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ABSTRACT 
 
BACKGROUND: Numerous health problems are initiated in childhood and 
adolescence. For example, obesity, which has increased significantly in recent years, 
often begins in early life. The objective of this study was to describe social inequalities 
in obesity and other health problems among adolescents by sex. 
METHODS: Data come from a cross-sectional study conducted in a representative 
sample of 903 adolescents aged 12-16 years old, from secondary schools in Barcelona, 
Spain. Associations between socioeconomic indicators and health outcomes (perceived 
health status and, overweight and obesity) were examined through Generalized 
Estimating Equation (GEE) models. All the analyses were stratified by sex.  
RESULTS: Boys were more likely to report very good perceived health status than 
girls (64.1% and 46.3% respectively). Some of the less privileged socioeconomic 
position indicators were associated with the presence of overweight and obesity 
(prevalence ratio 2.41 for low family affluence scale in girls), and with a lower 
probability of reporting very good perceived health status among boys (prevalence ratio 
0.75 for primary level of paternal education).  
CONCLUSIONS: This study suggests that there are social inequalities in perceived 
health status, overweight and obesity, measured by different socioeconomic indicators 
among the adolescent population of Barcelona and that these inequalities were 
distributed differently among boys and girls. Gender differences in the impact of 
socioeconomic variables in health need to be considered in epidemiological and 
intervention studies. 
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INTRODUCTION 
 
Inequalities in access to resources and health status among human beings from the same 
community or different geographic areas have been found and discussed for centuries1, 
and continue to be subject of debate as they constitute a reality that is constantly 
growing in our society.[2]  
 
Adolescence is a transitional period which is characterized by growth and biological, 
physiological, psychological and social maturation. Although the study of social 
inequalities in health has been extensively expanded since the publication of the Black 
Report [3], in the adolescent population, it has not been so exhaustively analysed. The 
recent publication of a report into inequalities in young people's health by Currie et al. 
has generated a growth of interest in the effects of socioeconomic status on adolescent’s 
health.[4] However, there are still relatively few countries that have prioritized health in 
these groups, due to its low mortality and morbidity associated to natural causes of 
disease5. While some studies have found either weak or no association between 
socioeconomic status and health of young people [6], others have found a strong 
association. In this regard, Due et al. reported a relationship between parents’ 
socioeconomic position and physical and psychological symptoms in boys and girls 
aged 11, 13, and 15 years.[7]  
 
In the other hand, adolescence has a vital importance in many aspects, such as the 
adoption of healthy or risky life styles, which may determine the individual’s health in 
adult life.[8, 9] Some health problems that are initiated in childhood and adolescence 
are becoming more common. Obesity for instance, has become an epidemic worldwide 
[10], and recently the WHO has declared obesity as one of the greatest public health 
challenges for the 21st century as it is associated to the presence of risk factors for the 
development of later diseases.[11] In industrialised countries, several studies show an 
inverse relationship between socioeconomic status and overweight or obesity in adults. 
[12, 13] In adolescents and children, however, such relationships are inconsistent, and 
few studies have analysed the effect of socioeconomic status on overweight and obesity. 
While some studies show an inverse relationship between socioeconomic status and 
overweight or obesity in adolescents [14, 15, 16], in other studies no association was 
observed.[12, 17, 18] One of the explanations for such differences in study findings has 
been the use of different measures of socioeconomic status.[4] For this reason, in the 
present study different measures of socioeconomic status are used to identify social 
inequalities. Moreover, it is possible that each socioeconomic indicator have a different 
effect on adolescent’s health.   
 
Due to the low morbidity and mortality among adolescents, another key health indicator 
to identify social inequalities in this population is perceived health status. This is a 
subjective indicator of general health which that has been found to be predictive of 
objective health outcomes in adults.[19, 20] Recently, a report showed that low family 
affluence was significantly associated with higher levels of fair or poor health in many 
European countries.[4] 
 
As these health problems have long-term implications for health [8, 9] they could 
probably be related with health inequalities in later life. For this reason, a better 
knowledge of the determinants of health in young population is essential for setting up 
adapted programs. 
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The objective of this study was to describe social inequalities in health indicators 
(perceived health status (PHS) and overweight and obesity) among adolescents, aged 
from 12 to 16, in the city of Barcelona by sex. 
 
METHODS                                                                                                                                                        
 
Design and Study Sample  
Data come from a cross-sectional study [21] conducted in secondary schools of 
Barcelona, Spain, between April and June 2006. Barcelona is located on the north 
eastern coast, and had a population of 1.605.602 inhabitants in 2006. A representative 
sample of adolescents aged 12-16 years, from public and private or subsidized 
secondary schools (grade 1 to 4) was selected using 2-stage cluster sampling. The 
schools were stratified by type of school (public-private) and by the family economic 
capacity index (ICEF) [22] (high, medium, and low, in tertiles). The ICEF is used as an 
indicator of the socioeconomic level of the school, taking into account the 
neighbourhood in which it is located. In the first stage, a random sample of schools 
stratified by type of school and ICEF was selected, and in the second stage classrooms 
were taken as the sampling unit. Finally, all adolescents in each classroom selected were 
included. Sample size was calculated as 900 adolescents assuming a low back pain 
prevalence of 15% and a response rate of 75% with an alpha risk of 5 % and a statistical 
power of 80%. 
 
After approval by the Ethics Committee of the Vall d’Hebrón Hospital, 20 school 
administrators were contacted. All adolescents who participated in the study self-
completed the questionnaire during class time, under the supervision of school nurses 
from the Barcelona Public Health Agency. 
 
The questionnaire included sociodemographic variables and questions about general 
health status.  
 
Health indicators 
To measure PHS, subjects were asked whether their health was, in general, poor, fair, 
good, very good, or excellent. Responses were subsequently recoded into three 
categories: “very good” (very good or excellent health); “good” (good); and “poor” (fair 
or poor). 
 
Body mass index was calculated for each individual based on self-reported weight and 
height. Overweight and obesity were classified on the basis of the BMI percentiles 
charts, specific for age and sex, using the charts of the Orbegozo Foundation [23] 
developed for the Spanish population. “Obesity” was defined as BMI ≥ 95th percentile, 
“overweight” as BMI ≥ 85th-< 95th percentile. [24]  
 
Socioeconomic and sociodemographic indicators 
Sociodemographic characteristics analysed were sex; age; and type of school 
(private/subsidized and public).  
 
Social class was determined using an open question about the current or last occupation 
of parents and coded according to the National Spanish Classification of Occupations. 
Social class of parents was classified into 5 groups (I-V) according to the Spanish 
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Society of Epidemiology. [25] Class I includes managers and senior technical staff and 
freelance professionals; class II intermediate occupations and managers in commerce; 
class III, skilled non manual workers; class IV, skilled (IVa) and partly-skilled (IVb) 
manual workers; and class V, unskilled manual workers. These were then collapsed into 
two categories: non-manuals (classes I-III) and manuals (classes IV-V). After that, the 
highest social class category of both parents were used to create the variable of family’s 
social class, which helped to decrease the number of missing data because the social 
class of the head of the household was assigned when occupation of one of the parents 
was not reported.  
 
Subjects were also asked about the highest level of education of both parents which was 
grouped in the following strata: primary school or less (under 9 years of schooling); 
secondary education (10-14 years); and university qualifications (15 years or more). 
 
The Family Affluence Scale (FAS) is a socioeconomic indicator designed to be 
answered by children and adolescents, which includes information about family car 
ownership; bedroom occupancy; family holidays in the past 12 months; and computer 
ownership. A composite score was calculated for each subject based on the sum of 
responses of these four items producing an ordinal scale from 0 to 7, which was recoded 
into 3 categories: low (0-3), intermediate (4-5), and high affluence level (6-7). [26] 
 
Family structure and chronic diseases or disabilities were used as control variables. 
Family structure was obtained on the basis of the number of people living in the 
household and their relationship with the subject and then categorized into three groups: 
“two-parent family”, if the subject lived with both parents; “mixed”, living with one 
parent and other adults; and “single-parent or other”, living with only one parent or 
other adults.  Prevalence of chronic disease was obtained through a single question: 
“Do you have any disability, illness or chronic medical problem?” (yes or no). 
 
Data analysis 
All analyses were carried out separately by sex, as it is already known that incidence or 
determinant factors of the dependent variables are different distributed among boys and 
girls.[27] Firstly, a descriptive analysis was carried out by calculating prevalence of 
health indicators between independent variables. Differences between sex groups were 
assessed using Chi-square tests of significance. To study the relationship between health 
and socioeconomic position indicators, bivariate analyses were performed by 
calculating unadjusted prevalence ratios (PR) and their 95% confidence intervals (95% 
CI). [28] Multivariate analyses were conducted through Generalized Estimating 
Equation (GEE) models to account for the clustering of respondents within school, 
adjusting for possible confounding variables (age, family structure and chronic 
condition in the case of PHS). Independent models were constructed for the different 
socioeconomic indicators in the multivariate analysis of social inequalities. A difference 
was considered to be statistically significant when p-value < 0.05. Data were analysed 
using SPSS 16.0 and STATA 10. 
 
RESULTS 
 
Characteristics of the sample 
The total number of adolescents in the selected classrooms was 1079. On the day of the 
study, 176 subjects were absent from school or refused to complete the questionnaire. 
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Ultimately, a total of 903 subjects, 52% boys and 48% girls, completed the 
questionnaire. Table 1 describes the distribution of the characteristics of the sample by 
sex. The proportions of subjects reporting having chronic condition were 14.3% in boys 
and 11.3% in girls; 57.5% lived in a two-parent family and 39.9% belonged to the most 
privileged level of family affluence scale. Some variables of the study presented nearly 
20% of non-response among both boys and girls (BMI: 16.4% and 19.6%; level of 
paternal education: 20.4% and 18.9% respectively).  
 
Table 1. Socio-demographic and health indicators (number of cases [N] and 
percentages [%]), and missing responses in a sample of adolescents in Barcelona. 
 
  Boys (52%) Girls (48%)   

 N  % Missing 
responses 
N  

Missing 
responses 
% 

N  % Missing 
responses 
N  

Missing 
responses 
% 

Dependent variables           

BMI   77 16.4   85 19.6 

    Low weight 9 2.3   8 2.3   

    Normal weight 340 86.5   297 85.3   

    Overweight 29 7.4   20 5.8   

    Obesity 15 3.8   23 6.6   

    Total 393 100   348 100   

Self-reported health*   7 1.5   5 1.2 

    Very good 297 64.1   198 46.3   

    Good 135 29.2   197 46   

    Poor 31 6.7   33 7.7   

    Total 463 100   428 100   

Independent variables         

Age   18 3.8   13 3 

    12-13 145 32.1   158 37.6   

    14 121 26.8   95 22.6   

    15-16 186 41.1   167 39.8   

    Total 452 100   420 100   

Type of school   0 0   0 0 

    Private/subsidized 335 71.3   306 70.7   

    Public 135 28.7   127 29.3   

    Total 470 100   433 100   

Level of paternal education   96 20.4   82 18.9 

    University 207 55.4   182 51.9   

    Secondary 122 32.6   117 33.3   

    Primary 45 12   52 14.8   

    Total 374 100   351 100   

Level of maternal education   98 20.9   71 16.4 

    University 204 54.8   171 47.2   

    Secondary 123 33.1   147 40.6   

    Primary 45 12.1   44 12.2   

    Total 372 100   362 100   

Family’s social class   39 8.3   20 4.6 

    Non-manuals 305 70.8   293 71.0   

    Manuals 126 29.2   120 29.0   

    Total 431 100   413 100   

FAS   19 4   8 1.8 

    High  200 44.3   161 37.9   
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    Middle 186 41.3   194 45.6   

    Low 65 14.4   70 16.5   

    Total 451 100   425 100   

Family structure   0 0   2 0.5 

    Two-parent family 271 57.6   249 57.8   

    Mixed 147 31.3   129 29.9   

    Single-parent or other 52 11.1   53 12.3   

    Total 470 100   431 100   

Chronic condition   7 1.5   7 1.6 

    No 397 85.7   378 88.7   

    Yes 66 14.3   48 11.3   

    Total 463 100     426 100     

BMI: Body Mass Index 
FAS: Family Affluence Scale 
*Chi-square test p-value < 0.001: significant difference between sex groups. 
 
Perceived health status 
Boys were more likely to report very good PHS than girls. While the percentage of 
adolescents having poor PHS was similar between boys and girls (6.7% and 7.7% 
respectively), differences for those having very good PHS (64.1% and 46.3%) were 
statistically significant (Table 1). 
 
Table 2 shows the results of bivariate binomial regression models for PHS according to 
socioeconomic position and confounding variables. The probability of reporting a very 
good PHS decreased with age. Although this gradient was found in both boys and girls, 
the association was only statistically significant among girls aged 15-16 (PR: 0.74; 95% 
CI: 0.59-0.94). Among girls, the presence of any chronic condition (PR: 0.55; 95% CI: 
0.34-0.89) was also associated with a lower probability of having a very good PHS, 
whereas in boys this association was of borderline significance (PR: 0.68; 95% CI: 
0.61-1.00). In addition, girls living in families classified as single-parent or other were 
less likely to have a very good PHS (PR: 0.59; 95% CI: 0.38-0.90) than those living 
with both father and mother.  
 
Table 2. Very good perceived health status among boys and girls of Barcelona, 
2006. Prevalence (%) and bivariate association (Prevalence Ratio [PR] and 95% 
Confidence Interval [95 %CI]) according to independent variables. 
 

 Very good perceived health  
 Boys Girls 
  Prevalence (%) PR 95% CI Prevalence (%) PR 95% CI 
Age       

    12-13 69.4 1  53.8 1  

    14 63.0 0.90 0.76-1.08 45.7 0.84 0.65-1.10 
    15-16 59.9 0.86 0.73-1.01 40.4 0.74 0.59-0.94 
Type of school       
    Private/subsidized 63.7 1  48.2 1  
    Public 65.2 1.02 0.88-1.18 41.6 0.86 0.68-1.09 
Level of paternal education       
    University 71.4 1  50.6 1  
    Secondary 64.2 0.89 0.76-1.05 45.3 0.89 0.70-1.14 
    Primary 51.1 0.71 0.53-0.96 37.3 0.73 0.50-1.08 
    Missing responses 54.7 0.76 0.62-0.93 43.8 0.86 0.64-1.15 
Level of maternal education       
    University 64.9 1  50.3 1  
    Secondary 65.8 1.01 0.86-1.19 47.3 0.93 0.74-1.17 
    Primary 57.8 0.89 0.68-1.16 27.9 0.55 0.33-0.91 
    Missing responses 63.5 0.97 0.81-1.17 45.7 0.90 0.67-1.22 
Family’s social class       
   Non-manual 69.1 1  50.7 1  
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    Manual 58.4 0.86 0.73-1.02 37.0 0.72 0.56-0.94 
    Missing response 54.5 0.81 0.58-1.12 33.3 0.65 0.34-1.27 
FAS       
    High  72.2 1  50.9 1  
    Middle 60.4 0.83 0.72-0.96 46.4 0.91 0.73-1.12 
    Low 56.9 0.78 0.62-0.99 38.2 0.75 0.53-1.05 
Family structure       
    Two-parent family 62.4 1  51.0 1  
    Mixed 66.7 1.06 0.92-1.23 44.2 0.86 0.68-1.08 
    Single-parent or other 66.0 1.05 0.84-1.31 30.2 0.59 0.38-0.90 
Chronic condition       
    No 66.2 1  48.5 1  
    Yes 52.3 0.78 0.61-1.00 27.1 0.55 0.34-0.89 
FAS: Family Affluence Scale 
 
Table 3 shows the Generalized Estimating Equation models of PHS on socioeconomic 
position indicators, adjusted for age, family structure and chronic condition. Adjusted 
models showed no associations of primary level of maternal education (PR: 0.62; 95% 
CI: 0.37-1.06) and less privileged family’s social class (PR: 0.78; 95% CI: 0.61-1.02) 
with very good PHS in girls (Table 3), although this association was observed in 
unadjusted models. However, it is important to mention that while the prevalence of 
very good PHS was 50.3% among those girls whose mothers had university studies, this 
prevalence was 37.3% in those whose mothers had primary or less level of education 
(Table 2). In boys, adjusted models showed a statistically significant association 
between very good PHS and low FAS (PR: 0.77; 95% CI: 0.61-0.99) (Table 3). 
 
Table 3. Six multivariate Generalized Estimating Equation (GEE) models 
(Prevalence Ratio [PR] and 95% Confidence Interval [95 %CI]) of very good 
perceived health status and pain on socioeconomic position indicators, among boys 
and girls of Barcelona, 2006. 
 
  Very good perceived health  

 Boys Girls 

  PR 95% CI PR 95% CI 

Level of paternal education      
    University 1  1   
    Secondary 0.87 0.74-1.03 0.93 0.73-1.17 
    Primary 0.75 0.55-1.01 0.72 0.48-1.09 
    Missing responses 0.74 0.60-0.91 0.85 0.64-1.15 
Level of maternal education      
    University 1  1   
    Secondary 1.08 0.92-1.28 1.00 0.80-1.24 
    Primary 0.96 0.73-1.26 0.62 0.37-1.06 
    Missing responses 1.01 0.84-1.22 0.85 0.62-1.15 
Family’s social class      
   Non-manual 1  1   
    Manual 0.86 0.73-1.03 0.78 0.61-1.02 
    Missing response 0.80 0.57-1.12 0.71 0.31-1.61 
FAS      
    High  1  1   
    Middle 0.82 0.71-0.95 0.95 0.77-1.17 
    Low 0.77 0.61-0.99 0.83 0.58-1.16 

Independent models were calculated for each socioeconomic position indicator.  
Models were controlled by school and adjusted for age, family structure and chronic condition. 
FAS: Family Affluence Scale 
 



 9 

Overweight and Obesity 
Prevalence of overweight and obesity was 11.4% in boys and 12.4% in girls (Table 1). 
Among both boys and girls, a lower probability of being overweight or obese can be 
observed in the group of 15-16 year olds compared with the group aged 12-13, although 
no statistical significance was found (Table 4). While the prevalence of overweight and 
obesity was 9.8% in boys and 5.6% in girls whose mothers were in the highest 
educational level, this prevalence was 17.1% and 27.3% among those boys and girls 
whose mothers were in the lowest educational level. In boys, overweight and obesity 
were associated with less privileged family’s social class (PR: 1.85; 95% CI: 1.03-3.34) 
(Table 4), but this association was lost in adjusted models (PR: 1.75; 95% CI: 0.96-
3.23) (Table 5). 
 
Table 4. Overweight and obesity among boys and girls of Barcelona, 2006. 
Prevalence and bivariate association (Prevalence Ratio [PR] and 95% Confidence 
Interval [95 %CI]) according to independent variables. 
 

 Overweight and Obesity 
 Boys Girls 
 Prevalence (%) PR 95% CI Prevalence (%) PR 95% CI 
Age       
    12-13 9.8  1  10.1  1  
    14 12.7  1.08 0.54-2.18 12.3  0.83 0.56-2.61 
    15-16 11.7  0.83 0.43-1.62 14.7  0.68 0.36-1.31 
Type of school       
    Private/subsidized 10.8 1  10.4  1  
    Public 12.1 1.11 0.61-2.02 16.8  1.62 0.92-2.84 
Level of paternal education       
    University 11.3 1  3.9  1  
    Secondary 11.2 0.99 0.50-2.94 15.6  3.98 1.60-9.91 
    Primary 11.1 0.98 0.35-3.70 28.2  7.19 2.83-18.23 
    Missing responses 11.0  0.96 0.44-2.10 18.3  4.67 1.81-12.07 
Level of maternal education       
    University 9.8 1  5.6  1  
    Secondary 12.8  1.31 0.67-2.55 13.8  2.48 1.10-5.59 
    Primary 17.1  1.75 0.74-4.13 27.3  4.90 2.04-11.76 
    Missing responses 9.3  0.95 0.41-2.20 18.2  3.27 1.36-7.86 
Family’s social class       
    Non-manuals 8.9 1  8.3 1  
    Manuals 16.5 1.85 1.03-3.34 20.0 2.4 1.35-4.32 
    Missing responses 18.2 2.04 0.77-5.36 36.4 4.4 1.81-10.68 
FAS       
    High  12.6  1  9.0  1  
    Middle 6.5  0.51 0.24-1.04 11.2  1.23 0.61-2.47 
    Low 20.8  1.64 0.85-3.16 25.5  2.82 1.38-5.77 
Family structure       
    Two-parent family 11.0  1  11.3  1  
    Mixed 10.4 0.94 0.50-1.77 15.1  1.33 0.73-2.41 
    Single-parent or other 14.6 1.32 0.58-3.03 10.3  0.90 0.33-2.47 
Chronic condition       
    No 12.1 1  12.2 1  
    Yes 5.9 0.48 0.15-1.50 15.5 1.25 0.56-2.79 

FAS: Family Affluence Scale 
 
Table 5 shows that there were marked and statistically significant gradients in girls: 
other than family’s social class, all indicators of less privileged socioeconomic position 
were associated with a higher probability of presenting overweight or obesity after 
adjusting for age and family structure.  
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Table 5. Six multivariate Generalized Estimating Equation (GEE) models 
(Prevalence Ratio [PR] and 95% Confidence Interval [95 %CI]) of overweight and 
obesity on socioeconomic position indicators, among boys and girls of Barcelona, 
2006. 
 
  Overweight and Obesity  

 Boys Girls 

  PR 95% CI PR 95% CI 

Level of paternal education     

    University 1  1  

    Secondary 0.87 0.44-1.71 2.74 1.12-6.67 

    Primary 0.82 0.28-2.36 5.05 1.90-13.43 
    Missing responses 0.72 0.32-1.64 3.02 1.18-7.72 
Level of maternal education     
    University 1  1  
    Secondary 1.24 0.63-2.44 1.66 0.78-3.55 

    Primary 1.49 0.60-3.68 3.30 1.34-8.14 
    Missing responses 0.81 0.34-1.91 2.14 0.94-4.85 
Family’s social class     
    Non-manuals 1  1  
    Manuals 1.76 0.96-3.23 1.64 0.87-3.08 
    Missing responses 

1.83 0.67-5.01 4.39 1.73-11.07 
FAS 

    
    High  1  1  
    Middle 

0.52 0.25-1.08 1.03 0.54-1.95 
    Low 1.71 0.86-3.38 2.41 1.13-5.11 

Independent models were calculated for each socioeconomic position indicator.  
Models were controlled by school and adjusted by age and family structure. 
FAS: Family Affluence Scale 

 
  

DISCUSSION 
 
The results of this study show that social inequalities in PHS and overweight or obesity, 
were differently distributed among boys and girls. Among males, socioeconomic 
differences were observed for PHS and overweight or obesity. Among females, the 
most notable inequalities were observed for overweight or obesity, and no differences 
were found in PHS by socioeconomic indicators. Even though some authors have 
suggested that adolescence is a period of equalisation in health [6], the present study has 
found social inequalities among some indicators of health during this period of life. 
 
For PHS the expected gradient was found, such that less privileged family 
socioeconomic position was associated with a lower probability of having a very good 
PHS in boys. Among girls, however, this association disappeared after controlling for 
confounding factors such as age, family structure and chronic condition. This finding 
fits with a study carried out by Starfield et al. where adolescents of the highest 
socioeconomic position were more likely to be in the best health profiles (according to 
satisfaction, discomfort, risks, and resilience).[29] It is important to mention, though, 
that most studies that have analysed social inequalities in perceived health among 
adolescent population have used the poor PHS as an indicator. However, in the current 
study, very good PHS was used, as we believe that indicators of good health are 
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necessary in the study of social inequalities among young people, due to their low 
morbidity. Nevertheless, while some studies found associations between PHS and 
socioeconomic position among adolescents (teenagers from low socioeconomic 
position were more likely to present poor PHS), other studies have found no association.  
Furthermore, we found that boys were more likely to report very good PHS than girls, 
which is consistent with the findings of the Health Behaviour in School-aged Children 
(HBSC) study [26] carried out in Europe and also with those Goodman et al. in the US. 
[30] These results could be explained by another study which has suggested that girls 
are more likely to self-report general ill health and physical symptoms as well as 
psychological distress. [31] Another study, carried out by Sweeting et al., found that sex 
differences in self image, contributed to excess in both psychosomatic symptoms and 
depressive mood in girls. [32] 
 
Overweight and obesity were also associated with less privileged socioeconomic 
position in girls, with levels two or three times higher than in the most privileged 
socioeconomic group. This finding is consistent with other studies carried out in Spain 
[33] and also in the US [34]. Previous studies have found a strongest association 
between socioeconomic indicators and obesity among girls than boys [35, 36 ,16]. In 
our study there were marked and statistically significant gradients in girls, all indicators 
of less privileged socioeconomic being associated with a higher probability of 
presenting overweight or obesity. One review suggests there are gender differences in 
both exposure and vulnerability to obesogenic environments, which could explain 
differences between males and females found in the present study [37]. De Spiegelaere 
et al [36] suggested that this different relationship in boys and girls could be due to the 
most precocious pubertal development in girls. Moreover, some studies have found that 
low socioeconomic position is associated with less physical activity, less access to 
healthy foods, and sedentary behaviour. [38] and this could have a different impact by 
gender. 

 
It is possible that differences between results found in different social inequalities 
studies among adolescents, could be explained by the indicator of socioeconomic 
position or health used in each study. In a study carried out in 7 European countries, 
while educational level of parents explained inequalities in health related quality of life 
among children, FAS was the socioeconomic indicator which best explained 
inequalities in health related quality of life indicators in the adolescent population. [39] 
A recent study carried out in the city of Barcelona, did not find any differences in 
satisfaction with health or welfare according to social class or educational level of 
parents, but differences in resilience (which covers family involvement, social problem-
solving, physical activity and home safety and health) were found in both 
socioeconomic indicators.[40] 

 
Due to the lack of consensus on which socioeconomic indicators should be used in the 
study of social inequalities in health among adolescents, both parental occupational 
status and educational level were used in the present study. Despite this fact, several 
studies have suggested that adolescents are able to provide valid information about their 
parents’ socioeconomic position. [41] Pueyo et al, found that paternal occupation 
followed by maternal educational level were the most valid indicators of socioeconomic 
position in the adolescent population, although there was a significant problem with the 
number of non responses. [40] Consequently, it is possible that some of the social class 
categories were over or under represented. To solve the problem of a possible selection 
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bias, this study used the family’s social class and the FAS, the latter having been 
developed to apply in children and adolescents by Currie et al, as a complementary 
socioeconomic indicator. Currie et al found that while 98% of 11-15 year olds were able 
to answer on car ownership, whether or not they shared a bedroom, and telephones in 
the home, only 78% could provide codeable data for father’s social class [42], which 
was similar to the results found in the present study. Furthermore, the FAS has been 
validated in many European countries, included Spain, and also used as a predictor of 
socioeconomic position in previous studies of young people’s health. [26] 
 
Strengths and limitations 
First, in almost all schools the response ratio was above 80%, so we did not expect to 
have a selection bias in the final sample of this study due to non-response. However, in 
two schools, which population was from the medium and low socioeconomic level, the 
response ratio was approximately 50%. Therefore, the percentage of individuals in the 
lower socioeconomic level would be higher, and as a result the association found would 
be underestimated. 
 
The main strength of the present study is that it specifically focussed on adolescence 
and explored different measurements of socioeconomic status. The fact of finding social 
inequalities in health, even in this stage of life, highlights the need for interventions 
aimed to diminish them in every period of life.  
 
This study suffers some limitations that should be mentioned. First, in this study self-
reported weight and height were used to determine overweight and obesity, and as is 
already known, there is a problem with the validity and reliability of this data among 
adolescents (boys over report their height, girls under report their weight, with the 
consequent result in underestimation of overweight and obesity [43]). This probably 
happened in our study but this would not affect the study of social inequalities, except if 
underreporting were differential depending on parents’ social class, something that to 
our knowledge has not been studied in Spain. 
 
Second, the lack of information about subjects’ physical activity, dietary habits and 
nationality was a limitation in this study. Previous studies have shown that physical 
activity, dietary habits and ethnicity were associated with the prevalence of overweight 
and obesity, and also other health indicators, among adolescents. [44, 45] However, 
some studies have suggested that physical activity and dietary habits in young people 
are associated with parent’s social class and family structure, both variables having been 
used in this study. [46] Moreover, due to the significant increase of immigration in 
Europe in recent years and its impact on adolescents health [47], information of 
nationality should be elicited in future studies of social inequalities in health among 
young people. 

 
Third, the use of cross-sectional data did not allow us to evaluate causal inference of 
socioeconomic factors on adolescents’ health, nor the temporal relation between 
exposure and outcome. Probably reported adolescents’ PHS was established as a 
consequence of earlier parents’ occupation. Furthermore, longitudinal studies have 
shown that social inequalities in health among adolescents have long-term effects, 
impacting on health in adulthood. Children and adolescents who grow up in 
unfavourable socioeconomic circumstances are more likely to present unhealthy 
behaviour, higher morbidity and mortality. [48, 49]  
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Finally, the sample size calculated to estimate the pain prevalence (based in a 15%) has 
more variance and is more efficient to estimate overweight or obesity prevalence (10% 
approximately). Instead, this sample size could be insufficient to estimate very good 
PHS prevalence (55% approximately), so power could be not enough to find significant 
differences. 
 
Conclusions and recommendations 
This study has shown that there are social inequalities among adolescents, whereby 
those from less privileged socioeconomic position have a higher probability of 
presenting worse health indicators and a lower probability of reporting very good PHS. 
Therefore, future studies and surveillance of social inequalities in health among the 
adolescent population are needed, as the decrease of inequalities among this collective 
would improve their health related quality of life and probably reduce future public 
health costs due to its’ association with social and health problems in adulthood.[8, 9, 
50] Moreover, gender differences in the impact of socioeconomic variables in health 
need to be considered in epidemiological and intervention studies. Finally, our findings 
stress the importance of including the adolescent population in the policy agenda of 
health inequalities and of increasing efforts to reduce social inequalities in health in 
every period of human lives.  

 
What is already known on this subject 

• Adolescence has a vital importance in the adoption of healthy or risky life styles, 
which probably determine individuals’ health in adult life. 

• Some studies have suggested weak or no association between socioeconomic status 
and health of young people, whereas others have found a strong association. 

 
What this study adds 

• There are social inequalities in perceived health status and overweight or obesity 
among adolescents. 

• Social inequalities in health are distributed differently among boys and girls. 
• The adolescent population should be included in all policies and interventions aimed 

to reduce social inequalities in health.   
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