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Abstract 

Preterm birth is associated with an increased risk of residual neurodevelopmental disability and 

cognitive impairment. These problems are closely associated with psychiatric disorders and thus it is 

unsurprising that preterm birth also confers high risk for poor long-term mental health. The risk 

associated with preterm birth is not a general one, but appears to be specific to symptoms and 

disorders associated with anxiety, inattention and social and communication problems, and manifest 

in a significantly higher prevalence of emotional disorders, ADHD and Autism. Adolescence is a key 

period for mental health and studies have shown that problems evident in childhood persist over 

this time and are more stable among preterm individuals than term-born peers. There is also modest 

evidence for an increased prevalence of psychotic symptoms in preterm adolescents. The high 

prevalence of psychiatric disorders, present in around 25% of preterm adolescents, requires long 

term screening and intervention.  

 

Keywords:  preterm; behavior; autism spectrum disorders; ADHD; anxiety; psychiatric disorders. 

 

Abbreviations:  

LBW Low birthweight 

VLBW Very low birthweight 

ELBW Extremely low birthweight 

CBCL Child Behavior Checklist 

SDQ Strengths and Difficulties Questionnaire 

ASD Autism Spectrum Disorder 

ADHD Attention Deficit/Hyperactivity Disorder 

SGA Small for Gestational Age 
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In May 2012, the World Health Organization, in partnership with over thirty organisations 

worldwide, launched “Born Too Soon: The global action report on preterm birth.”[1] This report 

documented the continuing rise in global preterm birth rates and highlighted prematurity as a major 

cause of long term loss of human potential amongst survivors throughout the world. With 

concurrent improvements in survival rates for babies born at extremely low gestations[2], growing 

numbers of children will exert increasing demands on schools, societies and healthcare systems in 

coming years. An understanding of the long term sequelae of preterm birth is important for the 

provision of appropriate ongoing care for individuals and for service planning at the population level. 

 

This is the case not just for neonatal services, but also for child and adolescent mental health 

services and education systems. Preterm birth is associated with a high risk of residual disability 

across multiple functional domains which affects individuals throughout their lifespan.[3] Whilst 

severe neurosensory disabilities were once thought to be the major adverse outcomes, population-

based cohort studies have shown that cognitive deficits and behaviour, social and emotional 

problems are far more prevalent and account for a substantial proportion of long term 

impairment.[4-6] Increasingly, it is recognised that these problems are not confined to a small 

cluster of individuals with the most severe adverse outcomes but affect a large proportion of 

preterm survivors to a greater or lesser degree. In this paper we review literature pertaining to the 

nature and severity of behaviour, emotional and social problems and psychiatric disorders in 

adolescents born preterm. 

 

Adolescence and mental health 

Adolescence is typically determined using chronological age and is defined by the World Health 

Organisation as the period from 10 to 19 years of age. It is a time of rapid growth and development 

marking the transition from childhood to adulthood, during which individuals experience major 

physical, social and emotional changes. The biological and physical maturation associated with 
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puberty is accompanied by changes in social expectations and responsibility, increased societal and 

educational demands, and salient changes in social relationships, including increasing interest in the 

development of romantic relationships and a shift of support and influence from parents to peers.[7]  

 

Adolescence is a key developmental stage in terms of mental health: a number of psychiatric 

disorders have their onset in adolescence and some childhood-onset disorders are associated with 

changes in their clinical expression during this time. This includes the onset and rise in rates of 

depression[8], adolescent-onset conduct disorder[9], and the emergence of psychotic 

symptoms.[10] Typical neurodevelopment during this sensitive period may also impact on 

psychiatric illness[11, 12], and the female advantage in mental health wanes with girls beginning to 

display more morbidity than boys, particularly for emotional disorders. Assessments earlier in 

childhood are thus inadequate for determining the prevalence of psychopathology throughout the 

adolescent years and both cross-sectional and longitudinal studies should consider this as an 

essential period for investigation and re-assessment.  

 

Methodological considerations 

Comparisons between population-based studies of preterm cohorts are problematic in general.[13] 

Differences in population denominators can result in wide variation in outcomes, and the study of 

birth weight-defined cohorts may confound results with the inclusion of babies born small for 

gestational age (SGA), which may be associated with different behavioural outcomes.[14, 15] 

Different assessment tools and ages at assessment can also result in varying prevalence estimates 

for both symptoms and disorders, especially in the case of mental health assessments. In particular, 

the use of self-report versus informant ratings can produce widely different outcomes.[16, 17]  

 

The majority of studies have used behavioural screening questionnaires as these are cost and time 

efficient for large-scale investigations. Two have emerged as the most popular assessment tools 
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facilitating international and cross-cultural comparisons: the Achenbach System of Empirically Based 

Assessment (ASEBA)[18], comprising the Child Behavior Checklist (CBCL), Teacher’s Report Form 

(TRF) and Youth Self-Report (YSR), and the Strengths and Difficulties Questionnaire (SDQ)[19] 

comprising parent, teacher and self-report scales.  

 

These screening tools yield higher rates of individuals scoring in the clinical range than have, or 

would meet the criteria for, a clinical diagnosis. Thus, like other developmental screening tools, 

these are associated with high rates of false positive screens and relatively low positive predictive 

values (PPV).[20] However, the excess of identified ‘cases’ should not be disregarded lightly since 

this may be indicative of a population shift in the frequency of behavioural symptoms. For this 

reason, it is important to use both dimensional and diagnostic measures to capture the distribution 

of symptoms at a population level. Indeed, adopting both a dimensional and diagnostic approach 

has been proposed for studying the aetiology of childhood mental disorders as many conditions may 

develop on the basis of a dimensional liability with boundaries that extend more broadly than those 

based on diagnostic categorisations[21, 22] and may inform taxonomic classifications.[23] 

Dimensional measures are also useful where the prevalence of disorders in the general population is 

low and large samples are therefore required for diagnostic studies. In the following sections we 

review literature relating to psychopathology in preterm populations focusing on studies using 

dimensional or clinical diagnostic measures and highlighting the practical implications of these 

findings. 

 

The preterm behavioural phenotype 

Although a substantial body of evidence has accumulated showing the increased risk for 

psychopathology in preterm populations throughout early childhood, there is a paucity of studies in 

adolescence. This may reflect the greater practical difficulties in maintaining long term contact with 

a cohort over the adolescent years and the assumption that problems identified earlier in childhood 
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persist later in life. In addition, reports of contemporary populations of adolescents born after the 

advent of modern neonatal intensive care in the 1990s are necessarily fewer and will emerge with 

greater frequency in coming years.  

 

Where studies do exist these continue to show significantly increased problems over the adolescent 

years compared with term-born counterparts. Almost all studies using screening measures, such as 

those outlined above, have found significantly increased rates of behaviour problems in very 

preterm or VLBW adolescents. Using a cut-off for the risk of clinically significant problems, typically 

defined as scores >90th percentile of a standardisation sample or that of matched controls, authors 

have reported a 3-8 fold increased risk for behavioural problems compared with term-born peers. 

e.g.,[15, 16, 24-30]. Varying prevalence estimates can be attributed to differences in population 

denominators and sample sizes. As in all other domains of outcome, there appears to be a 

gestational age-related gradient in the risk for behaviour problems with a greater prevalence of 

positive screens associated with decreasing gestational age at birth; this has been shown in both 

clinical cohort studies and epidemiological investigations using population-linkage methods.[26, 31-

33] 

 

Although increasing attention has been paid to the outcomes of babies born at moderate (32-33 

weeks) and late preterm (34-36 weeks) gestations in recent years, studies of behavioural outcomes 

remain few in number and are typically confined to assessments earlier in childhood. There is a good 

deal of consistency in outcomes during the preschool or early school years which have typically 

shown significantly increased prevalence of problems compared with term-born peers.[33] 

However, the few existing studies of late preterm adolescents have inconsistent findings with some 

reporting increased risk for clinically significant anxiety and attention problems in 8-16 year olds[34], 

and others reporting no difference to term-controls from middle childhood through 

adolescence.[35] Although findings are currently equivocal, even sub-clinical increases in symptoms 
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may be important at the population level given the large proportion of children that are born at 

these gestations. Where differences have been identified at younger ages this is purported to be 

associated with medically indicated deliveries rather than preterm birth per se, and thus there may 

be an underlying mechanism associated with hypertensive disorders.[36]    

 

Despite differences in prevalence estimates there is much greater consistency in the pattern of 

behavioural morbidities identified which has led to the proposition that there is a ‘preterm 

behavioural phenotype’ characterised by inattention, anxiety and social problems.[5] Preterm birth 

does not appear to confer a general risk for behavioural morbidity, but a specific risk for a triad of 

disorders and symptoms. This was clearly highlighted in studies using the CBCL in five different 

populations in which there were striking similarities in the profile of behaviour problems indicated 

by significantly increased scores on attention, social and thought scales in extremely preterm or 

ELBW children compared with term-born counterparts.[30, 37] Studies among very preterm/VLBW 

adolescents have also shown a consistent pattern of results[15, 17, 27, 29] which has been extended 

to adolescents born at late preterm gestations where studies have been conducted.[34] 

 

Comparisons between studies are facilitated using diagnostic classifications which attenuate the 

effects of differing assessment tools. However, psychiatric evaluations in the adolescent years are 

sparse. Authors of the few studies that have been conducted have reported, with remarkable 

consistency, that around 1 in 4 preterm survivors have a psychiatric disorder in adolescence 

representing a 3- to 4-fold increased risk compared with term-born peers (Table 1). These have 

focused primarily on early adolescents (aged 11-15 years), but the ~25% prevalence of disorders has 

been associated with ELBW/extremely preterm birth[38], VLBW/very preterm birth[15, 39] and 

LBW.[28] A recent meta-analysis of diagnostic studies in preterm survivors reported a pooled OR of 

3.7 (95% CI 2.6 to 5.2) for psychiatric disorders.[40] We are aware of only one cohort study of 

psychiatric disorders in late preterm adolescents in which there was no significant increase in 
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disorders in 19 adolescents born 31-37 weeks gestation compared with 20 term-born controls 

(21.1% vs. 10%; p >0.05).[41] However, this study was of a small sample and a cohort born in the late 

1970s. In contrast, large epidemiological investigations using population-linkage methods have 

shown increased risk for psychiatric disorders across the full spectrum of gestations, including early 

term birth (37-38 weeks gestation) in adulthood.[31, 32] Although the risk decreases stepwise with 

increasing gestation at birth, there is a large population-attributable risk for psychiatric disorders 

associated with moderate and late prematurity. More studies are needed of late and moderate 

preterm survivors and these are likely to emerge as current cohorts reach adolescence.  

 

INSERT TABLE 1 

 

The diagnostic studies shown in Table 1 lend further support for the existence of the preterm 

behavioural phenotype associated with a specific risk for a triad of disorders, namely Autism 

Spectrum Disorders (ASD), Attention deficit/Hyperactivity Disorder (ADHD) and emotional disorders; 

importantly, there is no concomitant increase in the prevalence of conduct disorders. Almost all 

have reported a significantly increased risk for ADHD and anxiety disorders and, where sample sizes 

are large enough to study, in ASD as well. Moreover, evidence has accumulated to show that the 

sequelae of preterm birth are specific to sub-types of disorders even within these diagnostic 

classifications further delineating the preterm phenotype. Each of these is discussed in detail in the 

following sections. 

 

Autism Spectrum Disorders (ASD) 

There has been a furore in recent years regarding the association of preterm birth with ASD. This 

was fuelled in part by reports of a markedly high prevalence of autistic features in preterm infants, 

with up to 25% of very preterm/VLBW[42, 43] and 41% of extremely preterm infants[44] screening 

positive for the risk of ASD using the Modified Checklist for Autism in Toddlers (M-CHAT). Caution 
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should be observed when interpreting such reports as the specificity of screening for ASD in infancy 

is particularly confounded in preterm populations in which there is a high prevalence of 

neurodevelopmental impairment and global developmental delay.[43-45] Thus, whilst the risk may 

remain significantly increased compared with term peers later in childhood, the prevalence of 

disorders would be expected to be far lower.  

 

Indeed, this is what is found in the small number of diagnostic studies in adolescence. In studies by 

Indredavik and colleagues[15] and Elgen and colleagues[28], 1-2% of VLBW/LBW adolescents met 

diagnostic criteria for ASD, specifically Asperger’s Disorder, compared with none of their controls. 

More recently, a 5% prevalence of ASD has been estimated in young adults born with LBW.[46] In 

the only study of a contemporary population of extremely preterm children born <26 weeks 

gestation, we have reported 8% prevalence of ASD at 11 years of age.[38] This raised concern among 

clinicians and the academic community given that the rate of disorders is some 65 times higher than 

the prevalence of narrowly defined Autistic Disorder and around 4-12 times higher than the 

prevalence of all ASD in the general population.[47] We are not aware of any gestationally-defined 

cohort studies of ASD in late preterm adolescents but expect these will emerge in coming years.  

 

Important trends in the literature relate to the frequency of ASD symptoms and the clinical 

expression of disorders in preterm survivors. In studies using both a screening measure and a 

psychiatric evaluation, far more adolescents have clinical symptoms and screen positive for ASD than 

have confirmed diagnoses.[15, 46, 48] Studies using dimensional measures have also shown that 

preterm adolescents have significantly higher mean scores for ASD symptoms compared with term-

born controls indicating an increased liability to ASD symptomatology.[24, 28, 48] Children who 

meet the diagnostic criteria for ASD are likely to represent the extreme end of a generally increased 

distribution of symptoms in preterm survivors. Crucially, this means that there are many more 

children with sub-threshold symptoms that may impact on daily function and forming peer 
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relationships but that do not meet diagnostic criteria and thus do not receive help. This has practical 

implications for screening and intervention in this population.  

 

The co-morbidities and clinical expression of ASD in preterm survivors appears to be different from 

that of the general population. In particular, ASD has been associated with cognitive impairment, 

smaller head circumference, BPD, white matter abnormalities on cranial imaging studies and a 

weaker association with repetitive or stereotyped behaviours characteristic of classic Autism.[24, 43, 

48-50] Data obtained using the Social Communication Questionnaire (SCQ) in the UK EPICure Study 

of extremely preterm children at 11 years has shown that the risk for ASD symptoms is greater for 

social and communication problems than for repetitive behaviours (Figure 1a).[48] Moreover, after 

adjustment for IQ, the frequency of repetitive behaviours was no longer significantly increased in the 

extremely preterm cohort in contrast to social and communication problems (Figure 1b). ASD 

features in preterm survivors may be the result of core deficits in social and communication skills 

that arise as a result of poor processing of social stimuli mediated by inattention and 

distractibility[37], and they may thus be susceptible to disorders that are qualitatively different from 

classic autism. 

 

INSERT FIGURE 1a & b  

 

Together, these findings are indicative of an environmental origin for ASD that may be associated 

with aberrant brain development and superimposed CNS injuries.[43] We have previously noted that 

this behavioural profile is similar to that of Romanian adoptees who also experience highly abnormal 

early environments during a critical period for development of the social brain.[48, 51] It appears 

that severe early deprivation and impaired social stimulation may lead to similar brain alterations 

and impact on social, emotional and behavioural outcomes as in preterm survivors.  
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Early identification of autistic features, or indeed socio-communicative difficulties, may facilitate 

early recognition of symptoms in order for support to be provided for families. Screening in early 

adolescence has been shown to have good diagnostic utility[52] and a number of studies have found 

that infant developmental test scores and abnormal ratings on the CBCL, particularly the withdrawn 

scale, are associated with ASD features in infancy and childhood.[42, 48] A recent study has also 

suggested that NICU graduates with ASD may display a unique behavioural profile including the 

persistence of abnormal neonatal neurobehaviours and a declining developmental trajectory in 

infancy. However, this was a heterogeneous sample of babies admitted for neonatal intensive care 

and the significance and predictive utility of such markers requires investigation in a purely preterm 

population.[53]   

 

Attention Deficit/Hyperactivity Disorder (ADHD)  

ADHD is the most well researched psychiatric outcome in relation to preterm birth. Studies using the 

CBCL and other DSM-based screening tools have consistently shown an increased prevalence of 

attention problems in preterm children and adolescents and have shown the greatest increase in 

symptoms in this domain.[6, 37, 54] This is mirrored in diagnostic studies of preterm adolescents in 

which significantly increased risk has been shown for ADHD diagnoses and the greatest prevalence 

associated with these disorders.[15, 28, 38, 39] Authors have reported estimates of 11.5% 

prevalence for extremely preterm early adolescents[38], 7%-23% for VLBW adolescents[15, 39], and 

10%-16% prevalence in those born with LBW.[28] These equate to a 2-3 fold increased risk in VLBW 

adolescents and a 4-fold increased risk in those born extremely preterm. A meta-analysis of very 

preterm/VLBW children also found a similar pooled relative risk (RR) of 2.6 in 6 studies comparing 

these with children born at term.[54] Epidemiological studies have also shown an increased risk for 

ICD-defined Hyperkinetic Disorder[55], with a similar RR of 2.7 for children born <34 weeks 

gestation. A summary of diagnostic studies of ADHD has been published previously.[5] 
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As in the case of ASD, studies using both a screening tool and a diagnostic interview have 

consistently shown that far more children have a significant level of symptoms than meet diagnostic 

criteria. For example, Elgen and colleagues[28] found that 25% of LBW adolescents had clinically 

significant attention problems on the CBCL yet only ¼ of these had an ADHD diagnosis on psychiatric 

evaluation. Again, this might be expected given the preponderance of false positive on such 

measures, but this may also reflect the population shift in ADHD symptoms. This is demonstrated in 

studies using dimensional measures in which preterm children and adolescents have significantly 

higher mean scores than term-born peers.[6, 15, 26, 56] Using the Du Paul ADHD Rating Scale IV to 

assess the frequency of ADHD symptoms in the 1995-born EPICure cohort (with the presence of a 

symptom classified as parent-rating of often/very often), Figure 2 shows the generally increased 

liability for ADHD symptoms in these extremely preterm adolescents at 11 years of age compared 

with a matched term-reference group.[38] This has practical implications for screening and referral 

since many children may have symptoms that do not reach the diagnostic threshold yet may impact 

on their everyday function.   

 

INSERT FIGURE 2 

 

More recently, interest has become focused in the clinical expression of ADHD in preterm 

individuals. Studies using DSM-based diagnostic criteria, which permits diagnosis of sub-types of 

ADHD, namely ADHD-predominantly Hyperactive/Impulsive (ADHD/H), ADHD-predominantly 

Inattentive (ADHD/I) and ADHD-combined (ADHD/C), have shown that the risk of disorders appears 

to be greater, and in some cases specific to, ADHD/I.[6, 38, 39, 57] We have reported that there was 

no significant excess of ADHD in extremely preterm adolescents when ICD-10 criteria for 

Hyperkinetic Disorders were applied, indicating that hyperactivity/impulsivity may not be a specific 

feature of psychopathology following preterm birth.[38] The greater risk for inattention relative to 

hyperactivity is also borne out in dimensional studies in which significantly higher mean scores have 
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been found for inattention but not hyperactivity compared with term-born controls, and larger 

effect sizes noted for symptoms of inattention relative to hyperactivity.[6, 15, 56] The clinical 

expression of ADHD also differs on other dimensions. The greater risk associated with male sex in 

the general population is not seen in preterm children and there is a notable lack of comorbid 

conduct disorders in preterm survivors, at both the individual and population level, in contrast to the 

well-documented comorbidity of these disorders in the general population.[15, 28, 38] 

  

These findings have lead authors to suggest that ADHD after prematurity is in fact a specific risk for 

inattention that is associated with a neurodevelopmental aetiology. Indeed, studies have shown 

significant associations between ADHD symptoms and indices of brain maturation and injury, 

including smaller heard circumference, intraventricular haemorrhage, parenchymal lesions and/or 

ventricular enlargement.[15, 49, 58-60] Specifically, inattention symptoms have been associated 

with reduced white matter volumes and indices of aberrant white matter connectivity throughout 

the brain.[24, 49] These results suggest that there are different underlying mechanisms, neurological 

and behavioural profiles associated with inattention and lend support to the bi-factor model of 

ADHD.[61] In particular, preterm children may be susceptible to a childhood-onset dysexecutive 

syndrome in which inattention is associated with working memory difficulties, a slow processing 

speed and internalising difficulties, which are also characteristic of the cognitive profile of preterm 

adolescents.[62, 63] These findings have practical implications for assessment, management and 

treatment of preterm children with ADHD. In particular, inattention is an important predictor of 

academic achievement in both preterm and full term children and thus screening and referral for 

treatment may be central to improving educational outcomes and reducing long-term learning 

difficulties.[57] 
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Emotional disorders  

In the general population, the most frequent childhood-onset emotional disorder is anxiety, typically 

separation anxiety, specific phobias and generalized anxiety disorder with around 40% of the 

lifetime prevalence of anxiety disorders having their onset before 10 years of age.[64, 65]  In 

contrast, depression is rarely diagnosed before 10 years when there is a prevalence of less than 2% 

in both boys and girls.[65, 66] The subsequent rise in depressive disorders during adolescence is 

strongly related to pubertal development and associated hormonal changes.[67] Over this time a 

gender difference emerges that persists across the lifespan with depressive disorders being twice as 

common in females.[68] Anxiety and depression are often co-morbid and, in most cases, anxiety is a 

precursor to the onset of depression.[69] Most studies of emotional disorders in childhood thus 

report on anxiety problems, whilst preterm outcomes studies carried out in adolescence and 

adulthood focus on both anxiety and depression. Depression is one of the major contributors to the 

global burden of disease and its significance in conferring additional functional morbidity in preterm 

adolescents should not be overlooked. 

 

The evidence for significantly increased anxiety scores in preterm survivors obtained using 

behavioural screening tools is surprisingly mixed in childhood.[54] In a comparison of ELBW cohorts 

from the USA, Canada, the Netherlands and Germany, assessed at 8-10 years, parents did not report 

significantly raised anxiety scores compared with cohort-specific term-born controls[37], while 

others have reported increased emotional problem scores in very preterm children.[70] In contrast, 

raised anxiety/depression scores have been consistently reported for children aged 8-11 years who 

were born extremely preterm using both parent and teacher reports.[30, 71] There are few studies 

of emotional problems in moderately or late preterm-born children which have similarly mixed 

results.[33] 
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There are even fewer studies of adolescents that have included dimensional measures of anxiety or 

depression. These are completely lacking for adolescents born moderately or late preterm and the 

only existing studies have been conducted with young adults. These are based on record-linkage 

studies of psychiatric diagnoses at hospital admission or discharge from Sweden and Denmark, or 

from records of pharmacological prescriptions such as antidepressants or sedatives.[31, 72-74] 

These studies, often of over 1 million individuals, indicate that the risk for a mood disorder 

(predominantly depression) by early adulthood is significantly increased not only in extremely and 

very preterm adults but also in adults born moderately or late preterm/LBW in which an excess of 

10%-50% prevalence of hospitalisation, psychiatric treatment for mood disorder or antidepressant 

medication has been reported (Table 2). In contrast, a small New Zealand study of ex-participants in 

a RCT found a lower rate of probable depression in moderate to late preterm adults compared to full 

term controls (13% vs. 24%; OR: 0.6 95% CI 0.3-1.0). Subsequently, no significant differences 

between groups were found in anxiety scores at a mean follow-up age of 31 years.[75] 

 

INSERT TABLE 2 

 

Studies of very preterm adolescents mostly indicate a significantly increased prevalence of 

emotional problems as rated by parents or teachers (Table 3). However, there are notable 

exceptions in some studies in which no significant differences were found.[27, 76] Furthermore, 

where teenagers self-reported, some found higher anxious/depressed or emotional scores[17, 77] 

while others did not find any differences compared to full term controls.[16, 24] Thus emotional 

problems are more likely to be rated by parents or teachers than by the teenagers themselves. This 

is consistent with similarly discrepant findings for parent-reported versus self-reported quality of 

life.[78] It thus appears that very preterm/VLBW adolescents are more optimistic about their life 

than their parents or teachers, or, alternatively, that their term peers are more pessimistic at this 

age leading to few differences compared with preterm adolescents. 
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INSERT TABLE 3 

 

Only five studies of preterm adolescents have carried out diagnostic psychiatric evaluations enabling 

classifications of anxiety disorders or depression; three have been from the United Kingdom[38, 39, 

79] and two from Norway.[15, 28] These have reported Odds Ratios of 2.7 to 5.8 compared with 

term-born controls. The authors of a recent meta-analysis combining data from these five studies 

reported a weighted Odds Ratio of 2.92 (95% CI 1.82 to 4.67) for a diagnosis of emotional disorder in 

these preterm adolescents compared with term-born controls.[40] Another recent systematic 

review, specifically of anxiety disorders in VLBW/ELBW adolescents included three of the afore-

referenced diagnostic studies and three that assigned classifications of clinically significant anxiety 

problems based on dimensional measures. The authors reported that preterm adolescents have a 

2.3 times (95% CI 1.2 to 4.5) increased risk for anxiety problems or anxiety disorder.[80] Upon closer 

inspection, the review indicates that studies that included structured interviews and psychiatric 

diagnosis were more likely to report significantly increased anxiety disorders compared with the 

studies that employed dimensional measures (i.e., CBCL; YABCL) in adolescents that were free of any 

major impairment.  

 

Overall, very preterm and, in particular, extremely preterm survivors are at significant but generally 

moderately increased risk for depression and anxiety problems and disorders in adolescence. A small 

excess of these emotional problems are also found in moderately and late preterm-born children 

according to national registry studies of psychiatric treatment. However, the vast majority of reports 

to date have relied on cross-sectional comparisons. In a few recent studies longitudinal analyses 

have indicated that emotional problems may be more stable from childhood through adolescence in 

preterm individuals compared with term-born peers. Hall and Wolke[81] have identified two 

trajectories of emotional scores in children who were repeatedly assessed from 6 to 13 years of age. 

While most children had consistently low scores, 23.5% had consistently high scores and this latter 
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group were more likely to have been born very preterm. Furthermore, mental health problems 

identified in adolescence by parents and clinicians have been shown to be more stable and to 

increase into adulthood in VLBW children compared with full term controls. Thus, apart from being 

more prevalent, the emotional problems of very preterm or VLBW children appear to be more stable 

across childhood and adolescence and may show an increase of prevalence into adulthood. Preterm 

children have been described as having more peer problems and to be more socially withdrawn.[82] 

We therefore speculate that additional environmental factors such as social rejection or bullying, 

previously identified as risk factors for depression [83], may contribute to the increased prevalence 

of emotional problems in preterm adolescents.  

 

Psychotic disorders  

Psychoses such as schizophrenia or schizophreniform disorder have their onset in late adolescence 

or adulthood. Recent evidence indicates that psychotic symptoms are experienced by a substantial 

minority of adolescents as early as 10 to 15 years of age. While most individuals with psychotic 

symptoms in early adolescence will not go on to develop psychotic disorder, the risk is substantially 

increased for developing schizophreniform disorder or schizophrenia in early adulthood.[84] This has 

led to the formulation of the psychosis proneness-persistence-impairment model of psychotic 

disorder whereby genes, early pre- and perinatal adversities and environmental trauma act together 

in the development of psychotic disorders.[85-87] Furthermore, prenatal and perinatal factors have 

been long considered as risk factors for neurodevelopmental and social problems frequently 

described as precursors for psychoses.[88, 89] Thus the majority of adults eventually diagnosed with 

schizophrenia and other psychotic illnesses show a steep increase in adjustment problems such as 

social withdrawal, anxiety, academic difficulties and thought problems throughout adolescence.[89] 
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There is a paucity of clinical studies of the impact of preterm birth on psychotic symptoms or 

experiences in adolescence. One recent study found no unique association between gestation and 

psychotic like symptoms in 12 year olds. However, maternal infection in pregnancy, maternal 

diabetes, the need for resuscitation and low 5-minute APGAR scores were predictors of psychotic 

symptoms at 12 years [90]; in turn, these factors are all associated with increased risk of preterm 

birth. The aforementioned registry studies from Sweden and Denmark also indicate a substantially 

increased risk for the development of psychosis including both non-affective psychosis, such as 

schizophrenia, and bipolar affective psychosis  with decreasing gestation at birth (Table 2).[31, 72-

74] A further recent study using data from the Danish Medical and Psychiatric Central Register 

modelled the effect of gestation on both schizophrenia and affective disorder. They found that 

premature birth per se was associated with a significantly elevated risk of developing both affective 

disorder and schizophrenia, an effect that remained significant after adjustment for LBW.[91] Given 

the high prevalence of academic difficulties, social problems and anxiety among preterm survivors 

throughout adolescence, further research is needed to elucidate whether these may serve as early 

markers for adult-onset psychoses.  

 

Summary 

Adolescence is a key period for the development and exacerbation of psychiatric symptoms and 

disorders and should be considered as an important phase for assessment of mental health 

outcomes. Findings show that 1 in 4 very preterm survivors has a psychiatric disorder in adolescence 

with many more exhibiting a sub-threshold level of symptoms that may nevertheless impact on daily 

life. There are relatively few studies of outcomes in adolescence, but where these exist the findings 

in childhood are mostly echoed during this period. The significant excess of symptoms and disorders 

associated with inattention and socio-communicative problems persists throughout adolescence  

while anxiety/depression symptoms show an increase in ex-preterms lending support for the notion 

that the psychiatric sequelae of preterm birth are specific to a triad of disorders, the development of 
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which are associated with neonatal complications and neurodevelopmental problems. The few 

longitudinal studies that have been conducted indicate that behaviour problems of preterm children 

are more stable over time compared with term-born controls. The findings of studies of late and 

moderate preterm cohorts are few as yet and have produced equivocal findings, but more studies 

are expected in coming years as current cohorts reach adolescence. There is some suggestion for an 

increased prevalence of psychotic symptoms in very preterm survivors but more research is needed, 

particularly to determine the significance of the high level of neurocognitive difficulties, anxiety, 

depression and social problems as proneness factors for adult-onset psychoses. Future advances in 

understanding underlying alterations in large scale brain networks may provide a powerful paradigm 

for investigating cognitive and affective dysfunction of psychiatric disorders in preterm adolescents. 

The increasing numbers of preterm survivors in coming years requires an appreciation of the 

prevalence of psychiatric symptoms and disorders and their clinical expression in this group for the 

development of appropriate mental health services and population-specific approaches to screening 

and treatment.  

 

Key Guidelines 

 Psychiatric symptoms and disorders confer a high level of functional morbidity in preterm 

survivors and planning for the future should reflect the need for long-term follow-up of this 

population. 

 The later onset of mental health problems compared with neurodevelopmental and 

cognitive sequelae requires assessment and screening throughout the key period of 

adolescence, even among those without neurodevelopmental impairment. 

 As the behavioural, social and emotional sequelae associated with preterm birth are 

especially important for educational achievement and integration in the labour market, 

identification and support during the school years may also serve to improve academic 

outcomes in this population.   
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Research directions 

 Future studies should attempt to determine the nature and causes of the characteristic 

mental health problems of preterm adolescents. This should include investigation of 

underlying large scale brain networks but also of specific environmental risk factors (e.g. 

bullying, parenting, schooling) and their implications for population-specific approaches to 

assessment and intervention. 

 More studies are needed of the long-term mental health outcomes of adolescents born 

moderately and late preterm to determine whether the psychiatric sequelae of very preterm 

birth extends across the spectrum of preterm, and even early term, gestations. 

 The role of adolescent behavioural, emotional and social problems as early precursors of 

psychotic disorders in preterm-born adolescents remains to be elucidated.  

 

 

Conflict of interest statement 

The authors have no conflicts of interest to disclose.  



21 
 

References 

[1] March of Dimes, PMNCH, Save the Children, WHO. Born Too Soon: The Global Action Report on 

Preterm Birth. Geneva: World Health Organization; 2012. 

[2] Field D, Draper ES, Fenton A, Papiernik E, Zeitlin J, Blondel B, et al. Rates of very preterm birth in 

Europe and neonatal mortality rates. Archives of disease in childhood Fetal and neonatal edition. 

2009;94:F253-6. 

[3] Hack M. Adult outcomes of preterm children. Journal of Developmental and Behavioral 

Pediatrics. 2009;30:460-70. 

[4] Saigal S, Doyle L. An overview of mortality and sequelae of preterm birth from infancy to 

adulthood. Lancet. 2008;371:261-9. 

[5] Johnson S, Marlow N. Preterm Birth and Childhood Psychiatric Disorders. Pediatric Research. 

2011;69:11r-8r. 

[6] Hack M, Taylor HG, Schlichter M, Andreias L, Drotar D, Klein N. Behavioral outcomes of extremely 

low birth weight children at age 8 years. Journal of Developmental and Behavioral Pediatrics. 

2009;30:122-30. 

[7] Waylen A, Wolke D. Sex 'n' drugs 'n' rock 'n' roll: the meaning and social consequences of 

pubertal timing. European journal of endocrinology / European Federation of Endocrine Societies. 

2004;151 Suppl 3:U151-9. 

[8] Costello EJ, Pine DS, Hammen C, March JS, Plotsky PM, Weissman MM, et al. Development and 

natural history of mood disorders. Biological Psychiatry. 2002;52:529-42. 

[9] American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fourth 

Edition, Text Revision. 4th ed. Washington DC: American Psychiatric Association; 2000. 

[10] Walker E, Bollini AM. Pubertal neurodevelopment and the emergence of psychotic symptoms. 

Schizophr Res. 2002;54:17-23. 

[11] Allin MPG. Preterm babies grown up: understanding a hidden public health problem. 

Psychological Medicine. 2010;40:5-7. 



22 
 

[12] Walker EF. Adolescent neurodevelopment and psychopathology. Current directions in 

Psychological Science. 2002;11:24-8. 

[13] Johnson S, Wolke D, Marlow N. Outcome monitoring in preterm populations: Measures and 

methods. Zeitschrift fur Psychologie/Journal of Psychology. 2008;216:135-46. 

[14] Indredavik MS, Vik T, Evensen AI, Skranes J, Taraldsen G, Brubakk A. Perinatal risk and 

psychiatric outcome in adolescents born preterm with very low birth weight or term small for 

gestational age. Journal of Developmental and Behavioral Pediatrics. 2010;31:286-94. 

[15] Indredavik MS, Vik T, Heyerdahl S, Kulseng S, Fayers P, Brubakk AM. Psychiatric symptoms and 

disorders in adolescents with low birth weight. Archives of Disease in Childhood Fetal and Neonatal 

Edition. 2004;89:F445-F50. 

[16] Dahl LB, Kaaresen PI, Tunby J, Handegard BH, Kvernmo S, Ronning JA. Emotional, behavioral, 

social and academic outcomes in adolescents born with very low birth weight. Pediatrics. 

2006;118:449-59. 

[17] Gardner F, Johnson A, Yudkin P, Bowler U, Hockley C, Mutch L, et al. Behavioral and Emotional 

Adjustment of Teenagers in Mainstream School Who Were Born Before 29 Weeks' Gestation. 

Pediatrics. 2004;114:676-82. 

[18] Achenbach T. ASEBA: Achenbach System of Empirically Based Assessment. 2012. 

[19] Goodman R. The Strengths and Difficulties Questionnaire: a research note. Journal of Child 

Psychology and Psychiatry. 1997;38:581-6. 

[20] Glascoe FP. Screening for developmental and behavioural problems. Mental Retardation and 

Developmental Disabilities Research Reviews. 2005;11:173-09. 

[21] Happe F, Ronald A, Plomin R. Time to give up on a single explanation for autism. Nature 

Neuroscience. 2006;9:1218-20. 

[22] Nigg JT. Future directions in ADHD etiology research. Journal of clinical child and adolescent 

psychology : the official journal for the Society of Clinical Child and Adolescent Psychology, American 

Psychological Association, Division 53. 2012;41:524-33. 



23 
 

[23] Coghill D, Sonuga-Barke EJ. Annual research review: categories versus dimensions in the 

classification and conceptualisation of child and adolescent mental disorders--implications of recent 

empirical study. Journal of child psychology and psychiatry, and allied disciplines. 2012;53:469-89. 

[24] Indredavik MS, vik T, Heyerdahl S, Kulseng S, Brubakk AM. Psychiatric symptoms in low birth 

weight adolescents, assessed by screening questionnaires. European Journal of Child and Adolescent 

Psychiatry. 2005;14:226-36. 

[25] Stevenson CJ, Blackburn P, Pharoah POD. Longitudinal study of behaviour disorders in low 

birthweight infants. Archives of Disease in Childhood Fetal Neonatal Edition. 1999;81:5-9. 

[26] Taylor HG, Klein N, Minich N, Hack M. Middle school-age outcomes in children with very low 

birth-weight. Child Development. 2000;71:1495-511. 

[27] Rickards AL, Kelly EA, Doyle LW, Callanan C. Cognition, academic progress, behavior and self-

concept at 14 years of very low birth weight children. Journal of Developmental and Behavioral 

Pediatrics. 2001;22:11-8. 

[28] Elgen I, Sommerfelt K, Markestad T. Population based, controlled study of behavioural problems 

and psychiatric disorders in low birthweight children at 11 years of age. Archives of Disease in 

Childhood. 2002;87:F128-F32. 

[29] Stjernqvist K, Svenningsen NW. Ten-year follow-up of children born before 29 gestational 

weeks: health, cognitive development, behaviour and school achievement. Acta Paediatrica. 

1999;88:557-62. 

[30] Farooqi A, Hagglof B, Sedin G, Gothefors L, Serenius F. Mental health and social competencies of 

10- to 12-year-old children born at 23 to 25 weeks of gestation in the 1990s: a Swedish national 

prospective follow-up study. Pediatrics. 2007;120:118-33. 

[31] Lindstrom K, Lindblad F, Hjern A. Psychiatric morbidity in adolescents and young adults born 

preterm: A Swedish national cohort study. Pediatrics. 2009;123:e46-e53. 

[32] Moster D, Terje R, Markestad T. Long-term medical and social consequences of preterm birth. 

New England Journal of Medicine. 2008;359:262-73. 



24 
 

[33] de Jong M, Verhoeven M, van Baar AL. School outcome, cognitive functioning, and behaviour 

problems in moderate and late preterm children and adults: a review. Seminars in fetal & neonatal 

medicine. 2012;17:163-9. 

[34] Loe IM, Lee ES, Luna B, Feldman HM. Behavior problems of 9-16 year old preterm children: 

biological, sociodemographic, and intellectual contributions. Early Hum Dev. 2011;87:247-52. 

[35] Gurka MJ, LoCasale-Crouch J, Blackman JA. Long-term cognition, achievement, socioemotional, 

and behavioral development of healthy late-preterm infants. Archives of Pediatric and Adolescent 

Medicine. 2010;164:525-32. 

[36] Talge NM, Holzman C, Van Egeren LA, Symonds LL, Scheid JM, Senagore PK, et al. Late-preterm 

birth by delivery circumstance and its association with parent-reported attention problems in 

childhood. Journal of developmental and behavioral pediatrics : JDBP. 2012;33:405-15. 

[37] Hille E, Ouden Ad, Saigal A, Wolke D, Lambert M, Whitaker A, et al. Behavioural problems in 

children who weight 1000g or less at birth in four countries. Lancet. 2001;357:1641-3. 

[38] Johnson S, Hollis C, Kochhar P, Hennessy E, Wolke D, Marlow N. Psychiatric disorders in 

extremely preterm children: longitudinal finding at age 11 years in the EPICure study. J Am Acad 

Child Adolesc Psychiatry. 2010;49:453-63 e1. 

[39] Botting N, Powls A, Cooke R, Marlow N. Attention Deficit Hyperactivity Disorder and other 

psychiatric outcomes in very low birthweight children at 12 years. Journal of Child Psychology and 

Psychiatry. 1997;38:931-41. 

[40] Burnett AC, Anderson PJ, Cheong J, Doyle LW, Davey CG, Wood SJ. Prevalence of psychiatric 

diagnoses in preterm and full-term children, adolescents and young adults: a meta-analysis. Psychol 

Med. 2011:1-12. 

[41] Schothorst PF, Swaab-Barneveld H, van Engeland H. Psychiatric disorders and MND in non-

handicapped preterm children. Prevalence and stability from school age into adolescence. Eur Child 

Adolesc Psychiatry. 2007;16:439-48. 



25 
 

[42] Limperopoulos C, Bassan H, Sullivan NR, Soul JS, Robertson RL, Moore M, et al. Positive 

screening for autism in ex-preterm infants: Prevalence and risk factors. Pediatrics. 2008;121:758-65. 

[43] Kuban KCK, O'Shea TM, Allred EN, Tager-Flusberg H, Goldstein DJ, Leviton A. Positive Screening 

on the Modified Checklist for Autism in Toddlers (M-CHAT) in Extremely Low Gestational Age 

Newborns The Journal of Pediatrics. 2009;154:535-40. 

[44] Moore T, Johnson S, Hennessy E, Marlow N. Screening for autism in extremely preterm infants: 

problems in interpretation. Dev Med Child Neurol. 2012;54:514-20. 

[45] Johnson S, Marlow N. Positive Screening Results on the Modified Checklist for Autism in 

Toddlers: Implications for Very Preterm Populations The Journal of Pediatrics. 2009;154:478-80. 

[46] Pinto-Martin JA, Levy SE, Feldman JF, Lorenz JM, Paneth N, Whitaker AH. Prevalence of autism 

spectrum disorder in adolescents born weighing <2000 grams. Pediatrics. 2011;128:883-91. 

[47] Williams JG, Brayne CEG, Higgins JPT. Systematic review of prevalence studies of autism 

spectrum disorders. . Archives of Disease in Childhood. 2006;91:8-15. 

[48] Johnson S, Hollis C, Kochhar P, Hennessy E, Wolke D, Marlow N. Autism spectrum disorders in 

extremely preterm children. Journal of Pediatrics. 2010;156:525-31. 

[49] Skranes J, Vangberg TR, Kulseng S, Indredavik MS, Evensen KAI, Martinussen M, et al. Clinical 

findings and white matter abnormalities seen on diffusion tensor imaging in adolescents with very 

low birth weight. Brain 2007;130:654-66. 

[50] Hack M, Youngstrom EA, Cartar L, Schluchter M, Taylor HG, Flannery D, et al. Behavioral 

outcomes and evidence of psychopathology among very low birth weight infants at age 20 years. 

Pediatrics. 2004;114:932-40. 

[51] Rutter M, Anderson-Wood L, Beckett C, Bredenkamp D, Castle J, Groothues C, et al. Quasi-

autistic patterns following severe early global privation. Journal of Child Psychology and Psychiatry. 

1998;40:537-49. 

[52] Johnson S, Hollis C, Hennessy E, Kochhar P, Wolke D, Marlow N. Screening for autism in preterm 

children: diagnostic utility of the Social Communication Questionnaire. Arch Dis Child. 2011;96:73-7. 



26 
 

[53] Karmel BZ, Gardner JM, Meade LS, Cohen IL, London E, Flory MJ, et al. Early medical and 

behavioral characteristics of NICU infants later classified with ASD. Pediatrics. 2010;126:457-67. 

[54] Bhutta A, Cleves M, Casey P, Cradock M, Anand K. Cognitive and behavioral outcomes of school-

aged children who were born preterm. A meta-analysis. Journal of the American Medical 

Association. 2002;288:728-37. 

[55] Linnet KM, Wisborg K, Agerbo E, Secher NJ, Thomsen PH, Henriksen TB. Gestational age, birth 

weight, and the risk of hyperkinetic disorder. Archives of Disease in Childhood. 2006;91:655-60. 

[56] Shum D, Neulinger K, O'Callaghan M, Mohay H. Attentional problems in children born with very 

preterm of with extremely low birth weight at 7-9 years. Archives of Clinical Neuropsychology. 

2008;23:103-12. 

[57] Jaekel J, Wolke D, Bartmann P. Poor attention rather than hyperactivity/impulsivity predicts 

academic achievement in very preterm and full-term adolescents. Psychol Med. 2012:1-14. 

[58] Nosarti C, Allin M, Frangou S, Rifkin L, Murray R. Hyperactivity in adolescents born very preterm 

in associated with decreased caudate volume. Biological Psychiatry. 2005;57. 

[59] Whitaker AH, Van Rossem R, Feldman JF, Schonfeld IS, Pinto-Martin JA, Tore C, et al. Psychiatric 

outcomes in low-birth-weight children at age 6 years: relation to neonatal cranial ultrasound 

abnormalities. Archives of General Psychiatry. 1997;54:785-9. 

[60] Stewart AL, Rifkin L, Amess PN, Kirkbride V, Townsend JP, Miller DH, et al. Brain structure and 

neurocognitive and behavioural function in adolescents who were born very preterm. The Lancet. 

1999;353:1653-7. 

[61] Martel MM, von Eye A, Nigg JT. Revisiting the latent structure of ADHD: is there a 'g' factor? 

Journal of Child Psychology and Psychiatry. 2010;51:905-14. 

[62] Diamond A. Attention-deficit disorder (attention-deficit/hyperactivity disorder without 

hyperactivity): A neurobiologially and behaviorally distinct idsorder from attention-

deficit/hyperactivity disorder (with hyperactivity). Development and Psychopathology. 2005;17:807-

25. 



27 
 

[63] Nadeau L, Boivin M, Tessier R, Lefebvre F, Robaey P. Mediators of behavioral problems in 7-

year-old children born after 24 to 28 weeks of gestation. Developmental and Behavioral Pediatrics. 

2001;22:1-10. 

[64] Angold A, Costello EJ. Nosology and measurement in child and adolescent psychiatry. Journal of 

Child Psychology and Psychiatry. 2009;50:9-15. 

[65] Epidemiology WICiP. Cross-national comparisons of the prevalences and correlates of mental 

disorders. Bulletin of the World Health Organization. 2000;78:413-26. 

[66] Costello EJ, Foley DL, Angold A. 10-Year Research Update Review: The Epidemiology of Child and 

Adolescent Psychiatric Disorders: II. Developmental Epidemiology. Journal of the American Academy 

of Child &amp; Adolescent Psychiatry. 2006;45:8-25. 

[67] ANGOLD A, COSTELLO EJ, ERKANLI A, WORTHMAN CM. Pubertal changes in hormone levels and 

depression in girls. Psychological Medicine. 1999;29:1043-53. 

[68] Kuehner C. Gender differences in unipolar depression: an update of epidemiological findings 

and possible explanations. Acta Psychiatrica Scandinavica. 2003;108:163-74. 

[69] Wittchen HU, Kessler RC, Pfister H, Höfler M, Lieb R. Why do people with anxiety disorders 

become depressed? A prospective-longitudinal community study. Acta Psychiatrica Scandinavica. 

2000;102:14-23. 

[70] Delobel-Ayoub M, Arnaud C, White-Koning M, Casper C, Pierrat V, Garel M, et al. Behavioral 

Problems and Cognitive Performance at 5 Years of Age After Very Preterm Birth: The EPIPAGE Study. 

Pediatrics. 2009;123:1485-92. 

[71] Samara M, Marlow N, Wolke D, for the ESG. Pervasive Behavior Problems at 6 Years of Age in a 

Total-Population Sample of Children Born at <=25 Weeks of Gestation. Pediatrics. 2008;122:562-73. 

[72] Crump C, Winkleby MA, Sundquist K, Sundquist J. Preterm birth and psychiatric medication 

prescription in young adulthood: a Swedish national cohort study. International Journal of 

Epidemiology. 2010;39:1522-30. 



28 
 

[73] Abel Km WSSES, et al. Birth weight, schizophrenia, and adult mental disorder: Is risk confined to 

the smallest babies? Archives of General Psychiatry. 2010;67:923-30. 

[74] Nosarti C RAMRM, et al. Preterm birth and psychiatric disorders in young adult life. Archives of 

General Psychiatry. 2012;69:610-7. 

[75] Dalziel SR, Lim VK, Lambert A, McCarthy D, Parag V, Rodgers A, et al. Psychological functioning 

and health-related quality of life in adulthood after preterm birth. Developmental Medicine & Child 

Neurology. 2007;49:597-602. 

[76] Grunau RE, Whitfield MF, Fay TB. Psychosocial and Academic Characteristics of Extremely Low 

Birth Weight (≤800 g) Adolescents Who Are Free of Major Impairment Compared With Term-Born 

Control Subjects. Pediatrics. 2004;114:e725-e32. 

[77] Saigal S, Pinelli J, Hoult L, Kim MM, Boyle M. Psychopathology and Social Competencies of 

Adolescents Who Were Extremely Low Birth Weight. Pediatrics. 2003;111:969-75. 

[78] Zwicker JG, Harris SR. Quality of life of formerly preterm and very low birthweight infants from 

preschool age to adulthood: A systematic review. Pediatrics. 2008;121:e366-e76. 

[79] Walshe M, Rifkin L, Rooney M, Healy E, Nosarti C, Wyatt J, et al. Psychiatric disorder in young 

adults born very preterm: Role of family history. European Psychiatry. 2008;23:527-31. 

[80] SØMhovd MJ, Hansen BM, Brok J, EsbjØRn BH, Greisen G. Anxiety in adolescents born preterm 

or with very low birthweight: a meta-analysis of case–control studies. Developmental Medicine & 

Child Neurology. 2012;54:988-94. 

[81] Hall J, Wolke D. A comparison of prematurity and small for gestational age as risk factors for age 

6–13 year emotional problems. Early Human Development. early view. 

[82] Schmidt LA, Miskovic V, Boyle MH, Saigal S. Shyness and Timidity in Young Adults Who Were 

Born at Extremely Low Birth Weight. Pediatrics. 2008;122:e181-7. 

[83] Winsper C, Lereya T, Zanarini M, Wolke D. Involvement in Bullying and Suicide-Related Behavior 

at 11 Years: A Prospective Birth Cohort Study. Journal of the American Academy of Child and 

Adolescent Psychiatry. 2012;51:271-82.e3. 



29 
 

[84] Kelleher I, Keeley H, Corcoran P, Lynch F, Fitzpatrick C, Devlin N, et al. Clinicopathological 

significance of psychotic experiences in non-psychotic young people: evidence from four population-

based studies. The British Journal of Psychiatry. 2012. 

[85] Varese F, Smeets F, Drukker M, Lieverse R, Lataster T, Viechtbauer W, et al. Childhood 

adversities increase the risk of psychosis: a meta-analysis of patient-control, prospective- and cross-

sectional cohort studies. Schizophrenia bulletin. 2012;38:661-71. 

[86] van Os J, Linscott RJ, Myin-Germeys I, Delespaul P, Krabbendam L. A systematic review and 

meta-analysis of the psychosis continuum: evidence for a psychosis proneness-persistence-

impairment model of psychotic disorder. Psychol Med. 2009;39:179-95. 

[87] Schreier A, Wolke D, Thomas K, Horwood J, Hollis C, Gunnell D. Prospective Study of Peer 

Victimization in Childhood and Psychotic Symptoms in a Nonclinical Population at Age 12 Years. Arch 

Gen Psychiatry. 2009;66:527-36. 

[88] Done DJ, Crow TJ, Johnstone EC, Scaher A. Childhood antecedents of schizophrenia and affective 

illness: social adjustment  at a ages 7 and 11. British Medical Journal. 1994;309:699-703. 

[89] Done DJ, Crow TJ, Sacker A. Intellectual Abilities in Children who develop Adult 

Psychopathology. Does general Intelligence act as a Protection mechanism?  Annual Meeting of the 

American College of Neuropsychopharmacology. San Juan, Puerto Rico1994. p. 1-35. 

[90] Zammit S, Odd D, Horwood J, Thompson A, Thomas K, Menezes P, et al. Investigating whether 

adverse prenatal and perinatal events are associated with non-clinical psychotic symptoms at age 12 

years in the ALSPAC birth cohort. Psychological Medicine. 2009;39:1457-67. 

[91] Knud Larsen J, Bendsen BB, Foldager L, Munk-Jørgensen P. Prematurity and low birth weight as 

risk factors for the development of affective disorder, especially depression and schizophrenia: a 

register study. Acta Neuropsychiatrica. 2010;22:284-91. 

 



30 
 

 
 
Figure 1. Mean difference and 95% confidence intervals in Z-scores between 186 extremely preterm 
children born <26 weeks gestation and 139 term born controls on Social Communication Questionnaire 
sub-scale scores at 11 years of age in the EPICure Study.[48]Scores are shown for dimensions of Social 
Interaction, Communication and Repetitive Behaviour, both unadjusted (Figure 1a) and after adjustment 
for IQ (Figure 1b). 
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Figure 2. Frequency distribution of parent rated ADHD symptoms in extremely preterm (born <26 weeks 

gestation) adolescents at 11 years compared with term-born controls (The EPICure Study).[38]  
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Table 1: Population-based cohort studies investigating psychiatric disorders in preterm adolescents (aged 10-19 years). 

Study Year Age Preterm Control Preterm % Control % OR (95% CI) Interview Risk for specific disorders 

Johnson et al. 2010[38] 1995 11 n=219 
<26 weeks 

 

n=152 23% 9% 3.2 (1.7 to 6.2) DAWBA ADHD, Anxiety disorders, ASD 

Indredavik et al. 
2005^[24] 

1986-
1988 

14-15 n=55 
<1501g 

 

n=66 27% 6% 3.8 (1.3 to 10.5)* KSADS ADHD, Anxiety disorders 

Indredavik et al. 
2004[15] 

1986-
1988 

14 n=56 
<1501g 

 

n=83 25% 7% 4.3 (1.5 to 12.0) KSADS Anxiety disorders 

Elgen et al. 2002[28] 1986-
1988 

11 n=130 
<2000g 

 

n=131 27% 9% 3.1 (1.5 to 6.5) CAS ADHD 

Botting et al. 1997[39] 1980-
1983 

12 n=136 
<1501g 

 

n=148 28% 10% 3.7 (1.9 to 7.2)* CAPA ADHD, Anxiety disorders  
 

Schothorst et al. 
2007[41] 
 
 
 

1977-
1978 

 
1977-
1978 

15-17 
 
 

15-17 

n=24 
<32 weeks 

 
N=19 

31-37 weeks 

n=20 
 
 

n=20 

37.5% 
 
 

21.1% 

10% 
 
 

10% 

3.8 (0.9 to 15.4) 
 
 

ns 

CAS Not reported 

* OR calculated retrospectively from data provided.  ^Indredavik et al. 2005 report data from a sub-set of the cohort reported in Indredavik 2004. Ns: not significant. 

  



33 
 

Table 2: Odds ratios or Hazard ratios for associations between gestational age at birth and hospital admissions, discharge for affective or psychotic disorder 

or psychotropic medication in young adulthood. 

Publication 
Gestational Age, week 

24-28 29-32 33-36 37-38 39+ 
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Lindström et al (2009)[31]  
 Mood disorder 
 Psychotic disorder  
 Suicide death/suicide attempt     
      

 
2.7 (1.2-6.0) 
1.5 (0.4-6.1) 
2.2 (0.9-5.3) 

 
1.9 (1.4-2.7) 
2.4 (1.6-3.6) 
1.9 (1.4-2.7) 

 
1.3 (1.1-1.5) 
1.3 (1.1-1.7) 
1.2 (1.0-1.4) 

 
1.1(1.0-1.2) 
1.2 (1.0-1.3) 
1.1 (1.0-1.2) 

 
1 
1 
1 
 

 
Gestational Age, week 

23-27 28-32 33-34 35-36 37-42 
Crump et al (2010)

1
[72] 

 Anti-Depressants 
 Hypnotics/sedatives 
 Antipsychotics 
 

 
2.0 (1.4-2.9) 
2.1 (1.3-3.4) 
3.7 (2.0-7.1) 

 
1.3 (1.2-1.5) 
1.4 (1.2-1.6) 
2.0 (1.6-2.6) 

 
1.1 (0.9-1.2) 
1.3 (1.1-1.5) 
1.4 (1.1-1.8) 

 
1.1 (1.0-1.1)     
1.2 (1.1-1.3) 
1.4 (1.2-1.5) 

 
1 
1 
1 

 
Gestational Age, week 

<32 32-36 37-41 
Nosarti et al (2012)[74] 
 Depressive disorder 
 Non-affective psychosis 
 Bipolar affective psychosis 

RR (95% CI) 
2.9 (1.8-4.6) 
2.5 (1.0-6.0) 

7.4 (2.7-20.6) 

RR (95% CI) 
1.3 (1.1-17) 
1.6 (1.1-2.3) 
2.7 (1.6-4.5) 

RR (95% CI) 
1 
1 
1 

 
Birth weight (grams) 

500-1499 1500-1999 2000-2499 2500-2999 3000-3499 3500-3999 
 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 
Abel  et al (2010)[73] 
 Affective Disorders 
 Schizophrenia 
 Neurotic, stress related and 

somatoform disorder 

 
1.8 (1.4-2.4) 
1.7 (1.2-2.5) 
1.9 (1.5-2.3) 

 
1.5 (1.3-1.8) 
2.1 (1.6-2.6) 
1.7 (1.5-2.0) 

 
1.5 (1.4-1.7) 
1.5 (1.3-1.8) 
1.9 (1.7-2.0) 

 
1.3 (1.2-1.4) 
1.3 (1.2-1.4) 
1.5 (1.4-1.6) 

 
1.1 (1.1-1.2) 
1.1 (1.1-1.1) 
1.2 (1.2-1.2) 

 
1 
1 
1 

1 unadjusted. 2 Hazard Ratios (“Relative Risks”) adjusted for other psychiatric conditions, sex, parity, maternal age at delivery, maternal addiction, and maternal psychiatric family history. 
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Table 3: Prevalence of clinically significant emotional problems in preterm adolescents assessed using dimensional measures. 

Study Sampling Population Measure Mean 
age (y) 

Informant Emotional Problem Mean score or % 
above cut off 

Cases/controls 

Rickards et al (2001)[27] Regional VLBW Adelaide Teacher Rating Scale 
CBCL 

14 Teacher 
Parent 

Depressed Mood 
Internalizing 

2.9% / 6.1% NS 
10.2% / 5.1% NS 

Saigal et al (2003)[77] Regional ELBW OCHS-R and CBCL 14 Parent 
Self 

Depression 
Depression 

5.7 / 4.6 <.01 
6.7 / 6.6<.01 

Gardner et al (2004)[17] Regional 
(3 regions) 

<29 weeks SDQ 16 Teacher 
Parent 
Self 

Emotional Problem 
Emotional Problem 
Emotional Problem 

10% / 1% <.01 
18% / 7% <.05 
8% / 2% <.05 

Grunau et al (2004)[76] Regional ELBW CBCL 17 Parent Anxious/depressed 
       Male 
       Female 
Internalizing 
        Male 
       Female 

 
60 / 51 NS 
56/ 57 NS 
 
58/43 NS 
53/51 NS 

Indredavik et al., 2005[24] Regional VLBW CBCL/YSR/TRF 14 Teacher 
Parent

1
 

Self 

Anxious/depressed 
Anxious/depressed 
Anxious/depressed 

4.5 / 3.5 <.05 
3.2 / 1.9<.001 
3.2 / 3.5 NS 

Dahl et al (2006)[16] Regional 
(2 regions) 

VLBW CBCL/YSR 13-18 Parent 
 
 
Self 

Anxious/depressed 
 Male 
 Female 
Anxious/depressed 
 Male 
 Female 

 
2.8 / 1.8 <.05 
3.9 / 1.8 <.001 
 
2.4 / 4.7 <.01

2
 

6.6 / 7.0 NS 
Loe et al (2011)[34] Convenience 

sample 
24-35 weeks CBCL 9-16 Parent Anxious/depressed 58 / 52 <.001 

Farooqi et al (2007)[30] National <26 weeks CBCL/TRF 11 Teacher 
Parent 

Anxious/depressed 
Anxious/depressed 

19% / 9% <.01 
27% / 10% <.05 

1
Only mother reports included. 

2
VLBW male adolescents self-report less anxiety/depression. 

 


