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Abstract 

In this cross-sectional study, which used Partial Least Squares Path Modeling, we investigated 

whether internalizing and externalizing problems, measured by parental ratings in the Child 

Behavioral Checklist,  in 253 (146 girls) typically developing early adolescents (9-15 year-olds) 

were more associated with socioeconomic status (SES) or SES risks and if these effects were 

mediated by either pubertal status (corrected for age) or pubertal timing (pubertal status relative 

to same age peers), developmental factors known to relate to both SES and mental health. Both 

SES and risk measures were assessed using latent factors. The SES factor formed by the 

measures of parents' average level of education, purchasing power (ABEP), social status 

(Hollingshead) and occupational prestige (Salata); and the SES risk factor formed by measures 

of parents' average level of education, income below the poverty line and use of government 

aid (Bolsa Família and / or Unified Health System). The only effect that reached a medium 

effect size was that internalizing symptoms in girls were positively related to pubertal status. 

Thus, pubertal advancement seems to be an important driver of increases in internalizing 

problems in girls. 
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Resumo 

Neste estudo transversal, que usou Partial Least Squares Path Modeling, investigamos se os 

problemas de internalização e externalização, medidos pelas avaliações dos pais no Child 

Behavioral Checklist, em 253 (146 meninas) com desenvolvimento típico de adolescentes 

jovens (9-15 anos) estavam mais associados com o nível socioeconômico (NSE) ou riscos 

socioeconômicos e se esses efeitos eram mediados pelo status puberal (corrigido para a idade) 

ou tempo da puberdade (status puberal em relação aos pares da mesma idade), fatores de 

desenvolvimento conhecidos por se relacionarem com ambos os SES e saúde mental. Tanto o 

SES quanto o risco socioeconômico foram avaliados por meio de fatores latentes. O fator NSE 

formado pelas medidas de escolaridade média dos pais, poder de compra (ABEP), status social 

(Hollingshead) e prestígio ocupacional (Salata); e o fator de risco SES formado por medidas de 

escolaridade média dos pais, renda abaixo da linha da pobreza e uso de ajuda do governo (Bolsa 

Família e / ou Sistema Único de Saúde). O único efeito que atingiu um tamanho de efeito médio 

foi que os sintomas de internalização em meninas foram relacionados positivamente ao estado 

puberal. Assim, o avanço puberal parece ser um importante impulsionador de aumentos nos 

problemas de internalização em meninas. 
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1 INTRODUCTION 

 

1.1 Introduction to the dissertation 

The project that preceded this dissertation aimed to investigate internalizing and 

externalizing symptoms in young adolescents and their relationship with socioeconomic and 

puberal measures. The rationale was that adolescence is a period of great biopsychosocial 

changes that make adolescents vulnerable to the development of behavioural and emotional 

problems that can lead to several negative consequences, such as decreased self-esteem, self-

efficacy, academic performance, occupational level, increased likelihood of suicide attempts, 

involvement with delinquency and affect the physical and mental health of young people and 

endure into adulthood and senescence (Kosterman et al., 2009). 

One aspect that is commonly associated with an increased likelihood of developing 

internalizing and externalizing symptoms in adolescents is their family’s socioeconomic status 

(SES). Studies indicate that this is a linear or a "U" relationship (see Korous, Causadias, 

Bradley, & Luthar, 2018; Reis, 2013); in other words, either SES is negatively related with 

mental health problems or that both low-income and high-income young people are more likely 

to develop these behavioral and emotional symptoms. Note, however, that although there are 

many studies investigating these relationships, there is also great variability in the instruments 

used to measure socioeconomic status, such as level of parental education, income, purchasing 

power, and occupation prestige. In addition, another method used in the literature to assess 

socioeconomic effects is through sociodemographic risks or adversities, such as nutritional 

deficiencies and difficulties in accessing health services which are not transitory, and 

accumulate from before birth, potentially affecting both physical and mental health of children 

and adolescents (Adler & Newman, 2002; Farah, 2017; Loukas & Prelow, 2004). However, 

there is as yet no consensus on the best way to evaluate SES (Farah, 2017). Thus, one of the 
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objectives of the present study was to evaluate the formation of two latent factors: one of the 

socioeconomic variables commonly used in the literature, and the other with sociodemographic 

risk variables. 

Another aspect that is known to impact the development of these internalizing and 

externalizing symptoms in young adolescents, and which is not commonly considered, is 

pubertal development, which involves changes in the functioning of the adrenals and the 

hypothalamic-pituitary-gonadal axis, responsible for the secretion of hormones that not only 

develop secondary sexual characteristics (Dorn, Dahl, Woodward & Biro, 2006; Kane & Ismail, 

2016), but also affect their mood and emotions (Mendle, 2014). In addition to the natural course 

of puberty, studies indicate that late or early entry into puberty (timing) (Hamlat, Snyder, Young 

& Hankin, 2018), compared to peers of the same age, can also impact on the increased chance 

of developing internalizing and externalizing symptoms (Arim & Shapka, 2008; Carter, 

Caldwell, Matusko, Antonucci & Jackson, 2011; Crockett, Carlo, Wolff & Hope, 2013). It is 

important to note that although pubertal status and pubertal timing are different contructs, many 

studies still confuse these terms; furthermore, both are influenced by socioeconomic factors 

(e.g., Gur et al., 2019; Sun et al., 2017; Tremblay & Larivière, 2020). Thus, we sought to relate 

SES and SES risks, pubertal status (controlled for age) and pubertal timing and 

internalizing/externalizing symptoms using Structural Equation Modeling (SEM) with 1000 

bootstraps. These analyses were conducted separately by sex because boys and girls differ both 

in terms of pubertal trajectory (Dorn et al., 2006) as in these mental health problems 

(Merikangas et al., 2010).  

Find below a detailed literature review that enables the comprehension of the objective 

of the present study. The first section discusses adolescence and internalizing and externalizing 

problems. Next, we present a review about different methods of measuring SES and their 

association with internalizing and externalizing symptoms. The last sections of the Introduction 
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describe the influence of puberty in the variables of interest, followed by a detailed description 

of the methodological approach to the present study. 

 

1.2 Adolescence and Mental Health 

Adolescence is a period of human development that involves biological, social, 

emotional, and cognitive maturations (Dorn et al., 2006; Kane & Ismail, 2016; Sisk & Foster, 

2004). In this phase of life, changes occur in the physical characteristics of the body (puberty), 

relationships (romantic, with friends and parents) (Rew, Johnson & Young, 2014), and there 

is an increase in social demands (Crone & Dahl., 2012). All these changes during the transition 

between childhood and adulthood make adolescents vulnerable to the development of 

behavioural problems (Ge, Brody, Conger & Simons 2006; Jacobs, Reinecke, Gollan & Kane, 

2008), including worsening of mental health. Indeed, there is a wide range of studies pointing 

to the high prevalence of emotional and behavioral problems in adolescents (Merikangas, et 

al., 2010; Philipp et al., 2018). To illustrate this, according to the World Health Organization 

(WHO), one sixth of the world population is aged between 10 and 19 years, 10 to 20% of 

whom suffer from mental disorders. In Brazil, the Cardiovascular Risk Study in Adolescents 

(ERICA) evaluated 74.589 adolescents aged 12 to 17 years and identified a prevalence of 30% 

(95%IC 29.2-30.8) of symptoms of mental disorders (Lopes et al., 2016). Others studies also 

indicate a higher prevalence of mental disorders symptoms in young Brazilians compared to 

North Americans (Rocha et al., 2012; Achenbach & Rescorla, 2007). These disorders are 

commonly grouped into emotional/internalizing problems and behavioural/externalizing 

problems (Hannigan, Walaker, Waszczuk, McAdams & Eley, 2016).  
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1.2.1 Adolescence and Internalizing and Externalizing Problems 

Internalizing problems include anxiety, depression, and somatic symptoms (Achenbach 

& Rescorla, 2007) which are associated with lower levels of self-esteem, self-efficacy, 

academic performance, and higher occurrences of suicidal thoughts and attempts (see Symeou 

& Georgius, 2017). When these symptoms are present during adolescence, there is an 

increased risk of depression in later life (see Kosterman et al., 2009). Externalizing problems, 

on the other hand, refer to difficulties associated with attention/hyperactivity (Hannigan et al., 

2016), conduct problems, aggressiveness, and antisocial behaviours (Achenbach & Rescorla, 

2007). When these symptoms occur in adolescence, they are associated with juvenile 

delinquency, decreased academic and occupational levels (see Symeou & Georgius, 2017) 

and a higher prevalence of depression in adulthood (see Kosterman et al., 2009). The gold-

standard for screening these behaviour problems in children and adolescents (Janssen, Huang 

& Duncan, 2016) is the Child Behavioral Check List (CBCL; Achenbach & Rescorla, 2001). 

The prevalence of internalizing and externalizing problems varies according to sex, 

genetic, environmental, and sociocultural factors (Hannigan et al. 2016). The ERICA study 

(Lopes et al., 2016) found higher prevalence of symptoms of mental disorders in girls (38.4%; 

95%IC 37.1-39.7) when compared to boys (21.6%; 95%IC 20.5-22.8). Merikangas et al. 

(2010) point out that behavioural/externalizing problems are more common in boys while 

emotional/internalizing problems, such as mood and anxiety disorders, are more common in 

girls (see also Olivia, Parra & Reina, 2014; Oldhinkel, Verhulst & Ormel, 2011). This in part 

has to do with the perception of adults about the behaviours of young people, which reflect 

cultural beliefs related to sex/gender. Some societies are often more tolerant of bad behaviour 

and aggression among boys and shyness and dependency among girls (Korous et al., 2018). 

Socioeconomic (SES) factors and physiological changes due to puberty can also be to blame 

for the high incidence of behavioral problems in early adolescents, as described below. In fact, 
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although these sex differences begin in childhood and continue to be experienced in 

adolescence, when social expectancies and pubertal factors are at play, they continue in 

adulthood (Narusyte, Ropponen, Alexanderson & Svedberg, 2017; see Reef, 

Diamantopoulou, van Meurs, Verhulst & van der Ende, 2010), possibly due to a combination 

of sociocultural, but also biological differences among men and women which become more 

evident during puberty. We will now discuss the associations of behavioral problems with 

SES, followed by those related to pubertal development.  

 

1.3 SES Influences on Externalizing and Internalizing Symptoms 

SES corresponds to a complex set of social and economic factors that provide access to 

material and non-material resources, such as education and occupational prestige (see Farah, 

2017), which have been found to be associated with an increased risk of developing 

internalizing and externalizing problems. 

Being of a low SES affects the brain and behavioural development due to chronic stress, 

worse schooling and/or low cognitive stimulation, malnutrition, greater exposure to toxic 

substances, among other elements (Müller, Baker & Yeung, 2013). The harmful effects of 

these factors are observed from early childhood and generate problems in adulthood and 

senescence, such as worsening physical and mental health (see Cohen, Janicki‐Deverts, Chen 

& Matthews, 2010; Currie & Stabile, 2003; Cutler, Lleras-Muney & Vogl, 2008; Danese & 

McEwan, 2012; Pollitt et al., 2008, Reiss, 2013; Sareen, Afifi, McMillan & Asmundson, 2011; 

Smith, 2007), particularly internalizing and externalizing problems (Evans, 2017), including 

symptoms of depression (Wight, Botticello & Aneshensel, 2006), anxiety (Putwain, 2008; 

Yoshikawa, Aber & Beardslee, 2012) and stress (Baum, Garofalo & Yali, 1999; Lantz, House, 

Mero & Williams, 2005), in addition to reduced levels of self-control and psychosocial 
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competence (Brody et al., 2013a), lower schooling and higher mortality and criminal behavior 

(see Thorbecke & Charumilind, 2002). 

When studying adolescents, SES measures are assessed considering the context of the 

family structure, that is, SES is established based on information from parents/guardians 

(Wight et al., 2006), but there is no consensus on the best way to do so (Farah, 2017). 

Traditionally, parental SES is measured in one or a combination of several ways, including 

family income, accumulated assets, educational level or type of occupation of guardians, 

factors that, despite correlating among each other, have different influences on access to 

material and non-material resources (see Adler & Newman, 2002; Shavers, 2007) and can 

differently impact adolescents in terms of mental health (Baker, 2014; Bradley & Corwyn, 

2002; Farah, 2017; Johnson, Riis & Noble, 2016; Pervill et al., 2020).  

 

1.3.1 Income and Internalizing and Externalizing Problems 

Family income, which refers to the economic resources acquired withing certain periods 

(Shavers, 2007), is often used as a measure of SES. Determining the current earnings of 

guardians is not a good measure of SES, however, as these values are volatile (Duncan & 

Magnuson, 2012). The salary of an unemployed person, for example, can be zero and he/she 

may still be of high SES. Both with a high income and with a substantial accumulation of 

goods, families can provide adequate nutrition, leisure options, housing in neighborhoods with 

a better geographical location, which provide better basic sanitation, access to safe and well-

preserved streets, less pollution air and water, less noise around, less violence (Adler et al., 

2007), higher quality schooling and the possibility of access to good health services (Adler et 

al., 2002; Baker, 2014). Still, it is noteworthy that although there is much evidence about the 

influence of guardians’ income on internalizing and externalizing problems in youngsters, 

there are controversies about such findings. Votruba-Drzal (2006) and Lansford et al (2018) 
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found that low family income predicts more internalizing and externalizing problems in 

childhood, while Dearing, McCartney and Taylor (2006) found this association with 

externalizing, but not with internalizing symptoms. Par contra, some studies show the opposite 

effect, that is, that being of higher SES leads to more internalizing symptoms (see Korous et 

al., 2018 for reasons for these effects).  

 

1.3.2 Schooling and Internalizing and Externalizing Problems 

Reiss (2013) claims that not only low family income but also parental education are 

strong predictors of mental health among children and adolescents, the first being associated 

with the onset of health problems, while the latter displays an effect on its severity 

(McLaughlin et al., 2011). Parental schooling, however, is probably the most used SES proxy 

in the literature (Farah, 2017) and reflects the knowledge acquired, a requirement for 

occupying more prestigious positions (Hollingshead, 1975) or greater social status, which will 

be discussed below. Guardians with higher schooling can benefit chid development through 

various mechanisms such as better vocabulary (Sohr-Preston, et al., 2012), school 

performance and intellectual level (Bradley et al., 2002). Notwithstanding, there are 

conflicting data on these effects as well. Some studies found a negative association of parental 

education only with externalizing problems (Bøe, Øverland, Lundervold & Hysing, 2012), 

while others showed no relationships of internalizing and externalizing symptoms with parent 

education in children and adolescents (Lansford et al., 2018).   

 

1.3.3 Occupation and Internalizing and Externalizing Problems 

Parents’/guardians’ occupation or profession is also associated with these problematic 

behaviors, although they have been explored much less than the other SES indicators (Korous 

et al., 2018). Occupation indicates skills and power that the individual has when performing 
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their duties in society (Hollingshead, 1975). Although to some extent this is related to income 

or the ability to accumulate assets, occupation can influence social relationships in a different 

way (Baker, 2014). Professionals of low social status are more vulnerable to clinical and 

mental health problems and physical risks due to factors such as poor control and occupational 

injuries (Adler & Newman, 2002). In contrast, high-prestige jobs can improve self-esteem, 

job satisfaction, health, and provide more positive social interactions with others compared to 

low-prestige occupations (see Fujishiro & Gong, 2010). In a recent study, Besser, Döhnert 

and Stadelmann (2019) found that occupational status represents a more important factor than 

other SES measures, such as salary and education, in internalizing and externalizing problems 

in adolescents. In fact, overall, previous studies associating parents' occupation with 

internalizing and externalizing problems in their offspring are limited and contradictory 

(Korous et al., 2018). 

 

1.3.3.1 Brazilian Social Status Scale 

In Brazil, Salata (2016) adapted the scale proposed by Chan and Goldthorpe (2004), 

which classifies occupations in 36 categories in a status hierarchy according to social 

distances, based on the Brazilian Classification of Occupations (CBO). The main idea of the 

scale is that the members of society have a notion of social hierarchy, knowing their place and 

the place that third parties occupy, tending to interact with people they consider close in terms 

of this status, while avoiding establishing links with those they consider distant. In other 

words, people of higher status would tend to relate to people of high status, restricting contact 

with individuals of less prestige, while individuals of lower status, would tend to relate to 

people of low social status, limiting their access to high social prestige groups (Salata, 2016). 

This hierarchy, then, concerns the distribution of prestige attributed to social characteristics, 

and which is expressed through different lifestyles and relationships of superiority, equality 
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and inferiority. Therefore, to develop the scale, a crossing was made between the occupations 

of individuals and the occupations of their closest friends or spouses, resulting in similarities 

and differences between occupational categories that can be interpreted as a status hierarchy. 

More descriptions about the scale can be found in Methods section.  

 

1.3.4 Overall SES and Internalizing and Externalizing Problems 

The abovementioned conflicting findings among studies regarding the role of SES on 

mental health may be due to the wide variability in what aspects of SES are considered and 

how to measure them. Some studies aim to avoid this by using general or “overall SES” (see 

Korous et al., 2018), measures that combine income, education, prestige and such like or 

analysing various of these factors separately. Thus, to best represents access to opportunities 

(see Bradley & Corwyn, 2002), it is customary to use a composite, general SES score such as 

the social status index, proposed by Hollingshead (Hollingshead, 1975). This index is 

estimated by considering guardian’s educational attainment and occupational prestige (mean 

values are considered if guardians are married and are employed; in monoparental families or 

when only one of the parents work out of the home, then only these values are determined). 

Another type of similar metric favour establishing purchasing power (Baker, 2014) by 

measuring assets accumulated over a lifetime, together with other indicators, such as parental 

schooling and characteristics of the home (e.g., access to piped water and paved street; for an 

example of scale see the ABEP scale: Brasil, 2019). Still, even with these overall metrics, SES 

effects on internalizing and externalizing symptoms seem to be very small or insignificant 

(second-order meta-analysis: Korous et al., 2018; meta-analysis: Peverill et al., 2020).  
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1.3.5 General remarks about SES and its relations to Internalizing and Externalizing 

Problems 

Overall, it seems that the association of classic SES effects on mental health are 

contradictory, even when meta-analysis are considered. For instance, whereas the second 

order meta-analysis of Korous et al. (2018) showed small effect sizes for internalizing 

symptoms in relation to overall SES and parental education, with no significant associations 

with externalizing symptoms, the meta-analysis of Peverill et al. (2021) aimed to show the 

effects on separate SES indicators (family income, Hollingshead index, subjective SES, 

parental education, poverty status, and receipt of public assistance) and showed significant 

effects that were higher for externalizing than internalizing symptoms, although in both cases 

all effects were of small magnitude. Peverill et al. (2020) also claim that the relation between 

SES and pediatric psychopathology varies among different populations and suggest that 

research is needed to understand the mechanisms of SES-related psychopathology to identify 

targets for intervention. Hence, finer ways of determining SES effects on these behaviours are 

needed and possible mediators must be explored to understand the mechanisms involved to 

allow the development of interventions. Here, we aimed at addressing both these issues by 

using structural equation modelling to determine SES effects and controlling for pubertal 

factors.  

 

1.3.5 SES Risk and Internalizing and Externalizing Problems 

Regarding SES metrics, one alternative possibility is to consider that low SES is 

associated with other factors called sociodemographic risks or adversities, which are aspects 

that are somewhat correlated with SES but that differently determine exposure to hazards and 

low resources that affect health (Adler et al., 2007). Examples are the higher prevalence of 

single parents in low SES families, higher rates of maternal depression and interpersonal 
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abuse, exposure to environmental toxins, nutritional deficiencies (Farah, 2017), greater noise 

and residential capacity, worse quality of housing, worse access to health and greater 

consumption of alcoholic beverages (Adler & Newman, 2002). These risks in parents can 

exert effects on their children from before birth and the impact of living in a negative 

environment is not transitory, but cumulative, possibly affecting physical and mental health 

until old age (Adler et al., 2007; Appleyard, Egeland, Dulmen & Alan Sroufe, 2005; Loukas 

& Prelow, 2004). 

The cumulative risk model (Wallander et al., 2019) assumes that an individual's 

developmental outcome is not caused by a single risk factor, but to a synergy of several 

interrelated elements (Evans, Li & Whipple, 2013). In this case, the number of risk factors is 

examined instead of the intensity or exposure of a single risk. In these cases, the risk factors 

are determined by dichotomization (presence or absence of the risk), then added together, 

forming an index of the accumulation of risks experienced by an individual. Evans (2003) 

used this approach to assess the impact of SES risks factors on health and concluded that this 

accumulation is associated with high cardiovascular, neuroendocrine, and high allostatic load 

(chronic stress) parameters, as well as greater psychological distress, lower self-esteem and 

greater problems of self-regulatory behaviour in children. It therefore seems clear that 

considering various SES risk indicators at a time form a better representation than individual 

markers (White, 1982; Farah, 2017). Examples are indexes of SES risk proposed by Brody 

and colleagues, with slightly different SES risk indexes (Brody et al., 2013a; Brody et al., 

2013b; Brody et al., 2014a; Barton et al., 2018; Beach et al., 2014; Beach, Doan, Dich, Fuller-

Rowell & Evans, 2019; Dogan, Brody & Philibert, 2014; Beach et al., 2016; Brody, Chen & 

Beach, 2013; Brody et al., 2014b; Kiff et al., 2018; Kim & Brody, 2005; Miller, Brody, Yu & 

Chen, 2014; Miller, Yu, Chen & Brody, 2015; Wallander et al., 2019).  See Table 1 for more 

details about the SES risk indexes. 
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Table 1. List of research (by author) and use of socioeconomic risk indicators. 
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One of these risk scales (used first by Brody et al., 2013b; see Table 1 for other studies), 

includes markers of 6 risk factors: being from a monoparental family, being from a family that 

receives public assistance, having unemployed guardians, guardians who did not finish high 

school, who do not consider that they earn enough to pay their bills and whose income is lower 

than the poverty line. These authors showed that the presence of a higher number of these SES 

risks in early adolescence were associated with more depression and externalizing problems 

later in life (Brody et al., 2013b). 

Kim and Brody (2015), in addition to using these 6 risk indicators, also added the 

mother's age when having the first child (lower or higher than 18 years). Other studies also 

use more risk indicators such as low father social class, private landlord owned house, poor 

household amenities, overcrowding, poorly repaired house, unclean child, poorly cleaned 

house, poor state of child’s clothes and shoes, maltreatment, low parental concern for their 

child’s education, parental psychiatric history, mother or father affectionless control, parent 

death, and maternal separation (Caleyachetty et al., 2017), maternal depression, smoking 

mother (Wallander et al., 2019), several changes of place of residence (Moran et al., 2017), 

family turmoil, exposure to violence, residential noise level (Doan, Dich, Fuller-Rowell & 

Evans, 2019).  

Because SES metrics and those that assess SES risks differ somewhat among studies in 

this area of investigation, one of our aims was to explore the associations of internalizing and 

externalizing symptoms in early adolescents with an analytical approach that enables the 

representation of the common variance among various SES metrics (composite-formative 

latent models of SES and SES risks). The importance of doing do is explored in the section 

below the next, which explains how pubertal development can be associated with the 

association of SES/SES risks and behavioural symptoms. 
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Apart from the issue relating to the innovative statistical approach to deal with SES and 

SES risks, our other objective was to determine if SES and SES risk latent factors exerted 

effects on internalizing and externalizing symptoms mediated by pubertal development, which 

is affected by SES factors (e.g., Gur et al., 2019; Sun et al., 2017; Tremblay & Larivière, 2020) 

and can influence internalizing and externalizing symptoms (e.g., Ge et al., 2006; Mendle, 

2014; Sisk & Zehl, 2005; Van Wingen et al., 2011) in adolescence.  

 

1.4 Pubertal Influences on Externalizing and Internalizing Symptoms 

1.4.1. Pubertal status 

Puberty refers to changes in the functioning of the adrenals and the hypothalamic-

pituitary-gonadal axis which are responsible, respectively, for the change in the pattern of 

secretion of hormones such as dehydroepiandrosterone (DHEA) and testosterone, estrogen 

and progesterone, which together result in the development of secondary sexual 

characteristics of each gender and prepare individuals for reproduction (Dorn et al., 2006; 

Kane & Ismail 2016; Muszkat, Miranda & Muszkat, 2015). Pubertal onset and trajectory 

(tempo) vary widely between individuals, sexes, and people of different ethnic origins 

(Christakou, 2014; Crone & Dahl, 2012; Euling et al., 2008; Mendle, Harden, Brooks-Gunn 

& Graber, 2010; Susman, 2010). Thus, adolescents’ age of is not a good indicator of their 

pubertal status (Dorn et al., 2006), which is positively related with an increase in internalizing 

and externalizing symptoms, such as anxiety, depression, disruptive and risky behaviours (Ge 

et al., 2006), possibly due to the increase in exposure to sex hormones that alter mood and 

emotions (Mendle, 2014; Sisk & Zehl, 2005; Van Wingen et al., 2011). Some studies indicate 

that menarche affect all components of quality of life, such as mood, self-esteem and social 

relationships in that post-menarche females have lower scores of psychological well-being, 
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mood, self-perception and less acceptance in social environments compared to adolescents 

who do not yet menstruate (Mastorci et al., 2020). 

 

1.4.2. Pubertal status relative to same age peers (pubertal timing) 

Several studies, however, indicate that it is not pubertal status itself that is associated 

with psychopathologies. Rather, these effects may be associated with entering puberty before, 

or being at a different developmental stage of puberty, compared to age matched peers (see 

Hamlat et al., 2018). We will call this “pubertal timing”, known to affect externalizing problems 

(Arim & Shapka, 2008; Carter et al., 2011), such as aggressiveness (Chen & Raine, 2018) and 

conduct problems (Susman et al., 2007), as well as internalizing symptoms (Crockett et al., 

2013), such as depression (Hamlat, Stange, Abramson & Alloy, 2014) and anxiety (Blumenthal 

et al., 2011). Earlier puberty is also related to lower self-esteem and being subjective to 

bullying, for instance (Gatti, Ionio, Traficante & Confalonieri, 2014), and psychological 

distress linked to the risks of consorting with older, more mature adolescents, who may be 

involved with behaviours that are difficult to deal with by younger individuals (Tremblay & 

Larivière, 2020). 

 

1.5 Puberty and SES 

In this scenario it is important to consider that SES alters pubertal onset (Bourguignon 

& Parent, 2010; Gur et al., 2019; Tremblay & Larivière, 2020). For example, Sun et al. (2017) 

found a four-fold increase in earlier puberty in boys and a two-fold increase in girls who were 

from disadvantaged households. The mechanism for these effects is unknown, but many 

suggest that this may relate to higher chronic stress in lower SES individuals (Tremblay & 

Larivière, 2020). Note, however, that the evidence on the influence of SES on pubertal 

development is controversial. A recent meta-analysis evaluating the difference in influence 
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between environmental factors, such as exposure to violence, and exposure to deprivation, 

such as low SES at puberty, found that an accelerated pubertal timing is related to exposure 

to violence, but not with low SES (Colich, Rosen, Williams & McLaughlin, 2020). Despite 

these different findings, it is possible that SES/SES risks affect internalizing and externalizing 

symptoms by altering pubertal development, which was we aimed to explored here.  

 

1.6 Analytic Proposal of this Study 

Here we propose to study the effects of SES and SES risks on internalizing and 

externalizing symptoms mediated by pubertal status/timing by using Structural Equation 

Modeling. In these models latent SES and SES risks factors were built as composite-reflective 

latent factors (see details in the next paragraph) formed by many indicators based on the 

literature, instead of using single indicators as most studies in the field. The outcomes were, 

in separate models, internalizing and externalizing symptoms obtained from the CBCL (2015) 

adapted for local use (Bordin et al, 2013), filled in by the guardians of typically developing 

early adolescents. The mediating variable was self-ratings on the local version (Pompeia et 

al., 2019) of the Pubertal Development Scale (Carskadon, Vieira & Acebo, 1993), which 

measures both gonadal and adrenal-induced pubertal maturation. Models were also sex-

specific because the reasons why we chose latent variables for SES and SES risk are the 

following. Establishing the effects of SES/SES risks by using many different variables 

associated with this construct can enhance, but also inflate the chance of detecting health 

problems. This can increase type I statistical errors (false positives) and also multiply the 

chance of detection of problems by being associated to ill mental health through different 

mechanisms, in which case causal relations cannot be proposed. Additionally, risk score 

usually involves dichotomizing at risk from not at-risk values for various indicators (e.g., 

belongs or not to a family with earnings below the poverty line). This does not consider, for 



19 

 

 

 

instance, that youths from affluent families will receive the same score as those who are just 

above the poverty line, which can distort findings.  Using continuous variables is therefore 

better than dichotomized ones when it comes to determining the consequences of a summation 

of risks (Appleyard et al., 2005). Furthermore, it should be considered that summing risk 

points or even using various continuous scores at once does not necessarily mean that these 

metrics represent the same underlying construct when it comes to being associated with a 

specific outcome, such as mental health. To do so, latent variables of SES or SES risk should 

be built.  

Latent variables are not directly observed. Rather, they are inferred from observed 

indicators or variables, representing aggregated shared variance of various measures which 

are believed to be analytically superior to the use of a suite of individual indicators. Latent 

variables can either reflect an underlying construct (in which case they are termed reflective 

latent factors) or form a concept that is of interest (in which case they are called formative 

models). Being poor, having low schooling and a low prestige job are factors that, together, 

indicate that an individual can be classified as being of low SES, or they form a trait that is 

artificially constructed, conceived as a combination of indicators that form a composite index 

model that summarizes the effect of several variables that do not tap the same concept, 

although they may share a similar ‘theme’ that is associated with a specific outcome 

(Simonetto, 2011; Bollen, 2011), in the present case, internalizing and externalizing 

symptoms.  

As far as is known, this is the first attempt to group SES/SES risk factors discussed 

above to form latent variables to determine if they are related to the development of 

internalizing and externalizing symptoms in children and adolescents [but see Hagger-

Johnson, Batty, Deary, & von Stumm (2011) who explored this regarding self-rated health] 

and the part of puberty in this association. Thus, the results of the present study can contribute 
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to the literature by disentangling reciprocal interdependency of SES/SES risks, pubertal 

status/timing and externalizing and internalizing symptoms. Due to the lack of clear effects of 

all these factors individually on mental health symptoms, let alone their associations, the study 

was exploratory and we had no a priori hypothesis of how they would interrelate. 
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2 OBJECTIVES 

 

2.1 General Objective 

 To evaluate the relationship between SES (and SES risks) and internalizing and 

externalizing problems in young adolescents in typically developing early adolescents and 

whether this association is mediated by pubertal status or pubertal timing using Structural 

Equation Model. 

 

2.2 Specific Objectives 

 

2.2.1 To determine the feasibility of constructing two latent factors using SES measures 

commonly used in literature: one for SES and other for socioeconomic risk. 

 

2.2.2 To determine the relationships between latent SES and SES risk factors and 

internalizing and externalizing problems mediated by pubertal status (controlled by age) and 

pubertal timing for each sex. 
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3 MATERIALS AND METHODS 

This study is part of an umbrella Thematic Project supported by FAPESP (The São 

Paulo Research Foundation), which aims to evaluate the relation between the pubertal status 

and the development of behavioral self-regulation during adolescence (process FAPESP 

2016/14750-01).  

 

3.1 Participants 

 The convenience sample tested here was comprised of 253 typically developing native 

Portuguese-speaking 9 to 15 years-old (146 girls and 107 boys) including the full range of 

pubertal development stages and different socioeconomic backgrounds. The inclusion criteria 

were (based on guardian reports): being healthy and not using medication daily at the time of 

the study; being of an age that was compatible with the current school grade and not being a 

student with special needs. 

 

3.2 Procedures 

All procedures of the present study were approved by the Ethics Committee of the 

University where it was carried out (CAAE 95308318.3.0000.5505; annex 1). After contacting 

and obtaining authorization from schools, which were either private (one from the south/central 

area of the City and one from the east area) or public (four from the south, one from the north, 

one from the west area and two from the metropolitan region of São Paulo) system schools 

from all areas of the city of São Paulo, Brazil (shown in Figure 1), participants were recruited 

after youngsters and their guardians were shown a four-minute video [different versions for 

youngers (https://www.youtube.com/watch?v=w-5KuX8J6VM&rel=0 or 

https://www.youtube.com/watch?v=1PgntvMkc7w&rel=0) and guardians 

https://www.youtube.com/watch?v=w-5KuX8J6VM&rel=0
https://www.youtube.com/watch?v=1PgntvMkc7w&rel=0
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(https://www.youtube.com/watch?v=WYdhljro_uU&rel=0)] about the study to decide whether 

they wanted to participate.  

 

Figure 1. Map of the city of São Paulo and surrounding urban area in which different regions are indicated by 

different colors. Icons represent the contacted schools (those indicated with “x” in black did not accept to 

participate; the ones that did participate are marked as red icons). From: GoogleMyMaps tool. 

Note: In the map, the purple area corresponds to the west region, the green, to the north, the red, to the east, and 

the blue, to the south/central areas of the City. Some schools from the extended metropolitan area were also 

included. 

 

Only adolescents who meet the eligibility criteria and provided assent (annex 2) and 

whose legal guardians consented (annex 3) were included in the study, according to national 

ethical guidelines. The demographic and SES information were provided by the guardians 

(annex 4), who were sent questionnaires via their children and directly contacted by phone if 

they had any difficulties in filling in the required information. Guardians also filled in the CBCL 

(not included in the annexes because this scale is copyrighted). Participants were tested at their 

own schools in an individual session with the experimenter, during which they filled in the PDS 

scale (annex 6). 
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3.3 Measures 

 

3.3.1 Emotional and Behavioral Measures 

3.3.1.1 Child Behavior Checklist (CBCL) 

 Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001; adapted for local use 

by Bordin et al., 2013): This scale is composed of 113 questions through which guardians 

classify behaviours as present (not true = 0, sometimes true = 1 and very true = 2) e.g., being 

unhappy, sad, or depressed. These questions are grouped into syndromes scales: 

anxious/depressed, withdrawn/depressed, somatic complaints, social problems, thought 

problems, attention problems, rule-breaking behaviour, and aggressive behaviour. The 

grouping of the first tree scales refers to internalizing symptoms and the last two to externalizing 

symptoms, scores that were used for the present study, which presenting international test-retest 

reliability (Cronbach's Alpha of 0.90 for internalizing and 0.94 for externalizing symptoms: 

Achenbach, Dumenci & Rescorla, 2003; Achenbach & Rescorla, 2001; Nakamura, Ebesutani, 

Bernstein & Chorpita, 2008). Another possible classification is in relation to Disorders, 

according to the DSM-IV criteria: Affective, Anxiety, Somatic, Attention, Challenging 

Opponent and Conduct. For possibilities of CBCL scales, scores less than 65 (t-score) are 

classified in the non-clinical category; t-scores of 65 - 70 in the borderline category; and t-

scores greater than 70 in the clinical category. 

 

3.3.2 SES Measures 

 All socioeconomic information was added to a single questionnaire, which was 

answered by guardians. The questionnaire can be found in the annex 4. 
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3.3.2.1 Income and Accumulated Assets 

Scores are determined following guidelines of the Brazilian Association of Market 

Research (see http://www.abep.org/criterio-brasil: ABEP, 2019) using a questionnaire that 

measures family purchasing power by inquiring about the number of items present at 

participants’ homes (i.e., number of cars, motorcycles, bathrooms, refrigerators, freezers, 

computers, DVDs, washing and drying machines, dishwasher, microwave, housemaid who 

works on all days in a week), whether the street where the family lives is paved or not, if the 

house has or does not have piped water and the mean educational attainment of 

parents/guardians (instead of education of the breadwinner of the household, proposed in this 

scale, because many families expressed difficulty determining who was the breadwinner). The 

questionnaire can be found in the annex 5. 

 

3.3.2.2 Guardians’ Educational Level 

Calculated by the average number of years of schooling of parents/guardians. In 

monoparental families, scores corresponded to values of the active guardian. 

 

3.3.2.3 Social Status 

Was obtained using the four-factor index proposed by Hollingshead (1975), the 

Hollingshead Four Factor Index of Social Status. The score includes 4 factors: marital status 

(never married, married, divorced or widowed), whether both spouses participate in the family 

income or not, education (score 1=less than seventh grade, score 2=junior high school, score 

3=partial high school, score 4=high school graduate, score 5=partial college or specialized 

training, score 6=university graduation and score 7=graduate degree) and occupation (score 

9=executives and owners of large companies, score 8=administrators, score 7=small business 

owners, score 6=semi-professionals, score 5=clerical workers, score 4=manual workers, score 
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3=machine operators, score 2=semi-skilled workers and score 1=farm workers). In the present 

study, the occupation was classified independently by three judges to ensure the coherent 

classification and in the rate cases of disagreement, a fourth judge resolved the discrepancies. 

The final score of social status is calculated by adding the multiplications of the occupation 

scale value by 5 and the education scale value by three. Depending on marital status, scores are 

determines considering the following: if the family is composed of single guardian or parents, 

the score is the value corresponding to this adult; if parents are married and both are employed, 

points of both spouses are considered so that the couple's scores are added and divided by two. 

Note that although the index is called the “ Hollingshead Four Factor Index of Social Status”, 

effectively, only two factors (education and occupation) are used to calculate the score. 

 

3.3.2.4 Occupational Prestige 

Originally developed by Chan and Goldthrope (2004) and adapted for use in Brazil by 

Salata (2016), the scale aggregates occupations in 36 categories, respecting the Brazilian 

Classification of Occupations (CBO), using its two-digit versions, and provides a scale of 

hierarchy of occupational status, the top of which is occupied by occupations such as 

professionals in the legal sciences; exact science professionals; biological sciences and health 

professionals; and professionals in the social and human sciences. At the centre of the scale, 

mid-level technical professionals in transport services are included; production and operation 

managers; mid-level technicians in the physical, chemical, engineering, and related sciences; 

lay and mid-level teachers; and clerks. At the bottom of the scale are found occupations such 

as home sellers, kiosks, stalls and street vendors, rural producers, workers in transportation, 

tourism, food, hotel and similar services; rural workers, fishermen, hunters; and workers in 

domestic services in general. Professions located at the top of the scale have the highest social 

status, while those located lowest in the school have the lowest status. Scores were the mean 
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values of guardians’ occupation and ranged from 1 to 36: the lower value, the greater the 

prestige (see annex 7 for more details). In monoparental families, scores corresponded to values 

of the active guardian. The occupation was classified independently by two judges to ensure 

the coherent classification. In the rate cases of disagreement, a third judge resolved the 

discrepancies. 

 

3.3.2.5 SES Risk 

 SES risk was assessed with Brody’s et al. (2013b) scale. It enquires about six risk 

indicators dichotomously scored (no = 0 and yes = 1): a) per capita income of the family below 

the poverty line, according to the World Bank at the time the study began (2018), US$3.20. 

This was estimated from the average of maximum and minimum values of dollar quotation and 

based on income, obtained by scores on the ABEP scale (2019:  https://br.advfn.com/); b) 

mother or similar has not completed high school; c) mother, father or similar are unemployed; 

c) the young person lives in a monoparental household; d) report of the main caregiver that they 

believed the family income is not enough to pay the bills; and e) the family benefits from social 

assistance. In the United States of America this is often determined by the family being eligible 

to Temporal Assistance for Needed Families1 or to free school meals or lunch in the United 

Kingdom2. These programs do not exist in Brazil, so initially we considered using the criteria 

that the family had to receive aid in the form of a social welfare program called “bolsa família”3. 

As many of those who are eligible do not necessarily receive this benefit for a variety of 

reasons4, we also awarded one point to those who reported using the unified public National 

 

1 https://www.benefits.gov/benefit/613 
2 https://www.gov.uk/apply-free-school-meals 
3 https://en.wikipedia.org/wiki/Bolsa_Fam%C3%ADlia 
4 https://brasil.elpais.com/brasil/2020-01-31/governo-bolsonaro-nao-explica-tamanho-real-da-fila-do-bolsa-

familia.html 

https://br.advfn.com/
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Health System, “Sistema Unico de Saúde”5 which, despite being a successful program and free 

for all, is in practice used mainly by those who do not have enough earnings to pay for private 

health care (see private health expenditure in Brazil over time in footnote 5). 

 

3.3.3 Pubertal Measures 

3.3.3.1 Pubertal Development 

 Pubertal Development Scale [PDS: Adapted from Carskadon, Vieira and Acebo (1993) 

for local use by Pompéia et al., 2019]: The scale was answered by participants regarding 

secondary sexual characteristics combining gonadal and adrenal activity: body hair 

development, growth spurt and skin changes for participants of both sexes, voice changes and 

facial hair growth for boys, and breast growth in girls, all measured in 4-point Likert scale 

(ranging from 1 “not yet started” at 4 “seems complete”; and 0 “I don't know”, coded as 

missing). For girls, an extra question asked about the occurrence of menarche (score 1 = no; 4 

= yes). Pubertal Status was determined by the average ratings in all five sex-specific questions 

(ranging from 1 to 4), considering only up to one missing value, in which case scores were 

divided by 4.  

 

3.3.3.2 Pubertal Timing 

 Pubertal timing was determined based on the methodology used by Ge et al. (2006): the 

PDS average score was standardize within each age in years and sex by calculating the z-score. 

Unlike Ge et al. (2006), however, we used continuous z-scores and did not classify participants 

into early, on-time and late developers. 

 

 

5 https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)31243-7/fulltext 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)31243-7/fulltext
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3.4 Ethical Issues 

 The present study involved filling out questionnaires (parents and children/ adolescents) 

which have the potential to cause fatigue and/or embarrassment. Schools and families provided 

informed consent/assent. Participants and schools also received a science partner certificate and 

testees were reimbursed for transport expenses. 

 

3.5 Statistical Analysis 

The analysis was carried out with the R package seminR (Ray et al., 2020). We opted 

for the composite-based Partial Least Squares Path Modeling (PLS-PM) approach, which 

allows building latent (composite) variables from measures (variables or indicators) to 

implement and test a common formative (composite) latent factor model (Sarstedt et al., 2016) 

for SES and SES Risk measures. Our goal was to determine how these latent factors, in separate 

and sex-specific models, would be associated with internalizing and externalizing (outcomes) 

scores of the CBCL in all models, and if pubertal measures [either pubertal status score of the 

PDS or pubertal status relative to same age peers (pubertal “timing”: Ge et al., 2006)] were 

significant mediators of these effects.  

The first step was to establish adequate SES and SES risk latent factors. To this end we 

initially tested SES models with four variables: purchasing power (ABEP), mean guardian years 

of schooling, mean guardian occupation prestige and Hollingshead social status score, chosen 

based on Farah (2017) and Korous et al. (2018). The initial model for SES risk was based on 

Brody et al. (2013b), which proposed the existence 6 risk factors: family composition, poverty, 

guardian unemployment and schooling, financial government aid (receipt of public assistance) 

and beliefs about ability to pay bills.  Differently from us, however, Brody et al. (2013b) 

calculated an index adding points, while we tried to compose a latent variable from these risk 

factors.    
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The latent SES factor was tested with internalizing scores as the outcome, mediated by 

the pubertal status score, age controlled, separately for each sex. The same approach was used 

substituting internalizing for externalizing scores. Other similar models substituted PDS scores 

for pubertal timing estimates. The same models were runs for SES risk instead of SES. In total, 

we therefore tested 16 mediation models.  

The fit of the latent factor models was assessed through Dillon-Goldstein’s rho for 

composite reliability – i.e. how much the indicators are correlated to the latent variable and 

Average Variance Expected (AVE), which quantifies variance captured by the latent variable 

over measurement error (Hair et al. 2014). Dillon Goldstein’s rho value should be greater 0.6 

for exploratory studies, and, in these cases, AVE should be greater than 0.4 (Fornell & Larcker, 

1981). When the initial model for SES and SES Risk, with all their indicators, was found to be 

psychometrically unacceptable, indicators with low factor loadings (<0.04) were progressively 

removed until rho’s value met an acceptance criterion.  

Path significance was determined through 1000 bootstrapping (confidence intervals 

must not include zero to be regarded as significant). To evaluate effect sizes globally for the 

mediation models we used with R2 (which indicated the total variance on the outcome explained 

by the model). We considered f2 for each path as measures of effect sizes (values over 0.35 are 

considered high, and between 0.15 and 0.35, medium: Cohen 2013). As PLS-PM algorithm 

does not support missing values, each model was generated only with the complete cases 

dataset, reducing the total number of participants per model. Due to this and to the fact that we 

conducted many analyses with the same dataset, we will focus on effects (models/paths) with 

at least a medium effect size, although those with small effect sizes will also be described in 

the Results section. Values and models that are not described did not reach adequate fits and/or 

significant effects. 
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4 RESULTS 

4.1 General Sample Description 

 All participants included in this study were declared healthy by their guardians, who 

also reported that they had not been held back at school nor were children/adolescents with 

special needs. Our sample was composed by 146 girls and 107 boys, with mean age of 13.0 

years old (SD=1.76). For descriptive analysis mean, deviation standard, minimum and 

maximum values were determined separately by sex (Table 2). 

 The sample represented participants in various stages of sexual maturation, age groups, 

SES and SES risk levels (Figure 2). In our sample, descriptively speaking, we had a higher 

prevalence of boys in the pubertal stages of PDS one and two, while girls were predominantly 

in stages two and three. Regarding SES classes according to ABEP, in both sexes we had a 

higher prevalence of classes C2, C1 and B2 and socioeconomic risks one to four. For more 

information about descriptive analysis of all variables included in this study, by sex and age 

classification, see annex 8. 
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Table 2. Descriptive data [mean, standard deviation (SD), minimum (Min), maximum (Max)] per variables [age, puberty, 

socioeconomic status, internalizing and externalizing symptoms from the Child Behavioral Checklist - CBCL], by sex. 

 

 
 Females Males 

   Variables N Min Max Mean SD N Min Max Mean SD 

 Participants’ age (years in decimals) 146 9.25 16.08 13.31 1.70 107 9.50 15.75 12.67 1.79 

Puberal 
Pubertal Development Scale (PDS, score) 146 1.00 4.00 2.83 0.67 107 1.00 3.80 2.13 0.63 

Pubertal timing (PDS z-score per age) 146 -2.62 2.02 0.01 0.96 107 -7.17 2.82 -0.04 1.19 

Socioeconomic 
status (SES) 

Mean guardians’ schooling (years)  146 3.00 19.00 10.76 3.04 107 4.00 18.50 11.23 2.99 

Family purchasing power (ABEP score) 146 12.00 59.00 29.32 8.51 107 15.00 58.00 29.47 9.50 

Family social status (Hollingshead score) 146 8.00 66.00 33.74 13.33 107 9.50 66.00 36.19 13.63 

Guardians’ job prestige (Salata score) 146 2.00 36.00 20.50 8.76 107 1.00 36.00 17.96 9.34 

SES risk (score) 141 0.00 6.00 2.36 1.17 102 0.00 6.00 2.31 1.19 

Symptoms 
(CBCL) 

Internalizing (raw score) 146 0.00 37.00 13.74 7.92 107 0.00 38.00 11.43 7.69 
Externalizing (raw score) 146 0.00 31.00 9.68 7.43 107 0.00 44.00 9.95 8.16 

                        

 

Note: CBCL = Child Behavioral Checklist filled in by guardians.
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Figure 2. Frequency in percentage of the sample by age, Pubertal Development Scale scores (PDS), 

family purchasing power in social classes according to the ABEP scale and socioeconomic risk score 

(risk) classification. 
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4.2 Analyses with SES 

4.2.1 SES Latent Factor 

 Based on Farah (2017) and Korous et al. (2018), we tested SES related variables to form 

a latent factor. The best fitting combination of SES variables in a single factor that had 

acceptable Dillon rho (>0.6) and AVE (>0.4) statistics was composed of all four proposed 

variables in our initial model: parents’ mean schooling, ABEP score, social status 

(Hollingshead, 1975) and mean parental occupation score in the Brazilian social status scale 

(Salata, 2016). 

 

4.2.1.1 Models with the SES Latent Factor Mediated by Pubertal Status (Corrected for 

Age) 

In models evaluating the effect of the latent factor of SES on internalizing and 

externalizing problems, for both sexes, all models showed, as expected, a high effect of age at 

puberty: models for girls and internalizing symptoms [95% CI (0.585 - 0.761 ); f2 = 0.85], 

externalizing symptoms [95% CI (0.586 - 0.759); f2 = 0.85] and models for boys: internalizing 

symptoms [95% CI (0.557 - 0.772); f2 = 0.87] and externalizing symptoms [95% CI (0.564 - 

0.772); f2 = 0.87] (Figure 3 A and B). Furthermore, we found a small effect size of the SES 

factor on externalizing symptoms in boys [95% CI (0.301 - 0.131); f2 = 0.01] (Figure 3 B). Our 

largest effect was found in girls, whose internalizing symptoms were significantly positively 

related to pubertal status [95% CI (0.210 - 0.498); f2 = 0.155], reaching a medium effect size 

(Figure 3 A). 

The models explained 16% (R2) of internalizing problems in girls and 1.5% in boys 

(Figure 3 A), while they explained 4.1% of externalizing problems in girls and 1.2% in boys 

(Figure 3 B). The models also had similar R2 for girls and boys (46.3% and 51.7%, respectively) 

in relation to puberty. 
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A. Model with SES and internalizing problems mediated by PDS (controlled by age) in girls and boys 

  

B. Model with SES and externalizing problems mediated by PDS (controlled by age) in girls and boys 

Figure 3. Structural Equation Models with data from females and males regarding effects of socioeconomic status (SES) latent variables (in ellipses, formed by 

observed measures, in squares) on internalizing and externalizing symptoms mediated by pubertal status (scores in the Pubertal Development Scale – PDS, 

controlled for age). Note: Solid lines indicate significant effects, while dashed lines indicate non-significant relations. Values on the continuous single-headed 

arrows from observed to latent variables are standardized factor loadings, while the others are regression weights. Dillon-rho and AVE indicates, respectively, 

composite reliability and average expected variance. R2 indicate the variance of the outcome information explained by the model



36 

 

 

 

4.2.1.2 Models with the SES Latent Factor Mediated by Pubertal Timing 

In the models mediated by pubertal timing, the only significant paths to be associated with SES were externalizing symptoms for girls, 

which reached only small effect size [95% CI (-0.345 - -0.045); f2=0.03]. This model explained just 4.8% of externalizing symptoms of girls. 

A. Model with SES and internalizing problems mediated by puberal timing in girls and boys 

  

B. Model with SES and externalizing problems mediated by puberal timing in girls and boys 

 
Figure 4. Structural Equation Models with data from females and males regarding effects of socioeconomic status (SES) latent variables (in ellipses, formed by 

observed measures, in squares) on internalizing and externalizing symptoms mediated by pubertal timing. Note: Solid lines indicate significant effects, while 

dashed lines indicate non-significant relations. Values on the continuous single-headed arrows from observed to latent variables are standardized factor loadings, 

while the others are regression weights. Dillon-rho and AVE indicates, respectively, composite reliability and average expected variance. R2 indicate the variance 

of the outcome information explained by the model.
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4.3 Analyses with SES Risk 

4.3.1 SES Risk Latent Factor  

 Based on Brody et al. (2013b) we tested the 6 risk factors to form a latent model. The 

best fitting combination of SES risk variables in a single factor that had acceptable Dillon rho 

(>0.6) and AVE (>0.4) statistics in all tested models was composed of only three of the 6 

variables: guardian’s mean years of schooling, receipt of public assistance and family earnings 

below the poverty line. The models are represented in Figure 1 for girls and Figure 2 for boys.  

 

4.3.1.1 Models with SES Risk Latent Factor Mediated by Pubertal Status (corrected for 

Age) 

 As expected and found in the models with the SES latent factor, pubertal status and age, 

in both sexes, were highly significantly related: models for girls and internalizing symptoms 

[95% CI (0.600 - 0.774); f2 = 0.94], externalizing symptoms [95% CI (0.599 - 0.774); f2 = 0.94] 

and models for boys: internalizing symptoms [95% CI (0.514 - 0.736); f2 = 0.72] and 

externalizing symptoms [95% CI (0.498 - 0.747); f2 = 0.72] (Figures 5A and B). The only paths 

to be significantly associated, but all with low effect sizes, for boys, were between SES risk and 

internalizing symptoms [95% CI (0.227 - 0.319); f2=0.054], between puberty and internalizing 

symptoms [95% CI (-0.304 - -30.00); f2=0.054] (Figure 5A) and puberty and externalizing 

symptoms [95% CI (-0.335 - -0.080); f2=0.054] (Figure 5B). For both sexes, internalizing 

symptoms were positively associated with sexual maturation [in boys: 95% CI (0.104 – 0.241); 

f2=0.006: small effect size; in girls: 95% IC (0.236 – 0.532); f2=0.181: medium effect size]. 

 The models explained 16.5% of internalizing problems in girls and 0.6% in boys, while 

they explained 4.0% of externalizing problems in girls and 0.9% in boys. The models also had 

similar R2 for girls and boys (48.7% and 49.7%) in relation to the pubertal status.
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A. Model with SES risk and internalizing problems mediated by PDS (controlled by age) in girls and boys 

  

B. Model with SES risk and externalizing problems mediated by PDS (controlled by age) in girls and boys 

  

Figure 5. Structural Equation Models with data from females and males regarding effects of socioeconomic risk latent variables (in ellipses, formed by observed 

measures, in squares) on internalizing and externalizing symptoms mediated by pubertal status (scores in the Pubertal Development Scale – PDS, controlled for 

age). Note: Solid lines indicate significant effects, while dashed lines indicate non-significant relations. Values on the continuous single-headed arrows from 

observed to latent variables are standardized factor loadings, while the others are regression weights. Dillon-rho and AVE indicates, respectively, composite 

reliability and average expected variance. R2 indicate the variance of the outcome information explained by the model. 
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4.3.1.2 Models with SES Risk Latent Factor Mediated by Pubertal Timing  

We did not find significant effect in any of the SES risk factors and internalizing and externalizing symptoms mediated by puberal timing 

in either sexes. 

A. Model with SES risk and internalizing problems mediated by puberal timing in girls and boys 

  
 

B. Model with SES risk and externalizing problems mediated by puberal timing in girls and boys 

  

Figure 6. Structural Equation Models with data from females and males regarding effects of socioeconomic risk latent variables (in ellipses, formed by observed 

measures, in squares) on internalizing and externalizing symptoms mediated by pubertal timing. Note: Solid lines indicate significant effects, while dashed lines 

indicate non-significant relations. Values on the continuous single-headed arrows from observed to latent variables are standardized factor loadings, while the 

others are regression weights. Dillon-rho and AVE indicates, respectively, composite reliability and average expected variance. R2 indicate the variance of the 

outcome information explained by the model.
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5 DISCUSSION 

This study investigated the reciprocal interrelationship between SES/ SES risk latent 

factors and pubertal status/ timing with internalizing and externalizing behaviors in a sample of 

typically developing early adolescents. Due the fact that we conducted many analyzes with the 

same dataset, which can inflate the possibility of detecting significant associations, we focused 

on effects (models / paths) with at least a medium effect size. The main finding was that SES 

and SES risks, considered as latent factors in models that controlled for sexual maturation, had 

very little effect on internalizing and externalizing symptoms and are therefore of very limited 

importance in terms of practical applications, at least among typically developing youngsters. 

In contrast, pubertal status, but not pubertal timing, was positively related to an increase in 

internalizing symptoms in girls only, an effect that reached a medium effect size and was 

controlled for age and the possible SES/SES risk effects. Next, we will discuss the findings in 

more detail. 

 

5.1 Adequacy of SES Latent Factor 

Regarding the SES latent factors, although there is no consensus in the literature on the 

best way to assess SES (Farah, 2017), we confirmed that many facets believed to index SES do 

indeed share variance and form of a formative composite latent factor when it comes to having 

mental health scores as an outcome. Our SES latent factor included parental education, family 

purchasing power/assets (ABEP), occupational prestige (Salata, 2016) and social status 

(Hollingshead, 1975). This one-dimensional factor indicates that although each measure 

represents different aspects of SES (see Adler & Newman, 2002; Farah, 2017; Korous, et al., 

2018; Shavers, 2007), they have common socioeconomic components, as expected. For 

example, having a higher income or a greater amount of accumulated assets enables people to 

reach a higher level of education, and consequently, to have jobs of greater prestige and higher 
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social status (Farah, 2017). Our contribution to the literature in this respect is that this had never 

before been explored in terms of behavioral symptoms using a latent variable approach, which, 

in theory (Simonetto, 2011; Bollen, 2011), allows a better estimation of the effects of the shared 

variance among all these SES factors on internalizing and externalizing symptoms. 

 

5.2 Adequacy of SES Risk Latent Factor 

To our knowledge this is also the first study to use a latent variable approach to 

investigate the interrelation of the SES risk factors proposed in the risk index of Brody et al. 

(2013b). Regarding its 6 risk items, we found that only three shared variances when it came to 

stablishing a relation with internalizing and externalizing symptoms: guardian' education, per 

capita income below the poverty line and receipt of public assistance, the latter of which has 

been pointed out as being particularly associated with psychopathology (Peverill et al., 2021). 

Hence, for our sample, having unemployed guardians, living in single-parent families and the 

caregiver's perception that the family income was not enough to pay the bills did not contribute 

to establish internalizing and externalizing symptoms. The exclusion of the latter three items of 

Brody et al.’s (2013b) index suggests that this metric may measure aspects of SES risks that 

are distinct from each other regarding their impact on behavioral problems in adolescence. 

Brody and collaborators (Brody et al., 2013a; Brody et al., 2013b; Brody et al., 2014a; Barton 

et al., 2018; Beach et al., 2014; Beach, Dogan, Brody & Philibert, 2014; Beach et al., 2016; 

Brody, Chen & Beach, 2013; Brody et al., 2014b; Kim & Brody, 2005; Miller, Brody, Yu & 

Chen, 2014; Miller, Yu, Chen & Brody, 2015), however, used variations of the SES risk index, 

with slightly different indicators, such as inclusion of a risk for mothers aged below 17 years at 

first gestation, presence of four or more children in the household (Kim & Brody, 2005), history 

of parental psychopathology, low birth weight (Kiff et al., 2018). We only explored one of these 
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risk composites. Therefore, other combinations of SES risk factors could have been more 

sensitive to our outcomes of interest. 

The theory behind cumulative risks is based on the existence of sociodemographic 

adversities that are associated with low SES (Adler et al., 2007) and that have a synergy and 

interrelationship, affecting the development of an individual (Evans et al., 2013). So, even 

though the variables used by Brody et al. (2013b) have a theoretical basis to justify their impact 

as a measure of a combined SES risk score, it is still necessary that they share variance; 

otherwise, they merely constitute a grouping of unrelated measures that can inflate the chance 

of detection of behavioral problems through different mechanisms. However, it must be borne 

in mind that we tested this in terms of associations with behavioral symptoms that were 

practically not affected at all by these risks, as discussed next, so it is possible that they share 

variance in predicting other outcomes. 

 

5.3 SES and Internalizing Externalizing Problems 

Although there is prior evidence to associate SES (Baum et al., 1999; Lantz et al., 2005; 

Putwain, 2008; Wight et al., 2006) with internalizing and externalizing problems in both sexes, 

we did not find consistent effect of SES or SES risks, that is, effects were insignificant or, when 

present, reached only small effect sizes. This is in line with a recent second-order meta-analysis 

on this subject by Korous et al. (2018), who showed  only a very small negative associations of 

internalizing symptoms with measures of education (r=-0.18; 95% CI -0.31 - -0.04) and 

earnings (r=0.12; 95% CI -0.15 - -0.09) when all ages were taken into account, but no effect 

with what the authors called “overall SES” (a general measure akin to  classification of SES 

class, like the ABEP and Hollingshead scales used here). However, overall SES effects in the 

meta-analysis that only included children and adolescents was positively associated with more 

internalizing symptoms (Korous et al., 2018). Still, the weighted average association effect 
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value was very small [r=0.04 (95% CI 0.03 – 0.06)]; in other words, they are likely observed 

only when very large samples are investigated, resulting in findings that are probably of little 

practical/clinical value. Additionally, none of these SES metrics in Korous et al.’s (2018) study 

were correlated to externalizing symptoms with effects sizes that were medium or larger, as 

found here. A very recent study that looked at different SES markers individually also 

corroborates this: effect sizes were very small (varied from 0.16 – family income on 

internalizing symptoms- to 0.35 – public assistance on externalizing symptoms) (Peverill et al., 

2021). 

Overall, the effects in models of SES and SES risks were extremely similar. We also 

failed to find consistent associations of SES risks on both internalizing and externalizing 

symptoms, which does not support these associations shown in previous publications 

(Appleyard et al., 2005; Brody et al. 2013b; Kiff et al., 2018; Loukas & Prelow, 2004). Except 

for Brody et al. (2013b), these studies used other risk factors, so they are not directly 

comparable to ours. Appleyard et al. (2005) studied at-risk youths, in contrast to our non-

clinical sample, while Kiff et al. (2018) and Loukas et al. (2004) investigated factors that are 

related with child-parent relationships and coping mechanisms such as socioemotional 

competence, which were not explored here. Brody et al. (2013b), in contrast, did find that more 

SES risks in early adolescents were associated with more depression and externalizing 

problems in late adolescence (Brody et al., 2013b). This effect varied, however, depending and 

psychosocial factors in that participants who experienced high risk but had more self-

control/social competence displayed low levels of psychopathological symptoms approaching 

adulthood. In other words, Brody at al. (2013a) confirm that young disadvantaged adolescents 

(African American youth living in rural areas in the United States of America) with high SES 

risk and low personal/social adjustment suffer more later on in life. These effects also are related 

to genetic vulnerabilities (e.g., Beach et al., 2016). Hence, SES disadvantages on their own, 
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without considering coping and genetic factors, seem to have little effects on externalizing and 

internalizing symptoms, even when vulnerable populations are investigated.  

 

5.4 SES and Puberty 

Still, SES disadvantages impact pubertal development (Bourguignon & Parent, 2010; 

Gur et al., 2019; Sun et al. 2017; Tremblay & Larivière, 2020) so behavioral problems could 

have arisen due to low SES-induced indirect effects on mental health through sexual maturation 

(Arim & Shapka, 2008; Blumenthal et al., 2011 Carter et al., 2011; Chen & Raine, 2018; Cheng 

et al., 2019; Crockett et al., 2013; Hamlat et al., Mendle et al., 2010; Susman et al., 2007). For 

this reason, our model included pubertal measures. In this respect, we found a greater influence, 

in early adolescence, of pubertal trajectory (pubertal status corrected for age) on increase in 

internalizing symptoms in girls, which reached a medium effect size and corroborated prior 

results for this sex (Merikangas et al. (2010; Olivia et al., 2014; Oldhinkel et al., 2011) in both 

the models with SES and SES risks. Note that our models included SES/SES risks, so that any 

influence they might have had on internalizing problems, however small, were controlled for 

when determining pubertal status effects, which is a novelty in the literature.  

 

5.5 Puberty and Internalizing Externalizing Problems 

Interestingly, similar effects were not observed in the models that included pubertal 

timing (pubertal status relative to peers) as the mediator rather than pubertal status itself. 

Although there are many studies that point to vulnerability to mental health issues in 

adolescents with early or late pubertal timing (Arim & Shapka, 2008; Blumenthal et al., 2011 

Carter et al., 2011; Chen & Raine, 2018; Cheng et al., 2019; Crockett et al., 2013; Hamlat et 

al., Mendle et al., 2010; Susman et al., 2007), our findings suggests that the susceptibility to 

increases in internalizing problems in girls is more related to being more sexually mature 
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(corrected for age), irrespective of the mismatch of maturation in comparison to others of the 

same age.  This agrees with the idea that hormonal changes that elicit sexual development also 

influence mood (Van Wingen et al., 2011; Sisk & Zehl, 2005). Higher estrogen levels, for 

instance, make girls more prone to develop depression (Angold, Costello & Worthman, 1998, 

1999). Indeed, it is during puberty that the higher incidence of psychiatric disorders related to 

internalizing problems in females becomes apparent (see Ge et al., 2006; Mendle, 2014; Sisk 

& Zehl, 2005; Van Wingen et al., 2011).  

In sum, we found that pubertal status (corrected for age) in typically developing early 

adolescence is a more associated with increases in internalizing symptoms than pubertal timing 

and a combination (latent factor) of SES and SES risks, and that this is true only for girls.   

 

5.6 Limitations 

Regarding the limitations of our study, first, a larger sample could have yielded more 

significant effects. A longitudinal design would also have been more informative of behavioral 

changes than our cross-section approach. However, our models picked up the expected positive 

association of age and pubertal status (Dorn et al., 2006) with a large effect size and the 

association between pubertal status and internalizing symptoms in girls in both the models with 

SES and SES risks, even though ours was a non-clinical sample, with low rates of high scores 

on internalizing and externalizing problems. Our sample could also have focused solely on 

vulnerable individuals from the SES point of view, which might have led to higher effects, but 

that would not represent most youngsters. Finally, it cannot be left unmentioned that the ratings 

of behavioral problems were obtained from the sample’s caregivers, who can be biased by 

cultural beliefs related to sex, having greater tolerance to externalizing behaviors in boys and 

internalizing behaviors in girls (Korous et al., 2018), in addition to possibly having difficulty 

in perceiving internalizing and externalizing behaviors for both sexes. It would therefore be 
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expected that self-ratings of behavioral problems could have yielded higher scores. We also did 

not explore protective factors for the development of behavioral problems such as genetic 

predisposition, the ability to cope with adversities, and the quality of participants social 

relationships (Kiff et al., 2018; Loukas & Prelow, 2004), that can enhance the negative effects 

of low SES/high SES risks. Regarding the measure of pubertal development, we use the PDS, 

the most widely used pubertal measure internationally (see Dorn et al., 2006), which considers 

both gonadal and adrenal changes. However, it might have been more informative to objectively 

measure hormonal levels that are known to influence problems internalizing and externalizing 

at the age of interest (see Dorn et al., 2006).  

On the upside, our sample was from a developing nation with high SES disparities and 

there was a great amount of variation among participants in terms of SES and SES risks 

disadvantages. We also used state-of-the-art statistical modeling to obtain more sensitive 

measures of SES/SES risks (latent factors), in addition to studying their effects in the 

development of internalizing and externalizing problems in adolescents considering pubertal 

timing and pubertal status. We contributed to the literature by highlighting the importance of 

considering sexual maturation in research involving adolescents’ mental health, and the 

difference between pubertal status and pubertal timing effects on the development of emotional 

and behavioral problems in adolescents, underscoring the vulnerability to internalizing 

symptoms of girls who are more sexually mature, irrespective of their age.  
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6 CONCLUSIONS 

 

6.1 General 

We found a positive relationship between pubertal status and internalization problems 

in girls (medium effect size) but we did not find sufficiently significant relationships between 

the other measures of SES, puberty and internalizing and externalizing problems. 

 

6.2 Specific 

 

6.2.1  We were able to construct latent variables of SES and socioeconomic risk to assess their 

relationship with internalizing and externalizing problems and puberty, since these latent 

factors presented acceptable statistical adjustments. The socioeconomic factor was composed 

of the average schooling of the participants’ guardians, family purchasing power measured by 

the ABEP scale, social status measured by the Hollingshead four-factor index and the 

occupational prestige scores. The socioeconomic risk factor was composed of the participants’ 

guardians’ average parental education level, per capita income below the poverty line and the 

use of governmental aid. 

6.2.2 SES and risk factors were not associated with internalizing and externalizing problems 

nor with pubertal status and pubertal timing in the present sample. In contrast, pubertal status 

was related to the increase in internalizing problems only in girls. 
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Annex 2 – Informed Assent Term  

 

TERMO DE ASSENTIMENTO  

(Menores de 18 anos; será feito um vídeo contendo estas informações para facilitar o 

entendimento da pesquisa)  

Título da pesquisa: “Efeito do desenvolvimento puberal na autorregulação do 

comportamento e suas relações com as condições de vida atual e pregressa”  

Informações sobre a pesquisa  

Estamos convidando você a participar de uma pesquisa. Os seus responsáveis disseram 

que eles concordam que participe, se você quiser. Estamos estudando como o crescimento 

(puberdade) muda o comportamento, a memória e a atenção de pessoas da sua idade.  

Você não tem que participar e não tem problema nenhum se não quiser. Se quiser 

participar, deve saber que poderá desistir a qualquer momento (antes, durante, depois). Saiba 

também que as respostas que der não vão ser contadas para ninguém! Seu nome nunca vai 

ser divulgado e você, e quem cuida de você, não terão nenhum gasto.  

E o que você ganha com isso? Bom, com sua participação poderemos entender melhor 

como pessoas da sua idade se comportam e isso pode ajudar outras crianças e adolescentes 

que tem problemas na escola. Além disso, com base nas suas respostas, daremos dicas de 

como você pode estudar melhor, se você quiser.  

O estudo é assim: Primeiro vamos fazer várias perguntas para quem cuida de você 

sobre sua saúde, sobre sua casa, o trabalho deles e coisas assim. Depois disso, marcaremos 

um dia para você fazer uns testes na escola, fora do horário da aula. Estes testes devem 

demorar no máximo uma hora e meia. Eles envolvem lembrar de figuras, números e palavras, 

apertar botões e responder questionários sobre seu corpo e seu comportamento, o risco que 

associa a várias atividades e coisas assim. Basta que responda da melhor forma que puder. 

Lembre-se que ninguém que conhece saberá o que respondeu. Os testes têm um monte de 

pegadinhas, então é normal que cometa vários erros. Isto é normal! Não fique achando que 

foi mal, ok? O que queremos ver é se esses erros diminuem quando as pessoas ficam mais 

velhas.  
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Nenhum teste causa sofrimento, mas você pode ficar com um pouco de vergonha ou 

ficar cansado de responder os testes. Por isso, inventamos vários jeitos de não deixar você 

com vergonha e daremos pausas para você descansar. Se você ficar muito cansado poderemos 

pedir que responda algumas perguntas outro dia se você puder. 

Durante os testes vamos pedir que coloque um algodão na sua boca para colher sua 

saliva (cuspe). Vamos também fazer um furinho (só um!) no seu dedo para colher algumas 

gotas de sangue. Isso pode doer um pouco, mas em nossa experiência dói bem pouquinho 

mesmo. O seu cuspe e sangue vão servir para medirmos algumas substâncias como 

hormônios, como está seu metabolismo e sua capacidade de evitar infecções como gripe. 

Vamos também tirar sua pressão. Os experimentadores são craques em fazer estes testes, 

então não vão machucar você!!! Todos os resultados vão ser passados para você e seus 

responsáveis, se quiserem. Também vamos medir e pesar você para poder lhe contar qual 

será sua provável altura quando for adulto. Vamos também tirar sua pressão 3 vezes. 

Depois, entregaremos para você um envelope lacrado que contém uma folha com 

umas representações de partes “íntimas” do seu corpo e algumas perguntas sobre seu 

crescimento (por exemplo, se sua voz já engrossou). O experimentador vai explicar como a 

folha deve ser respondida antes que você abra o envelope. Em seguida, o experimentador vai 

sair da sala e você deverá responder as folhas do envelope e colocá-lo numa urna. Assim, o 

experimentador que está fazendo os testes com você não vai ver a resposta para que você 

não tenha que ficar com vergonha. É bem importante que responda corretamente, porque só 

assim poderemos usar seus dados para ajudar outros jovens que poderão ter problemas que 

você não tem. 

Se achar legal participar desta pesquisa, por favor assine este termo que tem duas 

páginas e que leu ou que foi lido e explicado para você. Você receberá uma via dele para 

guardar.  

_______________________________________ Data ___/___/___  

Nome e assinatura do participante  

_______________________________________ Data ___/___/___  

Nome e assinatura do responsável pelo estudo  

______________________________________ Data ___/___/___  

Nome e assinatura de testemunha 
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Annex 3 – Informed Consent Term  

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (para responsáveis)  

Título da pesquisa: “Efeito do desenvolvimento puberal na autorregulação do 

comportamento e suas relações com as condições de vida atual e pregressa” 

Informações sobre a pesquisa  

Estamos convidando o Sr./Sra. e a criança/adolescente por quem é responsável para 

participar como voluntários de uma pesquisa. O objetivo dessa pesquisa é saber como o 

desenvolvimento físico (puberdade) está associado ao comportamento dele/dela, à sua 

memória e atenção. O estudo envolverá jovens de cerca de 9 a 15 anos, saudáveis e que não 

tenham problemas escolares, de vários contextos e tipos de escola. 

O Sr./Sra. e a criança/adolescente não têm que participar se não quiserem. Se 

resolverem que não querem participar, não haverá nenhuma consequência negativa para 

nenhum de vocês. Se achar que o jovem poderá participar, deve saber que poderão desistir a 

qualquer momento, que seus nomes ou imagens não serão divulgados, que não receberão 

nenhuma compensação (dinheiro) e que também não terão nenhum gasto. A participação da 

criança ou adolescente, porém, será muito importante para ajudar outras pessoas da mesma 

idade que têm problemas de comportamento, memória e atenção. Com base nas respostas 

dos testes, daremos dicas para o jovem, se ele ou ela quiserem, de como poderá estudar 

melhor e explicaremos em que tipo de atividade deve melhorar naturalmente com seu 

crescimento. Isso poderá ser feito da forma que preferirem: pessoalmente em outra ocasião, 

por telefone (por nossa conta) ou por e-mail. 

O estudo é assim: Primeiro vamos pedir que o Sr./Sra. ou outro responsável pelo(a) 

jovem responda várias perguntas sobre a saúde, o humor e comportamento da 

criança/adolescente em casa, sobre sua família e sua casa. O Sr./Sra. pode responder quando 

e da forma que quiser: em casa só com os formulários, pelo telefone (sem custos; nós ligamos 

para você se preferir) ou na escola. Somente crianças ou adolescentes que não têm problemas 

escolares e que são saudáveis poderão participar deste estudo. Isto ocorre porque não 

queremos prejudicar o rendimento escolar de ninguém.  

Se o jovem puder participar considerando sua saúde e se o Sr./Sra. autorizar e se ele/ela 

quiser participar, marcaremos dois dias para fazer várias atividades na escola.  
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Daremos uma ajuda de custo para pagar o transporte do jovem nesses dias.  

No primeiro dia, estas atividades devem demorar no máximo 90 min e serão individuais 

(uma criança ou adolescente por vez). O aplicador será sempre um profissional da saúde 

treinado. As atividades a serem feitas envolvem lembrar de figuras, números, contar uma 

história (vamos gravar a voz) e coisas assim.  

Basta que o(a) jovem responda da melhor forma que puder. Muitas tarefas são cheias 

de pegadinhas e isso será explicado para os(as) jovens, para que não sintam que foram mal 

nos testes. Os(as) jovens também responderão vários questionários sobre seu 

comportamento, sono, etc. Nenhum teste causa sofrimento, mas o(a) jovem pode ficar com 

um pouco de vergonha ou cansado(a). Por isso daremos pausas para ele/ela descansar. Se a 

criança/adolescente ficar muito cansado poderemos pedir para ele/ela responder os 

questionários outro dia, contanto que concordem, é claro.  

Outro dia será marcado com o jovem, na escola, para avaliar parâmetros de saúde e 

desenvolvimento. Pediremos que os participantes falem num gravador para medir mudanças 

de voz, cuspam em potinhos, doem um pouco de urina e cabelo. Para isso devem ficar sem 

comer ou escovar os dentes por uma hora antes da coleta. A coleta de urina será feita pelas 

próprias crianças, respeitando sua privacidade e será explicado direitinho quais os 

procedimentos. Faremos também um furinho (só um!) em um dedo do(a) jovem para colher 

algumas gotas de sangue (como se faz para dosar o “açúcar do sangue”, ou glicemia). Esses 

procedimentos serão feitos com luvas e todos os cuidados necessários para uma coleta 

segura, por profissionais da área de saúde treinados. Isto servirá para dosar marcadores de 

desenvolvimento neuronal (como hormônios), o metabolismo do jovem (controle do açúcar 

do sangue) e o sistema imune (capacidade de responder a infecções). Vamos também tirar a 

pressão dos participantes, medir e pesá-los e cada um receberá folhas nas quais deverão 

avaliar o desenvolvimento do seu corpo (sozinhos na sala para não ficarem com vergonha). 

Acreditamos que essas medidas podem ajudar a caracterizar o desempenho e 

comportamento dos jovens. Passaremos os resultados dos exames de saúde (colesterol, 

triglicérides etc.) gratuitamente para vocês. Se por acaso os pesquisadores acharem algum 

indicador de problemas nestes exames (raro que isso aconteça), vocês serão avisados e o(a) 

jovem será encaminhado(a) para uma investigação mais detalhada.  



66 

 

 

 

É possível que convidemos os jovens para fazer outras medidas se eles quiserem. Além 

disso, a pesquisa pode continuar por alguns anos. O Sr./Sra. autoriza que um dos 

pesquisadores entre em contato com sua família daqui há um tempo para vermos como anda 

o desenvolvimento do(a) jovem?  

Sim o Não o.  

O principal investigador deste estudo é a Dra. Sabine Pompeia, que pode ser encontrada 

no endereço: Rua Napoleão de Barros, 925 - Vila Clementino - São Paulo, SP – Brasil. 

Telefone(s) (11) 2149-0155, 963977776 (celular; recebe ligações a cobrar); email: 

spompeia@gmail.com. É compromisso nosso usar os dados que vamos obter somente para 

esta pesquisa. Se o Sr./Sra. tiver alguma consideração ou dúvida sobre a ética da pesquisa, 

entre em contato com o Comitê de Ética em Pesquisa (CEP) da Universidade Federal de São 

Paulo (UNIFESP): Rua Francisco de Castro nº 55, Vila Clementino, São Paulo, SP. Tel. 5571-

1062, FAX: 5539-7162 – E-mail: cepunifesp@epm.br. O horário de atendimento é das 9:00 h 

às 12:00 h nos dias de semana, exceto quarta-feira.  

Se entendeu como é o estudo e decidiu se o Sr./Sra. e o(a) jovem por quem você é 

responsável pode participar, por favor assine esse termo que leu, ou que foi lido e explicado 

para o Sr./Sra.  O Sr./Sra. receberá uma via deste termo para guardar. Rubrique todas as 

folhas, por favor (isto é, faça um visto em todas as folhas). Conversaremos com o jovem para 

ver se ele/ela aceita participar também. Lembre-se que o Sr./Sra. e o(a) jovem podem retirar 

seu consentimento a qualquer momento, que a participação e o nome dos participantes 

jamais será divulgado, que serão ressarcidas as despesas de transporte coletivo para 

participação e que não terão nenhuma vantagem financeira em participar, tampouco custos. 

 

Nome do jovem: _____________Cel. do jovem (se houver): ___________Data  ___/___/___   

_______________________________________        

Nome e assinatura do responsável pelo jovem 

Meio de contato de preferência (telefone fixo, celular, email, whatsapp): _______________ 

_______________________________________       Data  ___/___/___    

    Nome e assinatura do responsável pelo estudo 

______________________________________         Data  ___/___/___    

    Nome e assinatura de testemunha  

mailto:cepunifesp@epm.br
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Annex 4 – Sociodemographic, Health and Behavior Questionnaire answered by 

guardian  

 

QUESTIONÁRIO DE SAÚDE E FAMÍLIA 

1. Quem está preenchendo? (   ) mãe  (   ) pai  (   ) outro (grau de parentesco) 

___________________    

2. Seu nome: ___________________________________________ 

3. Endereço completo: ____________________________________ 

4. Nome completo do jovem:  _______________________________ 

5. Data de nascimento do jovem: ____________idade: _________  

6. Sexo: masculino    feminino  

7. Qual ano da escola o(a) jovem está cursando? ______________    

8. Se lembrar, o(a) jovem nasceu com quantas semanas (tempo de gestação)? __________ 

semanas 

9. Se lembrar, informe qual foi o peso do(a) jovem ao nascimento (aproximado)?    

________gramas 

10. Com que idade o(a) jovem entrou na escola/maternal? ________ anos   

11. O(a) jovem mora ou morou com alguém que bebe muito em casa? sim   não     

12. Com que frequência isso ocorre? _____________________________ 

13. O médico do(a) jovem já disse se ele/ela teve ou tem: 

a. Diabetes? sim   não  

b. Dificuldades de atenção ou hiperatividade? sim    não    

c. Problemas de fígado (incluindo hepatite)? sim    não  

d. Insuficiência respiratória? sim   não  

e. Problemas nos rins? sim   não  

f. Problemas do coração? sim  não  

g. Problemas hormonais (ex. tireoide, hormônio de crescimento)?sim   não  

h. Problemas neurológicos? sim    não  

i. Problemas psiquiátricos (ex. depressão)? sim    não  

j. Convulsões, incluindo epilepsia? sim   não  

k. Já desmaiou? sim   não  Caso afirmativo, qual o motivo e quantas vezes 

___________________________________________________________________ 

 

14. Já fez alguma cirurgia? sim   não    Qual? 

_____________________________________ 

15. Já ficou hospitalizado? sim    não    Por quanto tempo e por quê? 

___________________________________________________________________ 

16. Já teve algum acidente grave? sim    não    Descreva como 

foi____________________ 

17. O(a) jovem está fazendo algum tratamento (médico, psicólogo, fonoaudiólogo etc.)?  
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sim    não    Se sim, qual? _____________________________________ 

18. O(a) jovem tem visão: boa    usa óculos/lente     

19. O(a) jovem tem ou teve algum problema de audição? sim   não     

Se sim, favor explicar:_____________________________ Ele(a) teve muitas otites? sim 

  não     

 

20. Faça um “X” na tabela abaixo na alternativa que melhor descreve como está o(a) 

jovem em termos de desenvolvimento do corpo [responda de acordo com o sexo do 

“seu(sua)” jovem]. 

Perguntas sobre meninas 
a. 

Ainda não 

Começou 

b. 

Parece que 

começou 

c. 

Começou com 

certeza 

d. 

Parece 

completo 

e. 

Não sei 

1. Você diria que o crescimento rápido em altura 

(estirão de crescimento) dela... 
      

Não está 

crescendo mais 

tão rápido 

  

2. Você diria que o crescimento dos pelos no corpo dela 

(como embaixo dos braços, sem considerar cabelos na 

cabeça)... 

      
Parou de 

aumentar 
  

3. Você notou mudanças na pele, especialmente 

espinhas? 
      

Não está mais 

aumentando 
  

4. Você notou que os peitos (seios ou mamas) 

começaram crescer? 
      

Não estão mais 

crescendo 
  

5. Ela já menstruou? 

Não ( ) Não sei ( ) 

Sim  (  ) Que idade tinha?__    Lembra o mês?_____ Ano?_____ 

Ela está tomando pílula anticoncepcional? Não (    )   Sim (     ) 

Se sim, há quanto tempo? ___________________ 

Ela pinta o cabelo? Não (   )      Sim (     ) 

 

Perguntas sobre meninos 
a. 

Ainda não 

Começou 

b. 

Parece que 

começou 

c. 

Começou com 

certeza 

d. 

Parece 

completo 

e. 

Não sei 

1. Você diria que o crescimento rápido em altura 

(estirão de crescimento) dele... 

  

  

  

Não está 

crescendo 

mais tão 

rápido   

2. Você diria que o crescimento dos pelos no corpo dele 

(como embaixo dos braços, sem considerar cabelos na 

cabeça)...   

  

  

Parou de 

aumentar 
  

3. Você notou mudanças na pele, especialmente 

espinhas?   
  

  

Não está mais 

aumentando   

4. Começou a crescer pelos no seu rosto? 
 

 
 

Não está mais 

aumentando  

5. Você notou engrossamento da voz? 
  

  
  

Não está mais 

engrossando   

 6. Se a voz já começou a engrossar (“desafinar”), 

quando começou? 
Que idade tinha? _____  Lembra o mês? _____  Ano?_____ 

Ele pinta o cabelo? Não (    )      Sim (     ) 
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21. Responda abaixo sobre o pai e a mãe do jovem (ou pessoas nesses papéis, similares):  

Grau de escolaridade da MÃE ou similar e  Grau de escolaridade do PAI ou similar 

- O jovem tem mãe (ou similar): sim   não           Ela estudou? sim   não                                                                   

- O jovem tem pai (ou similar):   sim   não           Ele estudou? sim   não  

-Marque abaixo um “x” no quadradinho (um para a mãe ou similar e um para o pai ou similar) que indica até que ano 

estudou:  

 

 *se na graduação você estudou mais de quatro anos, por favor anote aqui quantos anos você fez: ______________ 

**se na pós-graduação você estudou mais de quatro anos, por favor anote aqui quantos anos você fez: ___________  

Profissão Mãe (última ou atual):  

Profissão Pai    (última ou atual): 

 

 

22. Assinale quais e quantos desses itens sua família possui?  

 

23. A água utilizada no seu domicílio é proveniente de:  

a.  Rede geral de distribuição; b.  Poço ou nascente; c.  outro meio 

24. Considerando o trecho da rua do seu domicílio, você diria que a rua é:  

a.  Asfaltada/ Pavimentada; b.  Terra/ Cascalho 

25. Quantas pessoas da família vivem em sua casa (incluindo menores de idade)? 

__________ 

ITENS Número 

1. Banheiros  0  1  2  3  4 ou + 

2. Empregados domésticos (que trabalham 5 x semana ou mais)  0  1  2  3  4 ou + 

3. Carro/ automóvel  0  1  2  3  4 ou + 

4. Computadores (de mesa, notebooks, etc.; tablets não contam)  0  1  2  3  4 ou + 

5. Lava-louças  0  1  2  3  4 ou + 

6. Geladeiras  0  1  2  3  4 ou + 

7a. Freezers (independente da geladeira)  0  1  2  3  4 ou + 

7b. Freezers (que faz parte da geladeira)  0  1  2  3  4 ou + 

8. Lava roupas (desconsidere tanquinho)  0  1  2  3  4 ou + 

9. DVDs, videogame, etc.  0  1  2  3  4 ou + 

10. Micro-ondas   0  1  2  3  4 ou + 

11. Motocicletas  0  1  2  3  4 ou + 

12. Secadora de roupas (junto ou separada da máquina de lavar)  0  1  2  3  4 ou + 
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26. Em geral a renda da família é suficiente para pagar as contas?  sim    não 

Acha essa renda:  

a.□ Muito inadequada b.□ Inadequada c. □ Parcialmente adequada d.□ Adequada e.□ Muito 

adequada 

 

27. A criança vive (marque uma opção):  

a.  sem a mãe (biológica ou de adoção)  

b.  sem o pai (biológico ou de adoção)  

c.  sem a mãe e o pai (biológicos ou de adoção)  

d.  com a mãe e o pai (biológicos ou de adoção) 

 

28. A mãe e/ou o pai [ou cuidador(a)] da criança/adolescente estão ou estiveram 

desempregados durante a vida do(a) jovem? (marque todas que se aplicam) 

a.  mãe ou similar desempregada agora. Desde quando:_____ 

b.  pai ou similar desempregado agora. Desde quando:_____ 

c.  mãe ou similar desempregada no passado, depois do nascimento do(a) jovem. Por quanto 

tempo:_____ 

d.  pai ou similar desempregado no passado, depois do nascimento do(a) jovem. Por quanto 

tempo:_____ 

e.  mãe ou pai são “do lar” 

f.   mãe ou pai estão empregados 

 

29. A família recebe ou recebeu bolsa família ou auxílio doença:  sim    não.  

Se sim, por qual período: ano _____ até ano _____ 

30. A família usa ou usou o SUS?  sim  não. Se sim, por qual período: ano _____ até ano 

_____ 

 

31. Quantos livros há na sua casa, incluindo livros de criança: 

a.  0-10    b.  11-25     c.  26-100    d.  101-200    e.  201-500     f. mais de 500 

 

32. Se as pessoas forem classificadas em 5 categorias de salário, em qual categoria você 

colocaria sua família?  a. □ Muito baixa    b. □ Baixa   c. □ Média   d. □ Alta   e. □ Muita alta 

 

33. O(a) jovem mora (a maior parte do tempo) em casa/apartamento própria(o) da 

família  

não          sim    

 

                Se sim, quanto acha que o imóvel custa?   

             a. □ Muito pouco      b. □ Pouco        c. □ Médio       d.  □ Muito     e. □ Muitíssimo 

 

Se não, qual acha que é a possibilidade da família de comprar um imóvel ?  

a. □ Muito baixa        b. □ Baixa           c. □ Média       d. □ Alta        e. □ Muito alta 
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Annex 5 – ABEP 
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Annex 6 – Puberal Development Scale (PDS) for Self-report 

  Nome _______________________________ Data____/____/____ Data de Nascimento____/____/____ 

Idade (meses) _______; Ano escolar________; Escola _______________________pública        privada     

Turno:  manhã  tarde   outro  ;  Início da tarefa (hora/min): ___ Término da tarefa (hora/min): ____ 

 

Instruções: As próximas 5 perguntas são sobre as mudanças que podem estar acontecendo com o seu corpo. 
Essas mudanças normalmente acontecem de forma diferente em cada pessoa e idade. Por favor, faça um “X” 
na alternativa que melhor reflete as mudanças que você está percebendo. Se não entender uma pergunta 
ou não souber a resposta, marque um x em “não sei” ou pergunte se houver alguém aplicando a escala. 

PERGUNTAS PARA GAROTAS  

a. 
Ainda não 
Começou 

b. 
Parece que 
começou 

c. 
Começou 

com certeza 

d. 
Parece 

completo 

e. 
Não sei 

1. Você diria que seu crescimento rápido em altura (estirão de 
crescimento)... 

  
  

  

Não estou 
crescendo mais 

tão rápido   

2. Você diria que o crescimento dos pelos no seu corpo (como 
embaixo dos braços, sem considerar cabelos na cabeça)...   

  
  

Parou de 
aumentar   

3. Você notou mudanças na pele, especialmente espinhas? 
  

  
  

Não está mais 
aumentando   

4. Você notou que seus peitos (seios ou mamas) começaram a 
crescer?   

  
  

Não estão mais 
crescendo   

5. Você já menstruou? 

Não (  )   
Sim  (  ) Que idade tinha? _____  Lembra o mês? _____  Ano?_____ 
-Qual a data da última menstruação?__________ 
 
-Está tomando pílula anticoncepcional? Não (    )   Sim (     ).  
Há quanto tempo? ___________________ 

 

PERGUNTAS PARA GAROTOS 
  

a. 
Ainda não 
Começou 

b. 
Parece que 
começou 

c. 
Começou 

com certeza 

d. 
Parece 

completo 

e. 
Não sei 

1. Você diria que seu crescimento rápido em altura (estirão de 
crescimento)... 

  
  

  

Não estou 
crescendo mais 

tão rápido   

2. Você diria que o crescimento dos pelos no seu corpo (como 
embaixo dos braços, sem considerar cabelos na cabeça)...   

  
  

Parou de 
aumentar   

3. Você notou mudanças na pele, especialmente espinhas? 
  

  
  

Não está mais 
aumentando   

4. Começou a crescer pelos no seu rosto? 
 

 
 

Não está mais 
crescendo  

5. Você notou engrossamento da voz? 
  

  
  

Não está mais 
engrossando   

 Se a voz já começou a engrossar (“desafinar”), quando 
começou? 

Que idade tinha? _____  Lembra o mês? _____  Ano?_____ 
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Annex 7 – Occupational Categories, for their Position in the Status Hierarquy. 

Taken from Salata, 2016. 
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Annex 8 – Table. Descriptive analyses and counts of all variables included in this study by sex and age classification. 

   Females Males 

  Variable 
 

Classification 
by age 

N Min Max Mean SD 
Classification 

by age 
N Min Max Mean SD 

 Age (years)  all 146 9.00 16.00 13.31 1.70 all 107 9.00 15.00 12.67 1.79 

 

 
 9 3 9.25 9.75 9.50 0.25 9 7 9.50 9.91 9.71 0.15 

 

 
 10 11 10.08 10.91 10.53 0.30 10 14 10.00 10.91 10.57 0.28 

 

 
 11 23 11.08 11.91 11.52 0.26 11 21 11.00 11.91 11.53 0.28 

 

 
 12 28 12.00 12.91 12.48 0.28 12 25 12.00 12.91 12.39 0.25 

 

 
 13 21 13.00 13.91 13.42 0.29 13 6 13.00 13.83 13.51 0.36 

 

 
 14 29 14.00 14.91 14.63 0.23 14 16 14.00 14.91 14.52 0.30 

 

 
 15 31 15.00 16.08 15.43 0.28 15 18 15.00 15.75 15.27 0.20 

P
u

b
er

ty
 

Pubertal Development  all 146 1.00 4.00 2.83 0.67 all 107 1.00 3.80 2.13 0.63 
Scale  9 3 1.00 2.75 1.85 0.87 9 7 1.20 2.60 1.80 0.53 

(PDS, score)  10 11 1.20 2.80 1.92 0.41 10 14 1.00 2.60 1.60 0.43  
 11 23 1.40 3.20 2.31 0.56 11 21 1.20 2.20 1.74 0.32  
 12 28 1.40 4.00 2.71 0.67 12 25 1.25 3.00 1.97 0.44  
 13 21 2.20 3.80 2.99 0.42 13 6 1.20 3.00 2.20 0.65  
 14 29 2.40 3.80 3.17 0.40 14 16 1.40 3.20 2.65 0.43 

Pubertal  15 31 2.00 4.00 3.33 0.43 15 18 2.20 3.80 2.89 0.43 
Timing  all 146 -2,62 2.02 0.01 0.96 all 107 -7,17 2.82 -0,04 1.19 

(z-score)  9 3 -1.54 1.54 0.42 1.71 9 7 -1.28 1.10 -0.21 0.91  
 10 11 -1.29 1.36 0.01 0.72 10 14 -1.51 2.06 -0.20 0.97  
 11 23 -1.15 2.02 0.25 1.02 11 21 -7.17 2.22 -0.29 1.88  
 12 28 -2.60 2.02 0.17 1.02 12 25 -2.45 2.82 0.26 1.18  
 13 21 -1.74 1.27 -0.21 0.92 13 6 -1.57 0.63 -0.25 0.84  
 14 29 -2.12 1.39 -0.25 0.93 14 16 -1.34 2.04 -0.02 0.77  
 15 31 -2.62 1.27 0.07 0.89 15 18 -1.45 1.77 0.06 0.83 

D
em

o

gr
ap

h

is
 

Schooling (Years)  all 146 3.00 19.00 10.76 3..04 all 107 4.00 18.50 11.23 2.99 
  9 3 4.00 17.50 12.00 7.08 9 7 6.00 17.00 10.92 3.76 
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  10 11 6.50 14.00 10.13 2.99 10 14 4.00 15.00 9.57 3.25 
  11 23 5.00 15.00 11.10 2.73 11 21 4.50 16.00 10.35 2.82 
  12 28 5.50 17.50 11.01 2.42 12 25 4.50 18.50 12.16 3.28 
  13 21 3.00 17.00 11.19 3.45 13 6 5.50 16.00 11.25 3.90 
  14 29 4.00 19.00 9.93 3.29 14 16 9.50 15.50 12.25 1.77 
  15 31 3.50 15.00 10.88 2.90 15 18 5.00 15.00 11.50 2.26 

ABEP (Score 0-100)  all 146 12.00 59.00 29.32 8.51 all 107 15.00 58.00 29.47 9.50 
  9 3 35.00 59.00 46.66 12.01 9 7 16.00 36.00 26.57 7.50 
  10 11 12.00 49.00 25.72 10.15 10 14 16.00 55.00 25.71 10.97 
  11 23 17.00 48.00 29.34 7.70 11 21 20.00 48.00 29.09 8.11 
  12 28 17.00 48.00 29.28 6.80 12 25 15.00 58.00 28.92 10.23 
  13 21 17.00 52.00 29.95 8.43 13 6 18.00 40.00 28.83 9.47 
  14 29 16.00 53.00 28.55 8.56 14 16 17.00 57.00 33.12 11.06 
  15 31 14.00 48.00 29.25 8.36 15 18 18.00 46.00 31.72 7.58 

Hollingshead (score)  all 146 8.00 66.00 33.74 13.33 all 107 9.50 66.00 36.19 13.63 
  9 3 18.00 66.00 45.16 24.61 9 7 14.50 54.60 34.42 16.89 
  10 11 11.00 58.00 34.38 15.01 10 14 9.50 57.16 29.80 15.12 
  11 23 13.50 58.00 35.72 11.83 11 21 11.00 61.00 30.45 14.29 
  12 28 17.00 58.50 34.21 10.15 12 25 15.50 66.00 39.01 13.44 
  13 21 15.50 62.00 34.97 14.77 13 6 25.00 54.50 37.68 11.12 
  14 29 10.20 66.00 28.25 14.13 14 16 22.00 59.50 41.55 11.35 
  15 31 8.00 58.00 34.82 12.98 15 18 15.50 61.00 39.38 10.57 

Salata (score 1-36)  all 146 2.00 36.00 20.5 8.76 all 107 1.00 36.00 17.96 9.34 
  9 3 4.00 24.00 13.00 10.14 9 7 5.00 31.50 19.21 11.30 
  10 11 8.00 36.00 19.04 9.65 10 14 10.00 36.00 23.82 8.60 
  11 23 7.00 36.00 19.02 8.09 11 21 5.00 36.00 21.16 9.41 
  12 28 5.50 36.00 19.57 8.26 12 25 2.50 32.50 17.06 8.40 
  13 21 3.00 33.50 19.64 9.16 13 6 1.00 29.50 13.58 9.73 
  14 29 2.00 36.00 23.93 9.11 14 16 4.00 34.00 13.62 9.74 
  15 31 3.00 36.00 21.08 8.31 15 18 3.00 33.50 15.77 7.43 

SES Risk items (score)  all 141 0.00 6.00 2.36 1.17 all 102 0.00 6.00 2.31 1.19 
  9 4 0.00 4.00 2.00 1.63 9 6 1.00 4.00 2.33 1.21 
  10 10 1.00 6.00 2.60 1.50 10 13 1.00 5.00 2.53 1.19 
  11 25 1.00 4.00 2.44 1.04 11 20 0.00 4.00 2.35 1.18 
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  12 27 0.00 4.00 2.48 1.12 12 23 0.00 5.00 2.47 1.23 
  13 21 0.00 5.00 2.33 1.19 13 7 1.00 6.00 3.14 1.57 
  14 23 1.00 5.00 2.43 1.03 14 17 0.00 4.00 1.94 1.24 
  15 31 0.00 5.00 2.16 1.31 15 16 0.00 3.00 1.87 0.71 

Risk Income Perception 
(score) 

 
all 141 0.00 1.00 0.22 0.41 all 102 0.00 1.00 0.16 0.37 

  9 4 0.00 0.00 0.00 0.00 9 6 0.00 1.00 0.16 0.40 
  10 10 0.00 1.00 0.20 0.42 10 13 0.00 1.00 0.07 0.27 
  11 25 0.00 1.00 0.24 0.43 11 20 0.00 1.00 0.10 0.30 
  12 27 0.00 1.00 0.25 0.44 12 23 0.00 1.00 0.17 0.38 
  13 21 0.00 1.00 0.33 0.48 13 7 0.00 1.00 0.57 0.53 
  14 23 0.00 1.00 0.13 0.34 14 17 0.00 1.00 0.17 0.39 
  15 31 0.00 1.00 0.19 0.40 15 16 0.00 1.00 0.12 0.34 

Risk Schooling Mean 
(score) 

 
all 141 0.00 1.00 0.39 0.48 all 102 0.00 1.00 0.33 0.47 

  9 4 0.00 1.00 0.50 0.57 9 6 0.00 1.00 0.33 0.51 
  10 10 0.00 1.00 0.50 0.52 10 13 0.00 1.00 0.61 0.50 
  11 25 0.00 1.00 0.28 0.45 11 20 0.00 1.00 0.55 0.51 
  12 27 0.00 1.00 0.33 0.48 12 23 0.00 1.00 0.30 0.47 
  13 21 0.00 1.00 0.28 0.46 13 7 0.00 1.00 0.28 0.48 
  14 23 0.00 1.00 0.56 0.50 14 17 0.00 1.00 0.05 0.24 
  15 31 0.00 1.00 0.41 0.50 15 16 0.00 1.00 0.18 0.40 

Risk Monoparental 
(score) 

 
all 141 0.00 1.00 0.31 0.46 all 102 0.00 1.00 0.32 0.47 

  9 4 0.00 1.00 0.25 0.50 9 6 0.00 1.00 0.50 0.54 
  10 10 0.00 1.00 0.40 0.51 10 13 0.00 1.00 0.30 0.48 
  11 25 0.00 1.00 0.36 0.48 11 20 0.00 1.00 0.25 0.44 
  12 27 0.00 1.00 0.48 0.50 12 23 0.00 1.00 0.34 0.48 
  13 21 0.00 1.00 0.23 0.43 13 7 0.00 1.00 0.42 0.53 
  14 23 0.00 1.00 0.30 0.47 14 17 0.00 1.00 0.52 0.51 
  15 31 0.00 1.00 0.16 0.37 15 16 0.00 1.00 0.06 0.25 

Risk Unemployed 
(score) 

 
all 141 0.00 1.00 0.56 0.49 all 102 0.00 1.00 0.59 0.49 

  9 4 0.00 1.00 0.75 0.50 9 6 0.00 1.00 0.33 0.51 
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  10 10 0.00 1.00 0.40 0.51 10 13 0.00 1.00 0.61 0.50 
  11 25 0.00 1.00 0.72 0.45 11 20 0.00 1.00 0.55 0.51 
  12 27 0.00 1.00 0.55 0.50 12 23 0.00 1.00 0.73 0.44 
  13 21 0.00 1.00 0.42 0.50 13 7 0.00 1.00 0.85 0.37 
  14 23 0.00 1.00 0.47 0.51 14 17 0.00 1.00 0.35 0.49 
  15 31 0.00 1.00 0.61 0.49 15 16 0.00 1.00 0.68 0.47 

Risk Governamental 
assist (score) 

 
all 141 0.00 1.00 0.82 0.38 all 102 0.00 1.00 0.83 0.37 

  9 4 0.00 1.00 0.50 0.57 9 6 1.00 1.00 1.00 0.00 
  10 10 0.00 1.00 0.90 0.31 10 13 0.00 1.00 0.84 0.37 
  11 25 0.00 1.00 0.80 0.40 11 20 0.00 1.00 0.80 0.41 
  12 27 0.00 1.00 0.85 0.36 12 23 0.00 1.00 0.82 0.38 
  13 21 0.00 1.00 0.95 0.21 13 7 0.00 1.00 0.85 0.37 
  14 23 0.00 1.00 0.87 0.34 14 17 0.00 1.00 0.82 0.39 
  15 31 0.00 1.00 0.71 0.46 15 16 0.00 1.00 0.81 0.40 

Risk Poverty Line 
(score) 

 
all 141 0.00 1.00 0.06 0.24 all 102 0.00 1.00 0.05 0.23 

  9 4 0.00 0.00 0.00 0.00 9 6 0.00 0.00 0.00 0.00 
  10 10 0.00 1.00 0.20 0.42 10 13 0.00 1.00 0.07 0.27 
  11 25 0.00 1.00 0.04 0.20 11 20 0.00 1.00 0.10 0.30 
  12 27 0.00 0.00 0.00 0.00 12 23 0.00 1.00 0.08 0.28 
  13 21 0.00 1.00 0.09 0.30 13 7 0.00 1.00 0.14 0.37 
  14 23 0.00 1.00 0.08 0.28 14 17 0.00 0.00 0.00 0.00 
  15 31 0.00 1.00 0.06 0.24 15 16 0.00 0.00 0.00 0.00 

B
eh

av
io

u
r 

Internalizing (raw 
score) 

 
all 146 0.00 37.00 13.74 7.92 all 107 0.00 38.00 11.43 7.69 

  9 3 1.00 11.00 6.33 5.03 9 7 3.00 19.00 10.43 6.07 
  10 11 0.00 14.00 5.73 4.49 10 14 0.00 19.00 8.29 5.39 
  11 23 2.00 22.00 10.65 6.42 11 21 0.00 25.00 10.10 7.46 
  12 28 0.00 29.00 13.43 7.56 12 25 3.00 25.00 12.20 5.44 
  13 21 0.00 31.00 15.86 8.50 13 6 6.00 35.00 21.17 9.66 
  14 29 1.00 37.00 17.24 7.68 14 16 1.00 38.00 12.38 8.91 
  15 31 3.00 27.00 15.16 7.51 15 18 1.00 36.00 10.67 9.08 
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Externalizing (raw 
score) 

 
all 146 0.00 31.00 9.68 7.43 all 107 

0.00 44.00 9.95 8.16 

  9 3 6.00 13.00 8.33 4.04 9 7 6.00 12.00 9.14 2.19 

  10 11 1.00 27.00 5.18 7.46 10 14 1.00 25.00 11.00 7.34 

  11 23 1.00 28.00 10.65 8.09 11 21 0.00 44.00 11.10 10.07 

  12 28 0.00 30.00 9.11 6.67 12 25 0.00 20.00 8.04 5.63 

  13 21 0.00 22.00 9.00 6.26 13 6 1.00 36.00 20.17 12.76 

  14 29 0.00 31.00 11.41 8.69 14 16 0.00 25.00 9.81 8.09 

  15 31 0.00 26.00 10.03 7.10 15 18 0.00 23.00 7.50 7.13 

                             

 

Note: CBCL = child behavioral check list filled in by guardian
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