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ABSTRACT

Purpose: The aims of this study were to examine whether the association between 

childhood adversities and educational attainment in young adulthood can be 

explained by mental health problems in adolescence and whether associations 

and pathways differ for boys and girls.

Methods: Data were used of 2230 participants from the Tracking Adolescents’ 

Individual Lives Survey (TRAILS), a Dutch prospective cohort study with 9 year 

follow-up. Childhood adversities were measured at age 11, mental health problems 

(i.e. externalizing, internalizing and attention problems with Youth Self Report) at 

age 16 and educational attainment at age 19. Structural Equation Modeling was 

performed to analyze the data, overall and stratified by gender.

Results: Only among boys, childhood adversities were associated with low 

educational attainment in young adulthood. Externalizing problems in 

adolescence explained 5% of the association between   childhood adversities 

and educational attainment. Furthermore, for both boys and girls, externalizing 

problems in adolescence had a direct effect on educational attainment in young 

adulthood.

Conclusions: Among boys, childhood adversities are associated with poorer 

educational outcomes of young adults. A part of this association runs via 

adolescent externalizing problems. The results suggest that boys, compared to 

girls, are less capable to cope with childhood adversities. Monitoring of exposed 

boys to childhood adversities is of utmost importance.
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INTRODUCTION

Childhood adversities negatively affect educational attainment in young 

adulthood.1–4 Educational attainment plays an important role in adult life, as it is 

related with financial security, social and occupational status5,6 To date, it is still 

unclear how childhood adversities shape the educational attainment of young 

adults.

Exposure to childhood adversities is directly associated with poor 

educational attainment2,3, but this association may also be explained by mental 

health problems. Prior research showed that  childhood adversities  are associated 

with mental health problems, not only in adolescence7–9 but also in adulthood.10,11 

Examples of childhood adversities which showed to be risk factors for mental 

health problems and poor educational attainment are parental death or illness,12,13 

bully victimization,14,15 and family poverty.16,17 Adolescents suffering from mental 

health problems are at higher risk of poor school performance, school dropout 

and low educational attainment.1,18,19

While separate associations between childhood adversities, adolescents’ 

mental health problems and educational attainment have been studied 

extensively, only a few studies have examined the associations between childhood 

adversities, adolescents’ mental health problems and educational attainment in 

young adulthood from a life-course perspective.1,18 To get a better understanding 

of the underlying mechanisms between childhood adversities and educational 

attainment, the present study aims to examine the association between childhood 

adversities and educational attainment in young adulthood, thereby taking 

mental health problems in adolescence into account. All analyses were conducted 

for the total sample and for boys and girls separately. Stratifying by gender was 

done because the prevalence of mental health problems is different for boys and 

girls. Boys tend to report more externalizing problems, whereas girls report more 

internalizing problems.20 As a consequence, it is likely that pathways from mental 

health problems to educational attainment are different for boys and girls. Data 

was used of the TRAILS study, a large prospective cohort study with repeated 

measures, spanning from age 11 to age 19.
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MATERIALS AND METHODS

Ethics statement

The Dutch Central Committee on Research Involving Human Subjects approved 

all the TRAILS study protocols. All children and their parents provided written 

informed consent to participate.

Sample and design

The TRAILS study (TRacking Adolescents’ Individual Lives Survey) is a prospective 

cohort study of Dutch adolescents, examining the psychological, social and 

physical development of children towards adulthood. In March 2001, five 

municipalities in the Northern part of the Netherlands, from both urban and 

rural areas, provided names and addresses of all children born between October 

1, 1989 and September 30, 1990 (first 2 municipalities) or October 1, 1990 and 

September 30, 1991 (last 3 municipalities). In total, 3145 children were approached 

for participation, of which 2230 children (mean age 11.1, SD 0.55) were eligible to 

be included into the study. Both child and parent provided informed consent. No 

differences in psychopathology between responders and non-responders were 

observed at baseline.21 Of the baseline participants, 2149 children participated in 

the second wave (96.4% of baseline, mean age 13.5, SD 0.53), 1816 in the third 

wave (81.4% of baseline, mean age 16.3, SD 0.69) and 1881 in the fourth wave 

(84.3% of baseline, mean age 19.0, SD 0.58). More detailed information about 

design, sample, procedures and non-response analysis of the TRAILS study can be 

found elsewhere.21–23

Measures

Educational attainment was measured at age 19 with a question on the highest 

diploma obtained. If participants were still at school, the current educational 

level was taken. For example, if participants were still at university, they were 

considered as having high educational attainment. Educational attainment was 

categorized into: low (primary, lower vocational and lower secondary education), 

medium (intermediate vocational and intermediate secondary), and high (higher 

secondary, higher vocational and university).

Childhood adversities were assessed using eleven items, mostly answered 

by one of the parents. Items concerned family poverty (i.e. monthly net family 

income of less than € 1135), divorce of parents, death of parent(s) or sibling(s), 
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serious illness of parent(s) or sibling(s), not living at home for more than three 

months, hospitalization (more than once), having an injury, serious illness of 

a friend, being bullied. Being bullied was measured with peer nominations. For 

all other childhood adversities, response options were yes/no. A sum score was 

calculated, and categorized into: 0 = 0 childhood adversities, 1 = 1 or 2 childhood 

adversities, 2 = 3 or more childhood adversities.

Mental health problems were measured at age 16 with the Youth Self Report 

(YSR).24 Participants were asked to answer 112 questions about behavioral and 

emotional problems in the past 6 months with 0 = not true, 1 = somewhat or 

sometimes true, or 2 = very or often true. Three dimensions of mental health 

problems were used in this study, internalizing, externalizing and attention 

problems. The broadband scale internalizing problems contains 31 items regarding 

anxious/depressed behavior, somatic complaints and withdrawn/depressed 

behavior (α = 0.87). The broadband scale externalizing problems contains 32 items 

reflecting aggressive behavior and delinquent behavior (α = 0.85). The subscale 

attention problems consists of nine items regarding difficulties with concentrating, 

paying attention for a long time, daydreaming or getting lost in his/her thoughts 

(α = 0.68). Higher scores indicate more mental health problems. Standardized 

scores were used. All participants were attending school at age 16 when mental 

health problems were measured.

Parental educational level was measured at age 11 with a question about 

the highest level of education of the father or mother. If both levels were known 

(which was the case in 85% of the parents), the highest level of education was 

used. Level of education was categorized into: low (primary, lower vocational and 

lower secondary education), medium (intermediate vocational and intermediate 

secondary) and high (secondary, higher vocational and university).

Intelligence was determined at age 11 with the Vocabulary and Block 

Design subtests of the Revised Wechsler Intelligence Scales for Children (WISC-R)25 

leading to IQ-scores.26,27

Data analyses

First, descriptive data were presented for all variables by educational attainment. 

Statistical significant differences were assessed by Chi-square tests for categorical 

variables (i.e. gender, parental educational level and childhood adversities) and 

F-tests in one-way ANOVA analyses for continuous variables (i.e. mental health 

problems).
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Second, the association between childhood adversities and educational 

attainment in young adulthood was analyzed (model 1). To explore the role of 

mental health problems in adolescence on the association between childhood 

adversities and educational attainment in young adulthood, mental health 

problems in adolescence were added to the model (model 2). Third, to examine 

whether it is the number or the nature of the childhood adversities that explains the 

association between childhood adversities and educational attainment, analyses 

were performed separately for each childhood adversity. Childhood adversities 

which were significantly associated with educational attainment were summed, 

and categorized into: 0 childhood adversities, 1 or 2 childhood adversities, and 

3 or more childhood adversities. Next, the total explained variance of the model 

with childhood adversities which were significantly associated with educational 

attainment was compared to the total explained variance of the model with all 

childhood adversities. 

Analyses were performed by means of structural equation models (SEM) 

for ordinal data.28 This SEM model uses probit regression (instead of normal 

linear regressions) for paths containing a categorical outcome (i.e. educational 

attainment). The standard errors of the indirect effects were computed based 

on products of coefficients by multivariate delta method.29,30 SEM models were 

estimated through weighted least squares (WLSMV). Because externalizing, 

internalizing and attention problems are related, the correlation of the residuals 

was calculated and added to the structural equation models. Unstandardized 

estimates are presented. Models were estimated for the total sample and for 

boys and girls separately, and were adjusted for parental educational level and 

intelligence of the child. Analyses were performed using SPSS version 20 and 

Mplus version 7.1.

RESULTS

Missing data

Data for internalizing, externalizing and attention problems was missing for 13.0% 

to 13.9% of the respondents. Therefore, the results of the original data (i.e. with 

missings) were compared with the results of complete cases. Findings were similar, 

indicating that missing data did not influence the results.
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Sample characteristics

The total sample consisted of 1098 boys (50.8%) and 1132 girls (49.2%), with a mean 

age of 19.1 years (SD = 0.60). Of all adolescents, 558 (25.0%) had parents with a low 

educational level, 763 (34.2%) parents with a medium educational level and 867 

(38.9%) parents with a high educational level. Regarding educational attainment 

at age 19, 114 adolescents (6.7%) had reached low, 1014 (59.3%) medium and 583 

(34.1%) high educational attainment. Almost a third of the adolescents (N = 554, 

32.3%) was not exposed to any childhood adversity, 910 (53.2%) were exposed 

to one or two childhood adversities, and 257 (15.0%) were exposed to three or 

more childhood adversities. Table 1 shows the sample characteristics by level of 

educational attainment.

Childhood adversities and educational attainment in young adulthood

Figure 1a shows that childhood adversities were associated with educational 

attainment. When stratified by gender, significant associations were found for both 

boys and girls, but among girls only between three or more childhood adversities 

and educational attainment (see Figures 1b and 1c).

Childhood adversities, educational attainment in young adulthood and mental 

health problems in adolescence

When adding mental health problems to the model, the association between 

one or two childhood adversities remained significant among boys (Figure 2b). 

Externalizing problems explained 5% this association (indirect effect B = -0.04, 

95%CI= -0.084; -0.017). No significant indirect effects via internalizing or attention 

problems were found.

The association between three or more childhood adversities and 

educational attainment was significant for the total sample (Figure 2a). When 

stratified by gender, only among boys the association between three or more 

childhood adversities and educational attainment remained significant (Figure 

2b). Externalizing problems explained 5% of this association (indirect effect B = 

-0.054, 95% CI = -0.116; -0.020).

Among boys, the following childhood adversities were associated with 

educational attainment: poverty, divorce of parents, death of parent, serious illness 

of parent, not living at home and illness of a friend. No differences in explained 

variance were found between the model with only childhood adversities which 

were significantly associated with educational attainment and the model with all 

childhood adversities.
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Table 1. Sample characteristics by educational attainment at age 19 

Age Educational attainment P-value*

Variables Low Medium High

Gender, N (%) 11

- Boys 57 (50.0) 465 (45.9) 254 (43.6) 0.40

- Girls 57 (50.0) 549 (54.1) 329 (56.4)

Age in years, mean (SD) 19 19.2 (0.66) 19.0 (0.58) 19.1 (0.56) <0.001

Parental educational level, N (%) 11

- Low 50 (44.6) 248 (24.8) 50 (8.7) <0.001

- Medium 46 (41.1) 393 (39.3) 154 (6.7)

- High 16 (14.3) 359 (35.9) 372 (64.6)

Childhood adversities, N (%) 11

- Poverty (monthly income <1135€) <0.001

Yes 30 (26.3) 142 (14.0) 37 (6.3)

No 84 (73.7) 872 (86.0) 546 (93.7)

- Divorce parents <0.001

Yes 39 (34.2) 212 (20.9) 73 (12.5)

No 75 (65.8) 802 (79.1) 510 (87.5)

- Death parent 0.194

Yes 2 (1.8) 18 (1.8) 4 (0.7)

No 112 (98.2) 996 (98.2) 579 (99.3)

- Death family member 0.285

Yes 2 (1.8) 11 (1.1) 12 (2.1)

No 112 (98.2) 1003 (98.9) 571 (97.9)

- Serious illness parent(s) 0.004

Yes 51 (44.7) 324 (32.0) 168 (28.8)

No 63 (55.3) 690 (68.0) 415 (71.2)

- Serious illness sibling 0.212

Yes 13 (11.4) 94 (9.3) 42 (7.2)

No 101 (88.6) 920 (90.7) 541 (92.8)

- Not living at home (> 3 months) <0.001

Yes 7 (6.1) 11 (1.1) 5 (0.9)

No 107 (93.9) 1003 (98.9) 578 (99.1)

- Hospitalization (>1 time) 0.020

Yes 17 (14.9) 140 (13.8) 54 (9.3)

No 97 (85.1) 874 (86.2) 529 (90.7)

- Injury 0.205

Yes 19 (16.7) 181 (17.9) 84 (14.4)

No 95 (83.3) 833 (82.1) 499 (85.6)

- Serious illness friend 0.112

Yes 11 (9.6) 109 (10.7) 44 (7.5)

No 103 (90.4) 905 (89.3) 539 (92.5)

- Being bullied 0.197

Yes 17 (14.9) 128 (12.6) 59 (10.1)

No 97 (85.1) 886 (87.4) 524 (89.9)
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Age Educational attainment P-value*

Variables Low Medium High

Nr of childhood adversities, N (%) 11 <0.001

- 0 24 (21.1) 297 (29.3) 223 (38.3)

- 1 or 2 52 (45.6) 554 (54.6) 304 (52.1)

- 3 or more 38 (33.3) 163 (16.1) 56 (9.6)

Externalizing problems, mean (SD) 16 0.40 (0.24) 0.33 (0.22) 0.26 (0.17) <0.001

Internalizing problems, mean (SD) 16 0.38 (0.31) 0.32 (0.25) 0.30 (0.23) 0.01

Attention problems, mean (SD) 16 0.67 (0.36) 0.62 (0.34) 0.53 (0.33) <0.001

* Chi-square tests are performed for categorical variables and one-way ANOVA analyses for continues 
variables

Childhood 
adversities

Educational 
attainment

I. -0.16 (0.07)*
II. -0.45 (0.10)***    

Childhood 
adversities

Educational 
attainment

I. -0.27 (0.10)**    
II. -0.66 (0.15)***

A

B

Childhood 
adversities

Educational 
attainment

I. -0.07 (0.09)   
II. -0.27 (0.13)*

Childhood Young adulthood

C

Figure 1. The unstandardized eff ects (B) of childhood adversities on educational attainment in young 
adulthood for the total sample (A), boys (B) and girls (C).
I. Eff ect of 1 or 2 childhood adversities vs. no childhood adversities| II. Eff ect of 3 or more childhood adversities 
vs. no childhood adversities

Table 1 continued. Sample characteristics by educational attainment at age 19
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Childhood 
adversities

Externalizing 
problems

Internalizing 
problems

Attention 
problems

Educational 
attainment

I. 0.04 (0.01)***
II. 0.04 (0.02)**

I. 0.02 (0.01)
II. 0.03 (0.02)

I. 0.05 (0.02)*
II. 0.05 (0.03)

   -0.96 (0.18)***

   0.23 (0.15)

   -0.16 (0.11)

I. -0.12 (0.07)
II. -0.41 (0.10)***    

Childhood 
adversities

Externalizing 
problems

Internalizing 
problems

Attention 
problems

Educational 
attainment

I. 0.03 (0.02)*
II. 0.01 (0.02)

I. 0.06 (0.02)**
II. 0.04 (0.03)

I. 0.05 (0.03)
II. 0.02 (0.03)

   -1.08 (0.24)***

   0.21 (0.21)

   -0.25 (0.18)

I. -0.04 (0.09)   
II. -0.26 (0.13)

Childhood Adolescence Young adulthood

A

B

C

Childhood 
adversities

Externalizing 
problems

Internalizing 
problems

Attention 
problems

Educational 
attainment

I. 0.06 (0.02)**
II. 0.07 (0.03)**

I. -0.02 (0.02)
II. 0.04 (0.03)

I. 0.04 (0.03)
II. 0.09 (0.04)*

   -0.74 (0.25)**

   0.13 (0.26)

   -0.04 (0.16)

I. -0.22 (0.10)*
II. -0.61 (0.14)***    

Figure 2. The unstandardized effects (B) of childhood adversities on educational attainment in young 
adulthood, via mental health problems in adolescence for total sample (A), boys (B) and girls (C).
I. Effect of 1 or 2 childhood adversities vs. no childhood adversities| II. Effect of 3 or more childhood adversities 
vs. no childhood adversities
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DISCUSSION

Our study showed that childhood adversities and educational attainment in 

young adulthood are strongly associated, but only among boys. Furthermore, 

externalizing problems explained 5% of the association between childhood 

adversities and educational attainment. We found no significant indirect effects 

via internalizing or attention problems for the association between childhood 

adversities and educational attainment.

We found direct associations between childhood adversities and 

educational attainment in young adulthood independent of mental health 

problems, which is in line with earlier research.1–3 These associations were partly 

explained by externalizing problems (i.e. 5%), but not by internalizing or attention 

problems. Where prior studies found that childhood adversities were strongly 

associated with mental health problems,7,9 we found only small, though significant, 

associations. An explanation for this discrepancy may be that the aforementioned 

studies measured mental disorders, while we measured mental health problems, 

i.e. including less severe problems. The difference in severity may explain the 

heterogeneity in findings. Furthermore, we found that externalizing problems 

had a direct effect on educational attainment in young adulthood, while a strong 

indirect effect was expected. The finding of a direct effect is in line with earlier 

studies, which have shown the effect of externalizing problems on educational 

attainment.17,31,32

We adjusted for parental educational level, but it cannot be excluded 

that results are different for adolescents with low educated parents compared 

to adolescents with high educated parents. An extensive amount of research 

showed that family of origin has a direct major effect on educational attainment.1–4 

Home factors, like resources, physical environment, distractions and involvement 

of parents, contribute significantly to school performance of children.33 Torche34 

found that this intergenerational association is strongest for people with low 

levels of educational attainment. Because our sample size is too small to address 

this, future research is needed to examine whether the influence mental health 

problems on the association between childhood adversities and educational 

attainment is different for young adults with low, medium and high educated 

parents.

We found important gender differences in the association of childhood 

adversities and educational attainment in young adulthood, whereas others did 
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not assess gender or only adjusted for it.2,3 First, we found a significant direct 

association between childhood adversities and educational attainment only 

among boys, which was partly explained by externalizing problems. This may be 

due to the level of effortful control, i.e. the capability of regulating responses to 

external stimuli. A low level of effortful control may increase the risk of developing 

externalizing problems, and hence the risk of poor educational attainment. Bakker 

et al.35 demonstrated that adolescents, who have been exposed to childhood 

adversities, had lower risks of developing externalizing problems when having 

high levels of effortful control. In general, boys report lower levels of effortful 

control compared to girls.36,37 Moreover, a study of Karreman et al.38 showed that 

effortful control was more strongly associated with externalizing problems among 

boys than among girls. Further research is needed to get a better understanding of 

the role of effortful control and other underlying mechanisms between childhood 

adversities and educational attainment in young adulthood.

No differences were found when comparing models with all childhood 

adversities included and models with only childhood adversities which were 

significantly associated with educational attainment. This suggests that the 

association between childhood adversities and educational attainment may be 

better explained by the number of childhood adversities than by the nature of 

childhood adversities. However, prior research has shown that both the nature and 

the number of childhood adversities matter, when looking at the effect on mental 

health problems.7,39 Benjet et al.39 suggested that there may be a ceiling effect of 

childhood adversities, i.e. at a certain point, the impact of an additional childhood 

adversity does not enlarge the impact of the sum of the childhood adversities.

 Our study has several strengths. We used data from a large and representative 

sample with a prospective design and high retention rates during 9-year follow-up, 

ranging from 81.4% to 96.4%. Furthermore, mental health problems in adolescence 

were measured with valid and reliable measures (i.e. YSR).24 This study has also 

some limitations, which should be taken into account when interpreting the 

results. Parents were asked if childhood adversities had taken place in the age span 

of 0 to 11 years. This long period may have led to recall bias. This may have added 

random error leading to an underestimation of the effect of childhood adversities 

on mental health problems and educational attainment. Another limitation may 

be that we did not take into account factors like parental stress, intelligence of 

parents, and parental functioning, although these factors might have an influence 

on the associations between childhood adversities, mental health problems and 
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educational attainment.1,9 Further research is needed to link our findings to these 

unmeasured factors.

Policy makers and health professionals should be aware of the vulnerable 

position of boys exposed to childhood adversities. Interventions should start at a 

young age to prevent boys from developing mental health problems.40 It might be 

helpful for boys to learn ways to cope with their experienced childhood adversities.

In conclusion, our study showed that, among boys, childhood adversities 

have profound and long-term effects on educational attainment, with externalizing 

problems explaining this association partly. Monitoring boys exposed to childhood 

adversities and timely treatment of their problems may be a promising route.
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