS. The association between FAS and the eighth complaint: 
difficulties in getting to sleep, was not graded but the preva-
lence was significantly higher in the lowest FAS-group. 

Multilevel modelling 
The empty model 1 (not shown in table) revealed a significant 
country variance in health complaints (0.189, p = 0.004) with 
an Intra Class Correlation of 0.0543 which means that 5.43 % 
of the variation in health complaints is attributable to differ-
ences between countries. After inclusion of country level and 
individual level data, the country variance was still significant 
(0.116, p = 0.028, ICC = 3.41 %).
Tab. 4 shows the result of the final multilevel multivariate lo-
gistic regression analyses. There was a graded and significant 
increase in health complaints with decreasing FAS, OR-val-
ues approximately 1.70 for high level of health complaints in 
the lowest FAS group. The gradient is less steep than for the 
total study population in Tab. 2 which suggests that the inclu-
sion of macro level economic variables explain some of the 
association between FAS and health complaints at the indi-
vidual level. Table 4 also shows a higher prevalence of health 
complaints among girls than boys, OR = 1.78 (1.73–1.83) and 
a higher prevalence of health complaints among 15-year-olds 
than 11-year-olds, OR = 1.14 (1.10–1.18). 

Complaint High FAS Medium FAS Low FAS

Headache 1 1.25 (1.20–1.31) 1.91 (1.82–2.00)

Stomach ache 1 1.19 (1.12–1.26) 1.64 (1.54–1.75)

Back pain 1 1.07 (1.02–1.12) 1.40 (1.33–1.47)

Feeling low 1 1.41 (1.35–1.48) 2.49 (2.38–2.61)

Irritability or bad temper 1 1.35 (1.30–1.40) 2.16 (2.07–2.24)

Feeling nervous 1 1.44 (1,39–1.51) 2.22 (2.13–2.31)

Difficulties in getting to sleep 1 1.02 (0.98–1.05) 1.18 (1.13–1.23)

Feeling dizzy 1 1.10 (1.04–1.16) 1.59 (1.50–1.69)

Applied total study population, n = 194 353. Figures in bold: Statistically significant, p < 0.05.

Table 3.  Age adjusted OR 
(95 % CI) for daily experience 
of each of the eight health 
complaints by FAS.
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Tab. 4 also displays the association between the macro-eco-
nomic indicators and health complaints. There was a signifi-
cant association between Gini and health complaints, OR = 
1.35 (1.08–1.69) per 10 % increase in Gini but no significant 
association between GNP and health complaints, OR per  
1 000 USD = 0.992 (0.982–1.001). 

Discussion

There are three main findings in these analyses. First, odds for 
high level of health complaints increased by decreasing FAS in 
the total study population with an OR of 2.07 (2.00–2.14) for 
at least two daily health complaints in the most exposed group 
(the lowest FAS group) as compared to the reference group 
of high FAS. The measure of multiple complaints include a 
mixture of complaints but all of these complaints are socially 
patterned, i. e. most prevalent in the lowest FAS group. 
Second, the association between FAS and health complaints 
appeared in 31 of the 37 countries in the study. There was 
no significant interaction between GNP and FAS on multiple 
complaints but nevertheless the findings suggest that GNP 
may modify the association between FAS and health com-
plaints: There was an association between FAS and health 
complaints in 23 of the 25 countries with GNP-values over 
16 000 USD per capita but there was no association between 
FAS and health complaints in 4 of 12 countries with GNP-
values below 16 000 USD per capita per year. 
Third, the inclusion of macro level indicators in the multilevel 
models reduced the age adjusted OR for at least two daily 
health complaints in low FAS groups from approximately 2.0 

to 1.62 which suggest that macro level indicators may explain 
some of the socioeconomic variation in health complaints at 
the individual level. Especially income distribution had an in-
fluence, in such a way that in countries with a high income 
inequality the relationship between high level of health com-
plaints and low FAS was stronger. There was no association 
between country affluence as measured by GNP but a sig-
nificant association between high income inequality and high 
level of health complaints. 
The first observation of a relatively consistent social gradi-
ent in health complaints is similar to findings in many other 
studies13–16,44–47 and was also observed for other HBSC health 
indicators48. The gradient is rather steep in many countries 
with OR-values of 2 or more and in this way the analyses do 
not lend much support to the hypothesis of equalisation in 
health in youth. 
It is however important to pay attention to the second finding, 
i. e. that the association was not consistent across countries. 
The six countries with no association between FAS and health 
complaints are not just exceptions from a general finding but 
rather cases for a more in-depth analysis and for learning 
more about socioeconomic inequalities in health. It is note-
worthy that most of these countries are characterised by a 
relatively low GNP. The lack of socioeconomic variations in 
health complaints in these countries could be a result of the 
distribution of the population in FAS-groups: If the distribu-
tion leaves a large part of the study population in the most 
exposed group (for instance if it is the norm to belong to the 
low FAS group), then the contrast between the participants 
in high and low FAS may be too small to produce significant 
OR-estimates. We examined this hypothesis by changing the 
cut-point between the medium and low FAS groups but this 
re-analysis did not change the results and there were still no 
socioeconomic variation in health complaints in these coun-
tries. Further, relatively low GNP is not a sufficient condition 
for avoiding socioeconomic variations in health complaints 
because other countries with relatively low GNP (Estonia, 
Lithuania and Romania) have substantial socioeconomic vari-
ations in health complaints. However, the prevalences of high 
level of health complaints vary widely, from Turkey being 
highest and Slovenia being tied for 2nd lowest.
In general, the OR for at least two daily health complaints in 
the lowest FAS group was highest in the affluent countries 
in northern, central and western Europe and North America. 
Again, this finding could be an artefact for the distribution of 
the population into FAS groups. If the most exposed group 
(low FAS) is very small like in Norway, then it is likely that 
it includes only very poor families with an overall high bur-
den of daily symptoms. We examined this hypothesis, again 
by changing the cut-point between the midium and low FAS 

Table 4.  Multilevel multivariate logistic regression model showing 
age and sex adjusted OR (95 % CI) for 2+ daily symptoms by FAS and 
macroeconomic indicators.

Independent variable and covariates OR (95 % CI) 

Individual level variables

High FAS
Medium FAS
Low FAS

11–year–olds
13–year–olds
15–year–olds

Boys
Girls

Macro level variables

GNP per 1,000 USD

GINI per 10 %

1
1.214 (1.173–1.257)
1.628 (1.565–1.694)

1
1.093 (1.056–1.130)
1.141 (1.103–1.180)

1
1.780 (1.731–1.831)

0.992 (0.982–1.001)

1.353 (1.081–1.694)

Applied total study population, n = 194,353. 
Figures in bold: Statistically significant, p < 0.05.
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groups but this change did not change the OR-estimates sub-
stantially. 
The role of the macro level economic factors is very similar to 
what have been reported in other studies. The classical obser-
vation of a close association between national affluence and 
health status of the population is not valid any more, at least 
not in countries in which the population is not very poor.29 
The protective effect of a relatively equal distribution of in-
come is also in accordance with several recent studies30,33,49. 
The association between FAS and health complaints at the 
individual level attenuated somewhat after inclusion of macro 
economic factors into the model and Gini caused most attenu-
ation, i. e. the more unequal the income distribution, the more 
socioeconomic variation in health complaints. 
The findings are important also in relation to the studies which 
suggest that social inequality in health in adolescence tend to 
track into adulthood51–54.
This study has important strengths and limitations that we 
have to take into consideration in assessing the results. 
a)	� Comparability: The study includes comparable study pop-

ulations and data from a large number of countries. 
b)	� Selection bias: Although most countries had high participa-

tion rates, there were variations in participation rate varied 
across countries. Therefore, the study may be hampered 
by selection bias, e. g. non-participation of students with 
many health problems and low FAS. Further, the prob-
ability of missing data regarding complaints was highest 
among students from low FAS families. These potential 
selection biases will most likely result in an underestima-
tion of the association between FAS and multiple health 
complaints. Further, the proportion of adolescents not at-
tending school may be highest in the least affluent families 
in the least affluent countries. In this case, a school-based 
sample is not ideal for the study of health inequalities. 
School-based samples might lead to underestimation of the 
social inequality in health, which is a potential explanation 
for the finding of no association between FAS and health 
complaints in four countries with relatively low GNP. 

c)	� Validity of the outcome measure: The available studies 
suggest that the data on health complaints have an accept-
able reliability and validity36–39. Ravens-Sieberer et al.38 
conducted Rasch analysis and analyses for Differential 
Item Functioning (DIF) to study the construct validity of 
HBSC-SCL. Seven of the eight items showed no DIF and 
the Rasch model revealed acceptable item fit. Haugland 
& Wold36 reported high test-retest reliability of the eight 
items and qualitative analyses showed acceptable reliabil-
ity. In previous confirmatory factor analyses, Hetland et 
al.39 demonstrated that HBSC-SCL reflects two correlated 
sub-factors, subsuming psychological and somatic com-

plaints. However, the high correlation between the factors 
supports the validity of one general factor underlying the 
health complaints in the scale. The chosen indicator (two 
or more daily complaints) mixes complaints for quite het-
erogeneous troubles. We believe that this potential bias is 
less important because all eight complaints are more prev-
alent in low FAS groups. 

d)	� Validity of the exposure variable: There are several studies 
of FAS which suggest acceptable validity43. Andersen et 
al.55 showed high agreement between 11-year old school-
children’s responses to the four FAS items and their par-
ents’ reports. Boyce et al.56 showed that FAS aggregated 
at the country level correlated strongly with the national 
wealth indicator Gross Domestic Product and Molcho et 
al.57 showed high correlations between children’s reports 
on FAS and parents’ occupational social class. 

	� The use of FAS does not comply with the usual choice 
of indicators for SEP (occupation, education, income) but 
rather reflects what the families have bought or consumed. 
Although FAS is not an ideal measurement of SEP, it has 
demonstrated its usefulness in many prior studies of socio-
economic variations43, not least because it is easy for the 
respondents to answer the four items and there is no need 
for the fairly complicated supplementary coding of educa-
tional level or occupational social class. 

e)	 �Comparability of FAS across countries: FAS may not 
be fully comparable across countries. Both Schnohr et 
al.58 and Batista-Foguet et al.59 have shown that FAS is 
not completely comparable across countries because the 
individual items have different importance in different 
countries. The distribution of the study populations across 
the three FAS groups, high, medium and low, also varies 
across countries. In some countries there are few in the 
low FAS group and many in the high FAS group and in 
other countries it is quite the contrary. Therefore, the rela-
tive size of the most exposed group (low FAS) vis-a-vis 
the reference group (high FAS) varies and also influences 
the OR-estimates. We conducted alternative analyses with 
another cut-point between low and medium FAS. These 
analyses did not change the observed socioeconomic gra-
dient very much. 

f)	� Validity of the statistical model: The multilevel modeling 
provides an opportunity to deal with individual level and 
country level data in the same statistical models. We de-
cided to conduct a two level model with individual and 
country but without class and school as an additional level 
of analysis. This decision for at more parsimonious model 
takes into account the results of a previous HBSC-paper 
which showed that only 3–6 % of the random effects on 
self-rated health were accounted for by the class level6. 
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Previous research also suggests that subjective health out-
comes differs little across schools and that any bias due 
to not modeling a random school-level intercept variance 
would be relatively small60.

The observation of a high risk of health complaints for ado-
lescents from poor families and in countries with a high level 
of income inequality is an important public health issue. It 
is likely that adverse socioeconomic conditions in childhood 
predicts a high level of health problems in adult life51,52,60–65. It 
is also likely that social inequalities in health in childhood and 
adolescence is a precursor of social inequalities in health in 
adulthood27,28,54,67. The findings therefore suggest that social 
inequalities in health will be present for many years in many 
of the participating countries. The findings suggest that the 
strive to reduce social inequalities in health may need sub-
stantial efforts and still suffer from poor chances of succes. 
We do suggest that researchers focus on the processes by 
which poor socioeconomic circumstances influence health. 
There are several important contributions from the HBSC 
study. One example is the analyses which suggest that poor 
social relations between students, parents and the school may 
account for a considerable part of the social inequality in 
health13 or that the confident relations with adults play a role68. 
Another example is the study by Zambon et al.69 which shows 
that self esteem and self-efficacy may mediate the association 
between socioeconomic position and health. Another study 
by Zambon et al.70 showed that welfare policies with genuine 
re-distribution of wealth were protective to social inequalities 
in health. A combination of such studies about the processes 
which produce social inequalities in health and careful inter-
vention studies may provide the insights and instruments we 
need to procede towards a more fair distribution of health. 
Insight into the factors that mediate the effect of low SEP on 
health may be important from a public health point of view: 

It is not easy to change the socioeconomic circumstances of 
children, but it may be easier to change the mediators. For 
example the relationship between SEP and BMI is mediated 
by lack of physical activity71 and according to Moore and his 
co-workers31 quality of sleep can be also a potential mediator 
between low SEP and poor health. Low SEP may associate 
with unhealthy physical environment, may undermine opti-
mism and personal control72, may increase reactive respond-
ing73 and increase the level of perceived stress74. For example 
in families with low income those children and youth who 
have high self-esteem and good emotion regulation skills, 
have parents with high parental control75, so high parental 
control may modify the relationship between SEP and health, 
it is a protective factor. 
Similarly, early attachment and parenting also affect the physi-
cal and mental health of children76,77 through shaping of stress 
systems’ (e. g. HPA-axis) condition and the ability to regulate 
emotions76, so early prevention seems to be essential.
These examples suggest that efforts to change the above men-
tioned mediators may be an appropriate way to start reducing 
social inequalities in health in adolescence. 

Acknowledgement
HBSC is an international study carried out in collabora-
tion with WHO/EURO. The international coordinator of the 
2001–2002 and 2005–2006 study was Candace Currie, Uni-
versity of Edinburgh, Scotland; and the data bank manager 
was Oddrun Samdal, University of Bergen, Norway. A com-
plete list of the participating researchers can be found on the 
HBSC website (www.HBSC.org).
We thank all our international colleagues mentioned in table 
1 for thorough sampling and data collection. We thank The 
Health Insurance Foundation (Helsefonden), Denmark and 
the Nordea Denmark Foundation for their support for our re-
search.

References

1. Currie C, Nic Gabhainn S, Godeau E, et al., 
eds. Inequalities in young people’s health: HBSC 
international report from the 2005/2006 survey. 
Copenhagen: World Health Organization, 2008.

2. Ghandour RM, Overpeck MD, Huang ZJ, 
Kogan MD, Scheidt PC. Headache, stomachache, 
backache, and morning fatigue among adolescent  
girls in the United States: associations with be-
havioral, sociodemographic, and environmental 
factors. Arch Pediatr Adolesc Med 2004;158: 
797–803.

3. Klineberg E, Clark C, Bhui KS, et al. Social 
support, ethnicity and mental health in ado-
lescents. Soc Psychiatry Psychiatr Epidemiol 
2006;41:755–60.

4. Spencer NJ. Powerty and child health. Oxford: 
Radcliffe Medical Press, 1996.

5. Reading R. Poverty and the health of children 
and adolescents. Arch Dis Child 1997;76:463–7.

6. Torsheim T, Currie C, Boyce W, Kalnins I, 
Overpeck M, Haugland S. Material deprivation 
and self-rated health: a multilevel study of ado-
lescents from 22 European and North American 
countries. Soc Sci Med 2004;59:1–12.

7. Starfield B, Riley AW, Witt WP, Robertson J.  
Social class gradients in health during adolescence. 
J Epidemiol Community Health 2002;56:354–61.

8. Mielck A, Reitmeir P, Wjst M. Severity of 
childhood asthma by socioeconomic status. Int J 
Epidemiol 1996;25:388–93. 

9. McConnochie KM, Roghmann KJ, Liptak GS. 
Socioeconomic variation in discretionary and 
mandatory hospitalization of infants: an ecologic 
analysis. Pediatrics 1997;99:888–9. 

10. Laflamme L, Engstrom K. Socioeconomic 
differences in Swedish children and adolescents 
injured in road traffic incidents: cross sectional 
study. BMJ 2002;324:396–7.



Socio-economic inequality in multiple health complaints among 	 Int J Public Health 54 (2009) S260–S270	 269
adolescents: international comparative study in 37 countries		  © Birkhäuser Verlag, Basel, 2009

11. Laflamme L, Engström K, Huisman M. Is 
there equalisation in socioeconomic differences 
in the risk of traffic injuries in childhood?  
A study of three cohorts of Swedish school chil-
dren. Int J Adolesc Med Health 2004;16:253–63.

12. Hjern A, Bremberg S. Social aetiology of 
violent deaths in Swedish children and youth. J 
Epidemiol Community Health 2002;56:688–92.

13. Due P, Lynch J, Holstein B, Modvig J. Socio-
economic health inequalities among a nationally 
representative sample of Danish adolescents: the 
role of different types of social relations. J Epide-
miol Community Health 2003;57:692–8.

14. Lipman EL, Offord DR, Boyle MH. Relation 
between economic disadvantage and psychosocial 
morbidity in children. CMAJ 1994;151:431–7.

15. Berntsson LT. Health and well-being of 
children in the five Nordic countries in 1984 and 
1996. Göteborg: The Nordic School of Public 
Health, 2000.

16. von Rueden U, Gosch A, Rajmil L, Bisegger 
C, Ravens-Sieberer U. Socioeconomic determi-
nants of health related quality of life in childhood 
and adolescence: results from a European study.  
J Epidemiol Community Health 2006;60:130–5.

17. Due P, Damsgaard MT, Rasmussen M, Holstein  
BE, Sørensen TIA, Wardle J, Merlo J, Currie C, 
Ahluwalia N, Lynch J. Macro-economic environ-
ment, social inequality and overweight among 
adolescents in 35 countries. Int J Obesity, in press. 

18. Rahkonen O, Lahelma E. Gender, social class 
and illness among young people. Soc Sci Med 
1992;34:649–56.

19. West P, Macintyre S, Annandale E, Hunt K. 
Social class and health in youth: findings from 
the west of Scotland twenty-07 study. Soc Sci 
Med 1990;30:665–73.

20. Lucht van der LF, Groothoff J. Social in-
equalities and health among children aged 10–11 
in The Netherlands: causes and consequences. 
Soc Sci Med 1995;40:1305–11.

21. West P. Health inequalities in the early years: 
is there equalisation in youth? Soc Sci Med 1997; 
44:833–58.

22. West P, Sweeting H. Evidence on equalisation 
in health in youth from the West of Scotland. Soc 
Sci Med 2004;59:13–27. 

23. Vågerö D, Ostberg V. Mortality among 
children and young persons in Sweden in relation 
to childhood socioeconomic group. J Epidemiol 
Community Health 1989;43:280–4.

24. Chen E, Martin AD, Matthews KA. Socio-
economic status and health: do gradients differ 
within childhood and adolescence? Soc Sci Med 
2006;62:2161–70. 

25. Andersen A, Holstein BE, Due P. Large-scale 
alcohol use and socioeconomic position of origin: 
longitudinal study from ages 15 to 19 years. 
Scand J Public Health 2008;36:326–9.

26. Salonna F, van Dijk J, Geckova A, Sleskova 
M, Groothoff J, Reijneveld S. Social inequalities  
in changes in health-related behaviour among 
Slovak adolescents aged between 15 and 19: a  
longitudinal study. BMC Public Health 2008;8:57.

27. Blane D. The life course, the social gradient 
and health. In: Marmot M, Wilkinson R, eds. 
Social determinants of health. Oxford: Oxford 
University Press, 2006.

28. Blane D, Netuveli G, Stone J. The develop-
ment of life course epidemiology. Rev Epidémiol 
Santé Publique 2007;55:31–8. 

29. Hales S, Howden-Chapman P, Salmond C, 
Woodward A, Mackenbach J. National infant mor- 
tality rates in relation to gross national product  
and distribution of income. Lancet 1999;354:2047.

30. Lynch J, Smith GD, Harper S, et al. Is 
income inequality a determinant of population 
health? Part 1. A systematic review. Milbank Q. 
2004;82:5–99. 

31. Moore S. Peripherality, income inequality,  
and life expectancy: revisiting the income in-
equality hypothesis. Int J Epidemiol 2006;35: 
623–32. 

32. Spencer NJ. Social equalization in youth: 
evidence from a cross-sectional British survey. 
Eur J Public Health 2006;16:368–75. 

33. Torsheim T, Currie C, Boyce W, Samdal O. 
Country material distribution and adolescents’ 
perceived health: multilevel study of adolescents 
in twenty-seven countries. J Epidemiol Com-
munity Health 2006;60:156–61. 

34. Roberts C, Currie C, Samdal O, Currie D, 
Smith R, Maes L. Measuring the health and 
health behaviours among adolescents through 
cross-national survey research: recent develop
ments in the Health Behaviour in School-aged 
Children (HBSC) study. J Public Health 2007; 
15:179–86.

35. Roberts C, Freeman J, Samdal O, et al. & 
MDG and the HBSC study group. The Health 
Behaviour in School-aged Children (HBSC) 
study: methodological developments and current 
tensions. Int J Public Health 2009;  
DOI: 10.1007/s00038-009-5405-9. 

36. Haugland S, Wold B. Subjective health com-
plaints in adolescence-reliability and validity of 
survey methods. J Adolesc 2001;24:611–24. 

37. Haugland S, Wold B, Stevenson J, Aaroe LE, 
Woynarowska B. Subjective health complaints 
in adolescence. A cross-national comparison 
of prevalence and dimensionality. Eur J Public 
Health 2001;11:4–10.

38. Ravens-Sieberer U, Erhart M, Torsheim T,  
et al. and the HBSC Positive Health Group.  
An international scoring system for self-reported 
health complaints in adolescents. Eur J Public 
Health 2008;18:294–9. 

39. Hetland J, Torsheim T, Aaro LE. Subjective 
health complaints in adolescence: dimensional 
structure and variation across gender and age. 
Scand J Public Health 2002;30:223–30.

40. Hiller W, Rief W, Brähler E. Somatization in 
the population: from mild bodily misperceptions 
to disabling symptoms. Soc Psychiatr Epidemiol 
2006;41:704–12.

41. Cavallo F, Zambon A, Borraccino A, Raven-
Sieberer U, Torsheim T, Lemma P and the HBSC 
Positive Health Group. Girls growing adoles-
cence have a higher risk or poor health. Quality 
Life Res 2006;15:1577–85.

42. Kristjansdottir G. Prevalence of pain com-
bination and overall pain: a study of headache, 
stomach pain and back pain among school-aged 
children. Scand J Soc Med 1997;25:58–63.

43. Currie C, Molcho M, Boyce W, Holstein BE,  
Torsheim T, Richter M. Researching health 
inequalities in adolescents: the development of 
the Health Behaviour in School-aged Children 
(HBSC) Family Affluence Scale. Soc Sci Med 
2008;66:1429–36.

44. Halldórsson M, Cavelaars AE, Kunst AE, 
Mackenbach JP. Socioeconomic differences in 
health and well-being of children and adolescents 
in Iceland. Scand J Public Health 1999; 27:43–7. 

45. Holstein BE, Parry-Langdon N, Zambon A, 
Currie C, Roberts C. Socioeconomic inequality 
and health. In: Currie C, Roberts C, Morgan A, 
Smith R, Settertobulte W, Samdal O, Rasmussen 
VB, eds. Young people’s health in context. Health 
Behaviour in School-aged Children (HBSC) 
study: international report from the 2001/2002 
survey. Copenhagen: World Health Organization, 
2004:165–72.

46. Berntsson L, Köhler L. Long-term illness and 
psychosomatic complaints in children aged 2–17 
years in the five Nordic countries: comparison 
between 1984 and 1996. Eur J Public Health 
2001;11:53–42.

47. Goodman E, Huang B, Schafer-Kalkhoff T, 
Adler NE. Perceived Socioeconomic Status: a new  
type of identity that influences adolescents› self-
rated health. J Adolesc Health 2007;41:479–87.

48. Ravens-Sieberer U, Ottova V, Torsheim T, 
Hetland J, Vollebergh W, Cavallo F, Jericek H, 
Alikasifoglu M, Välimaa R, Erhart M, and the 
Positive Health Focus Group. Subjective health, 
symptom load and quality of life of children and 
adolescents in Europe. Int J Public Health 2009; 
DOI: 10.1007/s00038-009-5406-8.



270	 Int J Public Health 54 (2009) S260–S270	 Socio-economic inequality in multiple health complaints among  
	 © Birkhäuser Verlag, Basel, 2009	 adolescents: international comparative study in 37 countries

49. Moore PJ, Adler NE, Williams DR, Jackson 
JS. Socioeconomic status and health: the role of 
sleep. Psychosom Med 2002;64:337–44.

50. Lynch JW, Kaplan GA, Cohen RD, et al. 
Childhood and adult socioeconomic status 
as predictors of mortality in Finland. Lancet 
1994;343:524–7.

51. Nicolau B, Marcenes W, Bartley M, Sheiham 
A. Associations between socio-economic 
circumstances at two stages of life and adoles-
cents› oral health status. J Public Health Dent 
2005;65:14–20. 

52. Power C, Atherton K, Strachan D, et al. 
Life-course influences on health in British adults: 
effects of socio-economic position in childhood 
and adulthood. Int J Epidemiol 2007;36:532–9.

53. Power C, Hertzman C, Matthews S, Manor 
O. Social differences in health: life-cycle effects 
between ages 23 and 33 in the 1958 British birth 
cohort. Am J Public Health 1997;87:1499–503.

54. Power C, Stansfeld SA, Matthews S, Manor 
O, Hope S. Childhood and adulthood risk factors 
for socio-economic differentials in psychologi-
cal distress: evidence from the 1958 British birth 
cohort. Soc Sci Med 2002;55:1989–2004. 

55. Andersen A, Krølner R, Currie C, et al. High 
agreement on family affluence between chil-
dren’s and parents’ reports: international study 
of 11-year-olds. J Epidemiol Community Health 
2008;62:1092–4. 

56. Boyce W, Torsheim T, Currie C, Zambon A.  
The family affluence scale as a measure of 
national wealth: validation of an adolescent self-
report measure. Soc Indic Res 2006;78:473–87.

57. Molcho M, Nic Gabhainn S, Kelleher C. 
Assessing the use of the Family Affluence 
Scale among Irish school children. Irish Med J 
2007;100:37–9.

58. Schnohr C, Kreiner S, Due P, Currie C, 
Boyce W, Diderichsen F. Differential item 
functioning of a family affluence scale: validation 
study on data from HBSC 2001/02. Soc Indic 
Res 2008;89:70–95. 

59. Batista-Foguet JM, Fortiana J, Currie C, 
Villalbi JR. Socioeconomic indexes in surveys 
for comparisons between countries. An applied 
comparison using the Family Affluence Scale. 
Soc Indic Res 2004;67:315–32.

60. Torsheim T, Wold B. School-related stress, 
support, and subjective health complaints among 
early adolescents: a multilevel approach. J Ado-
lesc 2001;24:701–13.

61. Ben Shlomo Y, Kuh D. A life course 
approach to chronic disease epidemiology: 
conceptual models, empirical challenges and 
interdisciplinary perspectives. Int J Epidemiol 
2002;31:285–93.

62. Gilman SE, Kawachi I, Fitzmaurice GM, 
Buka SL. Socioeconomic status in childhood 
and the lifetime risk of major depression. Int J 
Epidemiol 2002;31:359–67.

63. Harper S, Lynch J, Hsu WL, et al. Life course 
socioeconomic conditions and adult psychosocial 
functioning. Int J Epidemiol 2002;31:395–403.

64. Joseph KS, Kramer MS. Review of the 
evidence on fetal and early childhood anteced-
ents of adult chronic disease. Epidemiol Rev 
1996;18:158–74.

65. Kuh D, Bassey J, Hardy R, Aihie SA, 
Wadsworth M, Cooper C. Birth weight, child-
hood size, and muscle strength in adult life: evi-
dence from a birth cohort study. Am J Epidemiol 
2002;156:627–33.

66. Kuh D, Hardy R, Langenberg C, Richards M, 
Wadsworth ME. Mortality in adults aged 26–54 
years related to socioeconomic conditions in 
childhood and adulthood: post war birth cohort 
study. BMJ 2002;325:1076–80.

67. Rosvall M, Chaix B, Lynch J, Lindström M,  
Merlo J. Similar support for three different life 
course socioeconomic models on predicting 
premature cardiovascular mortality and all-cause 
mortality. BMC Public Health 2006;6:203.

68. Zambon A, Lemma P, Borraccino A, 
Dalmasso P, Cavallo F. Socio-economic position 
and adolescents’ health in Italy: the role of the 
quality of social relations. Eur J Public Health 
2006;16:627–32. 

69. Zambon A. Parental social class and adoles-
cents’ health in Italy: the role of self-esteem and 
self-efficacy. Int J Public Health 2007;4:220–6.

70. Zambon A, Boyce W, Cois E, et al.  
Do welfare regimes mediate the effect of socio- 
economic position on health in adolescence? 
A cross-national comparison in Europe, North 
America and Israel. Int J Health Services 2006; 
36(2):309–29.

71. Hanson MD, Chen E. Socioeconomic status, 
race, and Body Mass Index: the mediating role  
of physical activity and sedentary behaviors  
during adolescence. J Pediatr Psychol 2007;32: 
250–9. 

72. Taylor SE, Repetti RL, Seeman T. Health 
psychology: what is an unhealthy environment 
and how does it get under the skin? Annu Rev 
Psychol 1997;48:411–47.

73. Taylor SE, Seeman TE. Psychosocial re-
sources and the SES-health relationship. Annals 
of the NY Acad Sci 1999;896:210–25.

74. Goodman E, McEwen BS, Dolan LM, 
Schafer-Kalkhoff T, Adler NE. Social disad-
vantage and adolescent stress. J Adolesc Health 
2005;37:484–92.

75. Buckner JC, Mezzacappa E, Beardslee WR.  
Characteristics of resilient youths living in 
poverty: the role of self-regulatory processes. 
Dev Psychopathol 2003;15:139–62. 

76. Gunnar MR, Donzella B. Social regulation of 
the cortisol levels in early human development. 
Psychoneuroendocrinol 2002;27:199–220.

77. Maunder RG, Hunter JJ. Attachment and 
psychosomatic medicine: development contribu-
tions to stress and disease. Psychosom Med 
2001;63:556–67. 

Address for correspondence

Professor Bjørn E. Holstein
Department of Public Health
University of Copenhagen
Ø. Farimagsgade 5, P.O.Box 2099
DK-1014 Copenhagen
Denmark
Tel.: +45 35 32 79 62
E-mail: holstein@socmed.ku.dk

To access this journal online:
http://www.birkhauser.ch/IJPH


