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Abstract Internalizing problems (anxiety and depres-

sion) are repeatedly reported to be associated with dropout

from secondary school and adverse social and health out-

comes later in life, but the evidence appears inconsistent.

The aim of this study was to systematically review the

evidence for internalizing problems as a risk factor for

early school leaving. A systematic search in major data-

bases with thematic search strings for both internalizing

disorders and early school leaving yielded 3188 records, of

which 14 were included after screening and reading of full

texts by two researchers independently after preset inclu-

sion and exclusion criteria. The review process identified

four prospective, three trajectory and seven retrospective

studies. Variation in measurements, design, adjustments

and statistics precluded meta-analyses. The results were

mixed. Internalizing problems were reported to increase the

risk of early school leaving in prospective studies, but not

when adjusted for conduct disorder and ADHD. It is

somewhat unclear if the association is robust for adjust-

ment for externalizing problems in studies applying tra-

jectory analyses and non-diagnostic instruments. There

were no systematic gender differences in reported associ-

ations. In conclusion, internalizing problems were repeat-

edly reported to increase the risk of early school leaving,

but this association was partly or fully accounted for by

adjustment for comorbid externalizing problems. However,

whether this is adjusting for mediating or confounding

factors remains unanswered.

Keywords Adolescence � Internalizing � Anxiety �
Depression � Dropout � Early School Leaving

Introduction

Early school leaving is associated with adverse outcomes for

individuals in terms of social integration, economic prospects

and future health (Fryers et al. 2003). In turn, it is also costly

for the welfare state partly due to increased future welfare

dependency among adults with lower levels of educational

attainment (Nevala et al. 2011). In Europe, 14.4 % have not

completed upper secondary school within the age of 24

(Nevala et al. 2011), and 25.1 % of young adults in the US

have not attained their diploma within 4 years of entering

public high school (Lee et al. 2011). Better understanding of

mechanisms causing early school leaving may inform tai-

lored interventions (Nevala et al. 2011; OECD 2011).

Adverse outcomes of internalizing disorders including

anxiety and depression are well documented. For example,
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depression is a risk factor for increased mortality across

various causes of death (Mykletun et al. 2007), and the

association is in strength comparable to that of smoking

and mortality (Mykletun et al. 2009). Both anxiety and

depression are strong predictors of later sickness absence

(Knudsen et al. 2013) and disability benefit award (Myk-

letun et al. 2006). The associations between internalizing

problems and such adverse outcomes are found to be

stronger in younger individuals than in older individuals

(Mykletun et al. 2006, 2007). Both depression and anxiety

contribute substantially to the global burden of disease

(Whiteford et al. 2013). On this background, it is therefore

a compelling hypothesis that early school leaving may to

some extent be a consequence of anxiety and depression.

Some large and well known studies have supported the

hypothesis that early onset psychiatric disorders are cau-

sally associated with early school leaving. For instance,

Kessler et al. (1995) reported that individuals with psy-

chiatric disorders account for about 14.2 % of the high

school dropout population in the US. Vander Stoep et al.

(2003) report that about 46 % of high school non-com-

pletion in the US is likely to be attributed to psychiatric

disorders. The proportion of early school leaving attributed

specifically to internalizing disorders is not known, but the

relatively high prevalence of these disorders, and their

substantial comorbidity with other mental disorders

(Kessler et al. 2005b) warrants a thorough investigation of

the role of internalizing disorders as potential risk factors

for early school leaving. Beyond these well-known studies,

findings are more mixed, including studies reporting no

association between early school leaving and internalizing

disorders (Miech et al. 1999), and some even negative

associations (Borges et al. 2011). Importantly, the extent to

which early onset internalizing disorders are associated

with early school leaving feeds into the discussion of

whether the frequently reported educational gradient in

common mental disorders (Bjelland et al. 2008; Wang et al.

2010) can at least partially be attributed to impaired social

mobility caused by early onset anxiety and depression.

A challenge in identifying the association between

internalizing disorders and early school leaving is to

determine the extent to which this association is partly or

fully attributed to confounders such as social inequality,

family characteristics, school related factors, or comor-

bidity. Comorbidity between externalizing and internaliz-

ing problems is well recognized (Kessler et al. 2005b). It is

therefore, important to assess the extent to which associa-

tions between internalizing problems and early school

leaving are consistent when accounting for comorbidity.

Evidence suggesting inconsistent associations between

individuals with and without comorbid disorders may

potentially suggest biased estimates in studies that do not

account for comorbidity. The investigation of the impor-

tance of comorbidity is particularly important in light of

the well-established evidence for associations between

externalizing problems and later early school leaving

(Kessler et al. 1995; Miech et al. 1999; Esch et al. 2014).

Systematic reviews have indicated that externalizing

behavioral problems such as ADHD (van der Kolk et al.

2011; Esch et al. 2014) and cannabis use (Macleod et al.

2004; Esch et al. 2014) are important risk factors for early

school leaving, while mood and anxiety disorders have

been found to be relatively weakly associated with early

school leaving (Esch et al. 2014).

Gender differences have been well established in the

prevalence rates of both internalizing problems and early

school leaving. While girls are found to be more likely to

suffer internalizing problems (Kessler et al. 2005a), boys

have been found to have higher prevalence rates of early

school leaving (Nevala et al. 2011). Analyses of gender

differences in the associations between internalizing

problems and early school leaving does, however, appear

to be inconsistent across studies as Fergusson and Wood-

ward (2002) found no significant gender differences

whereas McLeod and Fettes found lower risk of early

school leaving for girls with high anxiety symptoms during

adolescence (2007). This study will, therefore, attempt to

clarify whether the cumulative body of evidence supports

consistent associations across gender or a gender modifi-

cation of the association between internalizing problems

and early school leaving.

Current Study

While Esch et al. (2014) have recently published a com-

prehensive systematic review investigating the associations

between a broad spectrum of mental disorders and early

school leaving, we aim to conduct a more specific review,

investigating the extent to which early school leaving may

be a consequence of early onset internalizing disorders or

symptoms thereof. Furthermore, we aim to focus on

research design and residual confounding. As internalizing

problems often co-occur with externalizing problems

(Kessler et al. 2005b), we will particularly examine to

which extent externalizing problems (ADHD), conduct

disorder and symptoms thereof may be accounting for the

alleged association between internalizing problems and

later early school leaving. We will also examine if there is

any evidence of gender interaction in this hypothesized

association, which is relevant in light of higher prevalence

of internalizing problems in girls (Kessler et al. 1993),

though lower rates of early school leaving (Nevala et al.

2011).
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Methods

Search Strategy

The current study searched ISI web of knowledge, Embase,

Medline, PsychInfo, and Scopus (November 30, 2012). No

date restrictions were set on the search. Two thematic

search strings were used to find articles on the topics of

internalizing disorders and early school leaving (see ‘‘Ap-

pendix’’). Additional records where identified by forward

search and by searching through reference lists of included

articles.

Eligibility Criteria

The following criteria were used to assess whether studies

were suitable for inclusion in the current review:

1. A title referring to relevant topics such as early school

leaving or mental disorders/symptoms.

2. An independent variable measuring internalizing prob-

lems either as symptoms or as clinical diagnosis

indicating anxiety and/or depression.

3. A dichotomous dependent variable indicating whether

participants had completed high school/upper sec-

ondary school. Studies using educational attainment as

a continuous variable were not included.

4. Reported statistical test(s) for differences in risk for

early school leaving between either symptom level or

diagnostic groups (diagnosis vs. no diagnosis) assessed

in childhood or adolescence.

5. A general population sample. Samples that were pre-

selected on particular characteristics such as chronic

illness, traumatic experiences, or children with ADHD,

externalizing or internalizing behavioral problems

were excluded.

Results

Study Extraction

Figure 1 shows the flow chart based upon the suggestions

of the Prisma group (Moher et al. 2009) for the selection of

included studies. The search yielded a total of 3188 records

that were first screened by the first author. Papers were

excluded based on the relevance of their titles. Second, the

abstracts of the 571 remaining records were screened by

two researchers (O. M. and W. N.), excluding 428 studies

that did not explicitly address topics relevant to early

school leaving and mental disorders/symptoms according

to eligibility criterion 1. Next, full text studies were

assessed for eligibility according to eligibility criteria 2–5

(by O. M. and W. N.). Reasons for excluding the 129

studies are listed in Fig. 1. At any stage, differences in

opinion between the investigators were settled after

discussion.

Further, we searched the reference lists of the included

records and did forward searches to find more recent

studies having cited these. Three studies (Borges et al.

2011; Jayakody et al. 1998; Lee et al. 2009) were found to

be relevant for the review, but one study (Jayakody et al.

1998) used a subsample of the data from The National

Comorbidity study (NCS) which was also used in Kessler

and colleagues (Kessler et al. 1995). In this case, we chose

to describe the study of Kessler (Kessler et al. 1995) as

both genders were included in the analysis. After searching

the reference lists and performing forward searches, we

identified two more relevant studies (Lee et al. 2009; Myer

et al. 2009). When two or more studies used subsets of the

same data, we chose to describe the most recent and/or

comprehensive of these studies (Fletcher 2010; McLeod

and Fettes 2007), leaving three studies out of the analysis

(Fletcher 2008; Needham 2009; McLeod and Kaiser 2004).

Characteristics of Included Studies

The final sample included 14 studies which are described in

Table 1. The majority of the studies (n = 11) were con-

ducted in USA, Canada, Australia and New Zealand, while

one study was done in South Africa (Myer et al. 2009), one

in Mexico (Borges et al. 2011), and one study included

samples from 16 different countries (Lee et al. 2009). In

total, the 14 papers examine 1,14,726 individuals, and were

published between 1995 and 2012. The studies are grouped

into three categories based on their study designs:

(a) prospective variable-oriented studies (n = 4 studies),

(b) retrospective studies (n = 7 studies), and (c) trajectory

studies (n = 3 studies).

There was considerable variation in measurement of key

variables. Two studies (Duchesne et al. 2008; Morin et al.

2011) attained educational status from registries, and the

remaining studies collected information about education

from either interviews or self-report questionnaires. In the

latter alternative, attrition is an obvious limitation, pre-

sumably strongly related to outcome variable itself. Inter-

nalizing problems were in ten studies based on clinical

interviews (Kessler et al. 1995; Borges et al. 2011; Lee

et al. 2009; Myer et al. 2009; Miech et al. 1999; Vander

Stoep et al. 2002; Fergusson and Woodward 2002; Breslau

et al. 2008, 2011; Leach and Butterworth 2012), and in four

studies based on questionnaires for self-report of symptoms

(Fletcher 2010; McLeod and Fettes 2007; Duchesne et al.

2008; Morin et al. 2011).
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Design

Prospective Variable-Oriented Studies

Four prospective variable-oriented studies were identified

(Fletcher 2010; Miech et al. 1999; Vander Stoep et al.

2002; Fergusson and Woodward 2002). Two of these

studies included measures of both anxiety and depression

symptoms (Miech et al. 1999; Vander Stoep et al. 2002)

while two reported for depression only (Fletcher 2010;

Fergusson and Woodward 2002). Three of the four studies

reported increased risk of early school leaving during

follow-up among adolescents with internalizing problems

(Fletcher 2010; Vander Stoep et al. 2002; Fergusson and

Woodward 2002). None of three studies adjusted for

comorbidity. Two studies found increased risk for drop-

ping out/early school leaving for adolescents with

depression (Fergusson and Woodward 2002; Vander

Stoep et al. 2002). Using a continuous scale measuring

depressive symptoms, Fletcher (2010) reported one stan-

dard deviation in symptom level to be associated with

3.5 % increase in probability for early school leaving.

When using a dichotomized variable indicating high

levels of depressive symptoms, associations with early

school leaving was not found to be statistically signifi-

cant. One of two studies that included measures of anx-

iety found it to be a significant risk factor for early school

leaving (Vander Stoep et al. 2002). The only prospective-

variable oriented study reporting estimates both with and

without adjustment for comorbidity (conduct disorder,

anxiety disorder, smoking and alcohol abuse) found that

depression was associated with early school leaving

before adjustment, but not after (Fergusson and Wood-

ward 2002).

Records iden�fied through  search 
of databases   

(n=5009) 

Addi�onal records iden�fied:  
Forward search (n= 1481) 
Relevant �tles in reference lists (n=50) 

Records a�er duplicates removed  
(n = 3188) 

Abstracts screened  
(n = 571) 

Records excluded based on 
�tle 

(n = 2617) 

Full-text ar�cles assessed 
for eligibility  

(n = 143)

Records excluded with 
reasons (n=129) 

• Not English (n=5) 
• Disserta�ons (n=7) 
• Non-empirical (n=5) 
• Not addressing ESL 

(n=56) 
• No relevant mental 

disorder variables 
(n=16) 

• Not providing 
relevant results 
(n=36) 

• Data presented in 
more recent papers 
(n=4) 

Ar�cles included in 
narra�ve synthesis  

(n = 14) 

Records excluded based on 
abstract (n=428) 

Fig. 1 Study selection flow

chart
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Retrospective Studies

Seven studies used retrospective recall of symptoms of

internalizing problems, and also age of onset (Kessler et al.

1995; Borges et al. 2011; Lee et al. 2009; Myer et al. 2009;

Leach and Butterworth 2012; Breslau et al. 2008, 2011).

Five of these used clinical interviews to assess a range of

clinical disorders (Kessler et al. 1995; Borges et al. 2011;

Myer et al. 2009; Leach and Butterworth 2012; Breslau

et al. 2011). All retrospective studies assessed both

depressive and anxiety diagnoses.

Six studies reported increased risk for early school

leaving among individuals who reported having experi-

enced depression or a mood disorder during adolescence

(Lee et al. 2009; Myer et al. 2009; Kessler et al. 1995;

Leach and Butterworth 2012; Breslau et al. 2008, 2011),

while one study (Borges et al. 2011) reported non-signifi-

cant associations between mood disorders and early school

leaving.

The results were less consistent for anxiety. Three

studies reported increased risk for early school leaving for

adolescents with one or more types of anxiety disorders

(Kessler et al. 1995; Breslau et al. 2008, 2011). Two

studies found anxiety to be associated with increased risk

of early school leaving for subgroups of their sample.

Leach and Butterworth (2012) reported anxiety disorders to

be associated with increased risk of early school leaving for

women only. Lee et al. (2009) found that having any

anxiety disorder was associated with increased odds for

early school leaving in high income countries, while no

significant associations were found in low-and middle-in-

come countries. Finally, Borges et al. (2011) found anxiety

disorders to be associated with reduced, rather than

increased risk for early school leaving.

The only retrospective study adjusting for comorbid

externalizing problems (conduct disorder and ADHD)

amongst other variables, found no statistically significant

association between internalizing problems and early

school leaving (Breslau et al. 2011).

Trajectory Studies

Three of the reviewed studies were trajectory studies

(Duchesne et al. 2008; Morin et al. 2011; McLeod and

Table 1 Included studies, reported associations between internalizing problems and early school leaving, and study quality for the included

studies

First author Year of

publication

N Country Not comorbidity adjusted Adjusted for comorbidity

Anxiety Depression Anxiety Depression

Prospective studies

Miech 1999 939 New Zealand n.sd/n.se n.sd/n.se

Fergussona 2002 1265 New Zealand ?d n.sd

Vander Stoep 2002 181 USA ?d ?d

Fletcher 2010 14,128 USA n.sd/?e

Retrospective studies

Kessler 1995 5877 USA ?d ?d

Breslau 2008 9282 USA ?d ?d

Leeb 2009 41,688 International ?d/n.sd ?d

Myer 2009 3370 South Africa n.sd ?d

Borges 2011 2362 Mexico -d n.sd

Breslau 2011 29,662 USA ?d ?d n.sd n.sd

Leachc 2012 2055 Australia n.sd/?d ?d

Trajectory studies

Mcleoda 2007 883 USA ?e ?e

Duchesne 2008 2000 Canada ?e

Morin 2011 1034 Canada ?e

?, Signifies a positive association between internalizing problems and early school leaving; -, signifies a negative association; n.s, signifies non-

significant associations
a Gender specific results are also reviewed in the results section, but the table only presents overall results
b Results are stratified by income level (high-income countries/low and middle-income countries)
c Results stratified by gender (male/female)
d Analysis using diagnosis or high symptom level
e Analyses using symptom level
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Fettes 2007). These were based on repeated measures of

internalizing symptoms. By means of various types of

mixture modeling, participants were assigned to differ-

ent groups/classes based upon the similarity in symptom

development across time. Thus, the classification of

individuals were data-driven, rather than theory driven.

Associations were estimated between the different

groups and risk for early school leaving. These studies

are reviewed separately from the other prospective

studies as they report associations between groups of

individuals to early school leaving rather than between

variables.

Duchesne et al. (2008) used repeated measurements of

anxiety symptoms from about 5 years old to about 11 years

old and compared the odds of non-completion of high

school in each of these groups when participants were

20 years old. This study identified four different trajectory

groups differing in their levels of anxiety symptoms across

time. The low symptom group comprised about 10 %, the

moderate symptom group 39 %, the high symptom group

41 % and the chronic high symptom group consisted of

about 10 % of the sample. The two groups with the highest

levels of symptoms were found to be at increased risk for

early school leaving compared to the reference group

(moderate symptom group).

Morin et al. (2011) identified five trajectory groups

based on participants reported anxiety symptoms from

about 12 years of age to about 17 years of age. These were

the non-anxious (76.8 % of the sample), decreasing anxiety

(2.5 %), school-related anxiety (3.9 %), transition related

anxiety (2.7 %), and the moderate and decreasing anxiety

groups (14 %). The school-related anxiety group who had

initially low anxiety levels which increased to peak at the

midpoint of the study period and the transition related

anxiety group who had initially low levels of symptoms

which increased to peak near the end of the study were

found to have significantly higher dropout rates than the

other groups.

McLeod and Fettes (2007) identified four different tra-

jectories based upon symptoms of internalizing problems

from children were 6–8 years old to when they were

18–20 years old and compared the risk for early school

leaving relative to the stable low symptoms reference

group (67 % of the sample). Relative to the stable low

symptoms group, both the childhood high symptoms group

(6 % of the sample) and the adolescence high symptoms

groups (6 % of the sample) were less likely to complete

upper secondary school. After controlling for externalizing

problem behaviors, the association between the childhood

high symptom group attenuated to statistical non-signifi-

cance, while the childhood moderate symptom group

remained at higher risk for early school leaving relative to

the reference group.

Gender Differences

Nine studies adjusted for gender (Kessler et al. 1995;

Borges et al. 2011; Myer et al. 2009; Fletcher 2010;

McLeod and Fettes 2007; Duchesne et al. 2008; Vander

Stoep et al. 2002; Breslau et al. 2008, 2011), whereas only

two of these reported non-significant tests of gender

interactions to justify the inclusion of gender as a covariate

in the analyses (Kessler et al. 1995; Miech et al. 1999). One

additional study tested for gender interaction and reported

gender-stratified results despite concluding that differences

between genders were not significant (Fergusson and

Woodward 2002). In contrast to this, one of the trajectory

studies reported reduced risk of early school leaving among

girls with increasing anxiety symptom load during ado-

lescence relative to boys (McLeod and Fettes 2007).

Confounding Factors

Most of the studies included adjustments for socio-eco-

nomic factors at family level (Kessler et al. 1995; Borges

et al. 2011; Lee et al. 2009; McLeod and Fettes 2007;

Morin et al. 2011; Miech et al. 1999; Vander Stoep et al.

2002; Fergusson and Woodward 2002; Breslau et al. 2008),

but blockwise adjustment with unique sets of covariates

limit the comparability and the possibility to draw con-

clusions regarding the effects of specific covariates. Nev-

ertheless, one study (Fletcher 2010) investigated the role of

confounding associated with family and school character-

istics by using fixed effects models. The results indicate

that non-significant estimates of association attenuated

somewhat when including both sibling fixed effects and

school level fixed effects. When using a continuous

symptom measure for depression, the associations with

early school leaving attenuated from a significant OLS

estimate of 0.027 (p\ 0.05) to a non-significant 0.021

when including sibling fixed effects, and from 0.035

(p\ 0.01) to 0.032 (p\ 0.01) when controlling for school

fixed effects.

Comorbid Conditions

Comorbidity between internalizing disorder and other

mental disorders, in particular externalizing disorders,

represents an obvious challenge regarding confounding.

Only three of the reviewed studies presented estimates both

before and after adjusting for comorbid disorders (McLeod

and Fettes 2007; Fergusson and Woodward 2002; Breslau

et al. 2011). One prospective-variable oriented study

(Fergusson and Woodward 2002) and one retrospective

study (Breslau et al. 2011) reported non-significant asso-

ciations between internalizing disorders and early school

leaving after adjusting for externalizing problems.
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Nevertheless, these studies also included a range of other

covariates in the same analysis limiting the extent to which

the attenuation of associations can be attributed to specific

variables.

The study of Breslau et al. (2011) included demographic

information and childhood adversity as control-variables

along with all reported internalizing and externalizing

disorders. Their results showed that adjusting for comor-

bidity attenuated associations for mania from 2.14sig to

1.38n.s, for panic from 1.92sig to 1.51n.s, for social phobia

from 1.40sig to 1.11n.s, for specific phobia from 1.24sig to

1.05n.s, for PTSD from 1.56sig to 1.11n.s, for generalized

anxiety disorder from 1.35n.s to 0.78n.s, and for depression/

dysthymia from 1.30sig to .098n.s.1

Fergusson and Woodward (2002) showed that associa-

tions between major depression during early adolescence

and leaving school without educational qualifications

attenuated from or 1.8sig to 1.1n.s when controlling for

arrange of covariates including anxiety disorder, conduct

disorder and alcohol abuse.

Discussion

Studies investigating associations between internalizing

problems and early school leaving have yielded inconsis-

tent results, but it is unclear whether this inconsistency may

be due to differences in study design, statistical models, or

which statistical control variables are included. The aim of

this systematic review was, therefore, to assess the state of

the evidence with regard to whether internalizing problems

among children and adolescents constitute a risk factor for

early school leaving and whether the inclusion of potential

confounding variables influence these results. The extent to

which associations vary across gender differences for the

association was also investigated.

The main findings of the current review suggests that,

regardless of research design, most included studies

reported significant associations between internalizing

disorders or symptoms thereof and early school leaving.

This is an important finding as early school leaving is

associated with increased risk for long term unemployment

(Kokko et al. 2000), imprisonment (Sum et al. 2009) and

increased expenses for the welfare state (Nevala et al.

2011).

Our results indicate that individuals with early onset

internalizing disorders are, to some extent, selected into

truncated educational careers. To the extent that there is a

causal effect of internalizing disorders on early school

leaving, this would add to the already strong case for

increased treatment and prevention of these disorders

during adolescence. Nevertheless, the confidence in these

results should be balanced against the lack of meta-analytic

evidence and the limitations discussed below.

The results from the seven retrospective studies are

vulnerable for reverse causality, recall bias and selective

attrition. Reverse causality may be a problem as the ret-

rospective studies rely on diagnosing mental disorders in

the past and age at onset trough diagnostic interviews.

Recall bias may influence the results as the internalizing

disorders occurring prior to school dropout are reported

after individuals have left school, which could result in the

confusion of past and present symptoms or conditions. The

retrospective studies are also all vulnerable to selective

attrition related to the disorders, to the outcome (early

school leaving) or to their social consequences. Conse-

quently, institutionalized individuals or those with severe

mental illness, who are more likely to have mental illness

relative to the general population, are not included in such

studies (Kessler et al. 1995). Therefore, we advise caution

when interpreting results from retrospective studies.

Confounding is addressed in many of the studies, but

with the exception of one study (Leach and Butterworth

2012), all studies used block-wise adjustment for multiple

factors, thereby limiting conclusions regarding specific

confounders. The study investigating the role of single

confounding factors concluded that the estimates of asso-

ciation between depression and early school leaving were

relatively robust to unobserved shared sibling characteris-

tics and school characteristics (Fletcher 2010).

Two of the included studies indicate that the relationship

between internalizing disorders and early school leaving

attenuate to non-significance after controlling for exter-

nalizing behavior problems like ADHD (Breslau et al.

2011) and conduct disorder (Fergusson and Woodward

2002). One trajectory-study by McLeod and Fettes (2007)

reported that the associations between internalizing tra-

jectories and early school leaving remained largely

unchanged when controlling for trajectories of externaliz-

ing problem behaviors. The inconsistency in results when

comparing the trajectory study (McLeod and Fettes 2007)

with the two other studies (Breslau et al. 2011; Fergusson

and Woodward 2002) may in part be due to the lack of

comparable statistical analyses and different measurement

of the independent variables. However, while results are

consistent between the studies of Breslau et al. (2011) and

Fergusson and Woodward (2002), it is not clear whether

these studies provide valid results regarding confounding

by externalizing problem behaviors. First, the lack of evi-

dence for a temporal sequence in the time of onset for the

different disorders limits our ability to distinguish con-

founding from mediation. It is, therefore, impossible to

determine whether the adjusted estimates are over-adjusted

1 Statistical significance as indicated by 95 % confidence intervals

not overlapping with 1.
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or if they represent the true association between internal-

izing disorders and early school leaving. Second, the sta-

tistical adjustment for factors that are correlated with

internalizing disorders introduces the possibility of biased

estimates due to multicolinearity. Finally, while all esti-

mates of association attenuated and lost their statistical

significance when adjusting for externalizing problem

behaviors (Breslau et al. 2011; Fergusson and Woodward

2002), some of the more specific disorders such as mania,

panic, specific phobia and post-traumatic stress disorder

retained odds-ratios of between 1.11 and 1.51, suggesting

that studies with larger samples would identify these as

statistically significant.

These findings also contrast with the former review by

Esch et al. (2014) as they suggest that the association

between internalizing disorders and educational attainment

to be strongly mediated by co-occurring disruptive

behavior problems and by academic achievement. While it

is indeed possible that internalizing problems may lead to

disruptive behavior problems and poor academic achieve-

ment which in turn may lead to low educational attainment

or early school leaving, none of the cited references (Miech

et al. 1999; Breslau et al. 2011) include appropriate

mediation analyses which would allow for such a temporal

sequence to be tested. We therefore consider the cause for

the attenuation of associations after adjustment for exter-

nalizing problem behaviors to be unknown. In sum, the

lack of consistency in results and general limitations in the

reviewed studies suggest that the evidence is inconclusive

with regard to potential confounding or mediation of

externalizing problem behaviors.

Comorbidity is not only relevant due to potential con-

founding, but also with regard to the risk associated with

having multiple disorders, or specific combinations of

disorders. Four studies provided results indicating that the

risk of early school leaving increased with the number of

disorders (Kessler et al. 1995; Borges et al. 2011; Lee et al.

2009; Breslau et al. 2008). However, these results were

based upon non-specific comorbidity and are not neces-

sarily relevant for the current investigation. Only one study

addressed specific types of comorbidity and reported that

the odds for early school leaving were not different for

adolescents with both an internalizing disorder and conduct

disorder or ADHD, relative to adolescents with only con-

duct disorders or ADHD (Breslau et al. 2011). In the tra-

jectory studies, it is unclear to what extent the analysis is

capable of separating internalizing from externalizing

problems.

Attrition is an obvious source of bias in the majority of

studies not relying on registry outcomes in both prospec-

tive and trajectory studies. Obviously, adolescents who

have dropped out of school are less likely to participate in

follow-ups and mental disorder in itself has been shown to

be related to non-participation (Bergman et al. 2010). In

sum, this is highly problematic as attrition during follow-up

and participation bias related to mental disorder prior to

dropout may lead to biased estimates.

Our findings suggest that gender differences in associ-

ations between internalizing problems and early school

leaving have not been a prioritized area for most of the

reviewed studies. Only two studies reported stratified

analyses for gender, indicating a stronger association

between internalizing problems and early school leaving in

girls than in boys (Fergusson and Woodward 2002; Leach

and Butterworth 2012). However, these gender differences

were not supported by statistical analyses as three (Kessler

et al. 1995; Miech et al. 1999; Fergusson and Woodward

2002) out of four studies testing for gender interactions

conclude that associations are not different for boys and

girls. The final study concluded that girls with increasing

levels of anxiety throughout adolescence are at decreased

risk of early school leaving relative to boys (McLeod and

Fettes 2007). This suggests that educational outcomes for

adolescents with internalizing problems appear to be

equally severe for boys and girls.

Esch and colleagues conclude differently from our

interpretation of the literature as they suggest that there is

some evidence for effect modifications by sex (Esch et al.

2014). Two studies are cited in support of the argument

that consequences of internalizing disorders are more

severe for females compared to males (Kessler et al. 1995;

Fletcher 2008). Fletcher (2008) do indeed present signifi-

cant associations between depression and dropout for girls,

but not for boys. While these differences may possibly be

significantly different, no statistical tests are presented to

verify this assumption. The study of Kessler et al. (1995)

actually report that there were no significant gender dif-

ferences, and the presented regression models therefore

constrain the effects of disorders to be equal across gen-

ders. This study does, however, report a higher prevalence

of prior psychiatric disorders among individuals who do

not complete high school, but these gender differences are

due to prevalence differences and not due to gender mod-

ification of the association between disorders and early

school leaving. In sum, we argue that while evidence is not

overwhelmingly consistent, there is little support for the

gender difference in associations between internalizing

disorders and educational attainment as presented by Esch

et al. (2014).

The differences in statistical approaches used provided a

major challenge for the comparison between studies. First,

all studies controlled for different set of covariates, and

only one study presented true crude associations (not

adjusted for any other variable). Hence, comparability of

results across studies was precluded as differing sets of

covariates will produce non-comparable estimates (Mood
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2010). Second, studies differed in how they reported the

outcome variable as some studies reported odds of drop-

ping out at different grade levels (Kessler et al. 1995;

Borges et al. 2011; Breslau et al. 2008; Leach and But-

terworth 2012). Although this stratification provides more

nuanced information about risk factors for leaving school

at different stages of their education, it reduces statistical

power and comparability with studies that have investi-

gated risk for not completing year 12 only. Third, different

types of statistical analysis made comparison across studies

difficult. While a majority of the included studies reported

results from different types of binary regression models

where completing 12 years of school or not was regressed

upon symptom level or diagnosis (Kessler et al. 1995;

Borges et al. 2011; Fletcher 2010; Miech et al. 1999;

Vander Stoep et al. 2002; Fergusson and Woodward 2002;

Breslau et al. 2008; Leach and Butterworth 2012), three of

the included studies (McLeod and Fettes 2007; Duchesne

et al. 2008; Morin et al. 2011) used individual oriented

analyses where results were difficult to compare as the

reference groups used varied across studies. Nevertheless,

these studies concur with the main findings of the paper in

that individuals with high symptom levels are less likely to

complete upper secondary school relative to individuals

with lower symptom levels.

Finally, the lack of long-term follow-up of the educa-

tional status is a limitation when aiming to address early

school leaving. All of the included longitudinal studies

assessed educational status when participants were between

18 and 22 (Fletcher 2010; McLeod and Fettes 2007;

Duchesne et al. 2008; Morin et al. 2011; Miech et al. 1999;

Vander Stoep et al. 2002; Fergusson and Woodward 2002)

and only one study (Duchesne et al. 2008) reported the

proportion of individuals who were still in school at the

time dropout was assessed. In this study over 70 % of those

registered as dropouts were still in school. International

reports also show that at least 10 % of those who complete

upper secondary school in Denmark, Finland, Iceland, New

Zealand, Norway and Portugal are 25 or older (OECD

2011). Consequently, this indicates that some of the

reviewed studies assess risk factors for failing to follow the

normative progression through the educational stages

rather than early school leaving.

There are some limitations to our study. First, we did no

attempts to include unpublished data or grey literature,

which if included could reduce publication bias. Second,

the systematic review conducted a search only on studies

published in English, and only three studies were from non-

English speaking countries (Borges et al. 2011; Lee et al.

2009; Myer et al. 2009). This limitation may be relevant as

the effect of internalizing disorders on early school leaving

is likely to interact with context and opportunity and may

explain the somewhat unexpected ‘‘protective’’ effect of

anxiety as regards early school leaving in a sample from

Mexico (Borges et al. 2011). A third limitation is the lack

of a standardized risk of bias assessment. While this is

generally recommended in systematic reviews (Higgins

and Green 2008), we found that the established risk of bias

assessment scales were of limited benefit when reviewing

observational studies with substantial methodological

heterogeneity. Nevertheless we have addressed three out of

the five key areas of bias as pointed out by the Cochrane

Handbook for Systematic Reviews of Interventions (Hig-

gins 2014). Selection bias is discussed in light of the ret-

rospective studies, the omitted variable discussion

addresses potential performance bias, and attrition bias is

discussed as relevant for the prospective studies. Detection

bias was considered irrelevant for the included studies as

outcomes were assessed in similar ways across all partic-

ipants. Finally we also acknowledge that reporting bias

may be a relevant source of bias due to publication bias or

selective outcome reporting.

Future studies should aim to overcome the reviewed

shortcomings in the literature by applying prospective and

historical cohort designs, employ validated screening

instruments, minimize the risk of attrition by employing

registry information for outcomes, include the most rele-

vant confounders at baseline including social background

factors at family and macro level, and—probably most

importantly—analyze and report how comorbid disorders

including externalizing disorders including ADHD and

conduct disorder, influence the associations. Studies with

long term follow-up are also needed in order to distinguish

early school leaving from delayed academic progression.

Reporting needs to include both crude and adjusted effects,

and covariates attenuating the association of interest should

be highlighted.

Conclusions

The majority of studies suggest that adolescents with anx-

iety and depression are less likely to complete upper sec-

ondary school. There is limited, but relatively consistent

evidence suggesting that this association is stable across

gender. Externalizing problem behaviors and ADHD appear

to attenuate the association between internalizing problems

and early school leaving, but it is not clear whether this is

due to confounding or mediation. Hence, our results indi-

cate that adolescents with anxiety or depression indeed are

at higher risk for early school leaving, but that the causal

mechanism behind this association is unclear.
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Appendix

The search strings used:

Internalizing disorders: anxi* OR depress* OR mental

health* OR common mental disorder OR cmd OR

mental distress OR internaliz* OR internalis* OR

‘‘emotional problem*’’ OR ‘‘emotional distress*’’ OR

‘‘emotional disorder’’ OR ‘‘mood disorder*’’.

Early school leaving: ((education* OR school OR

academic) AND (termination OR dropout OR ‘‘drop*

out’’ OR ‘‘early leaving’’ OR failure OR *achievement

OR *completi* OR attainment OR graduati*)).
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