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Abstract 

Children born preterm often experience poorer psychological outcomes at each 

developmental life stage compared to full-term peers.  However, this vulnerable population is 

often considered remarkable for their resilience in the face of adversity. To examine 

difficulties in psychological wellbeing and establish possible patterns of resilience with the 

preterm population, this study uses data from the prospective Longitudinal Study of 

Australian Children (LSAC) to assess the association between prematurity and the stability of 

internalising problems from 10-11 to 14-15 years. The study investigates the interacting 

effects of gestational period, gender and parental warmth on the stability of severity of 

internalising problems following the transition to adolescence. Data from 44 very preterm 

(VPT), 195 moderate preterm (MPT) and 2851 term born adolescent participants in the LSAC 

was used.  Gestational period was found to be predictive of resilience, with durations less 

than 32 weeks associated with increased internalising difficulties during the transition to 

adolescence compared to non-preterm and moderate preterm. Gender moderated the 

association between gestational age and increased internalising problems with very preterm 

female adolescents encountering the highest internalising psychopathology and the greatest 

magnitude of change between middle childhood and adolescence.  Parental warmth was not 

predictive of stability of psychological wellbeing in preterm respondents. These findings may 

help inform early intervention practices for preterm populations in boosting child coping 

capacities and peer and parent support prior to adolescence, and prompt further research into 

the mechanisms driving the distinct pattern of psychological resilience of females born very 

prematurely.  

Keywords: Preterm, Internalising Problems, Adolescence, Resilience.  
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Psychological Resilience and Wellbeing in Adolescents Born Premature 

Amongst populations considered particularly vulnerable to experiencing functional 

difficulties (including in their emotional and behavioural functioning) individuals born 

premature consistently show physical, cognitive, motor, social and psychological deficits to 

varying degrees (Burnett et al., 2011; Bhutta et al., 2002; Jaekal, Wolke & Chernova, 2012; 

Johnson, 2007; Sømhovd et al., 2012). Prematurity is categorised according to gestational 

period, with birth prior to 37 weeks deemed preterm (WHO, 1992). The incidence of 

prematurity continues to rise, with an average of 9-12% of infants born prior to 37 weeks 

gestation each year (Blencowe et al., 2012).  

Thus far, clinical psychology research regarding preterm children has concentrated on 

deleterious medical, cognitive and socio-emotional outcomes. Aside from respiratory, 

cardiovascular, neurological and sensory deficits (Saigal & Doyle, 2008; Stoll et al., 2004), 

greater occurrence of internalising problems (i.e., depression, anxiety, withdrawal and 

loneliness; Aarnoudse-Moens, et al., 2009; Burnett et al., 2011; Westrupp et al., 2012), 

externalising problems (i.e., attentional deficit and conduct disorders; Johnson, 2007; 

Lindstrom, Lindblad & Hjern, 2011; Schothorst, 2007), learning difficulties and cognitive 

delays (Bhutta et al., 2002) have been identified.  

Resilience and Psychological Wellbeing  

Primarily focusing on deficiencies misses a crucial part of the puzzle in achieving 

psychological wellbeing (Masten, 1999). Curiosity regarding the possible individual and 

system-oriented processes providing protection in the face of emotional and developmental 

challenges burgeoned in the 1950s, with research into ‘resilience’ accelerating with increased 

societal complexities (Rutter, 1987; Brooks & Goldstein, 2001).  
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Resilience refers to the process of positive adaptation following adversity, threat or 

trauma which has the potential to cause disrupted functioning or wellbeing (Masten, 2001). 

For the preterm population, threat initially presents via bio-neurological immaturities and 

early exposure to the extrauterine environment for which the infant is ill equipped (Kopp, 

1990; Msall, 2004) and is further complicated by low birth weight, cognitive delays, 

socioeconomic stress and parental psychopathology (Bradley et al., 1994; Wolke, Jaekel, Hall 

& Baumann, 2013).  

Within psychology, a reliance on negative symptoms exists in informing an 

individual’s state of adaptation (Lorion, 2000). From this perspective, alleviating such 

symptoms confers positive long-term outcomes for the target individual. Resilient individuals 

may encounter transient instabilities in normal functioning however typically exhibit a stable 

trajectory of healthy psychological wellbeing across time (Bonanno, Papa, & O’Neill, 2001).  

Therefore, resilience reflects the capacity to preserve a “stable equilibrium” following the 

experience of threat (Bonanno, 2004, p. 20). Resilience is defined negatively in this paper, 

with lower levels of dysfunction at the critical and challenging adolescence period taken as 

indicative of greater psychological resilience. Smaller increments of change in 

psychopathology from childhood to adolescence signal an ability to maintain stable 

functioning, consistent with definitions of resilience as the preservation of equilibrium 

(Bonanno, 2004).  

Resilience is an accumulation of interactions between genetic, personal and 

environmental factors (Werner, 1995). For the preterm population, several factors contribute 

to the maintenance of psychological equilibrium in the context of their unique biological and 

social adversities (Msall, 2004; Wolke et al., 2013). Neurological and physical impairments, 

intensity of medical intervention, socioeconomic status, perceived social connectedness, 

parenting quality and parental psychopathology are widely documented as mediating 
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socioemotional and academic dysfunction in adults born prematurely (Bradley et al., 1994; 

Jaffee, 2007; Mangelsdorf et al., 1996; Saigal & Doyle, 2008). Several time points across the 

lifespan require a resetting of psychological equilibrium following exposure to intra- and 

interpersonal adversities. The time between childhood and adulthood (adolescence) is 

particularly noteworthy given significant biological, cognitive and socioemotional 

development (Graber & Brooks-Gunn, 1996; Ernst, Pine & Hardin, 2006).  

Adolescence: Transition of ‘storm and stress’ 

Adolescence is a time of transition, a ‘storm and stress’ period (Hall, 1904), requiring 

constant readjustment to novel neurobiological, psychophysiological and socioemotional 

changes (Cicchetti & Rogosch, 2002; Feldman & Elliott, 1990; Spear, 2000). Most youth 

navigate this transition effectively. Anxiety and mood related disorders, non-suicidal self-

injury and substance abuse are, however commonly encountered (Paus, Keshavan, & Giedd, 

2008; Rutter, 1992), with increased psychiatric difficulties coinciding with commencement of 

adolescence (Costello et al., 2003; Garber, Keiley & Martin, 2002; Ge, Conger & Elder, 

2001; Merikangas et al., 2010). Anxious and depressive disorders increase parallel to with 

lifetime prevalence rising from 1% under 12 years of age to 17-25% by the completion of 

adolescence (Kessler, Avenevoli & Merikangas, 2001). The greatest increase in depression 

appears between 15-18 years and is commonly preceded by anxious symptoms with females 

demonstrating greater rates of symptomatology (Hankin et al., 1998; Beesdo et al., 2007).   

There is considerable gender divergence in adolescent depression, with consistent 

findings of greater occurrence of depressive and anxious syndromes in females (Bennett et 

al., 2005; Ellis, 2004; Hankin et al., 1998; Silverstein, 1999). Males are reportedly more 

likely to encounter externalising difficulties (Bongers, Koot, Van Der Ende & Verhulst, 

2004; Crick & Zahn-Waxler, 2003). Females commonly commence puberty earlier than 
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males and as earlier biological transformation is associated with higher rates of depression 

and anxiety (Caspi & Moffitt, 1991; Dick, Rose, Viken & Kaprio, 2000), pubertal maturation 

may partially account for the gender divergence. Importantly, women born prematurely often 

experience even earlier pubertal development (Persson et al., 1999; Hernandez & Mericq, 

2008). Given timing of pubertal maturation is associated with early-life environmental factors 

(Ellis, 2004), early puberty may be an adaptation to life adversities, and thus associated with 

poorer socioemotional functioning (Del Giudice, 2009; Mensah et al., 2013).  

As children navigate their way through developmental changes of adolescence, peer 

relationships have shown capacity to either ameliorate or agitate psychological dysfunction 

(Damon & Lerner, 2008; Hymel, Rubin, Rowden & LeMare, 1990). As adolescence 

progresses, behavioural norms and expectations become increasingly informed by peers 

rather than the familial unit (Arnett, 2014; Gifford-Smith, Dodge, Dishion & McCord, 2005; 

Greenberg, Siegel, & Leitch, 1983; Raja, McGee & Stanton, 1992). Peer support and 

inclusion are seen to promote resilience (Gazelle & Rudolph, 2004; Rubin et al. 2004; 

Richards, Crowe, Larson & Swarr, 1998) whilst peer problems including social rejection and 

withdrawal are commonly predictive of low self-esteem, anxiety and depressive symptoms 

(Boivin, Hymel & Bukowski, 1995; Parker & Asher, 1987).  

Prematurity and adolescent psychological resilience and wellbeing  

Given adolescence is a period of ‘storm and stress’ for all embarking upon the 

transition, additional adversity prior to this time (such as that associated with premature birth) 

may amplify risk of psychological distress and poorer psychological wellbeing (Deater-

Deckard, Ivy & Smith, 2013). Whilst medical advancements have increased survival rates of 

preterm births from 40% in the 1960s to 90% in 2015 (Lemola, 2015), premature infants 

surviving beyond childhood remain highly susceptible to a multitude of cognitive, 
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psychological and behavioural challenges stretching into adulthood (Janssens et al., 2009; 

Lindström, Lindblad, & Hjern, 2009; Räikkönen et al., 2008; Schothorst, Swaab-Barneveld & 

van Engeland, 2007; Westrupp et al., 2012). Compared to term peers, premature individuals 

are at greater risk for depressive and anxious symptoms from preschool-age into adulthood 

(Aarnoudse-Moens, et al., 2009; Burnett et al., 2011; Johnson & Marlow, 2014). Sømhovd 

and colleagues’ (2012) meta-analysis indicated VPT adolescents were almost twice as likely 

to develop clinical anxiety (with a prevalence of 9.9% for VPT compared to 5.5% for term). 

This is accompanied by higher levels of neuroticism (Allin et al., 2006) and a tendency to be 

risk averse in adolescence (Schmidt, Miskovic, Boyle & Saigal, 2008). Pesonen and 

colleagues (2009) indicated young premature adults display tendencies for lower 

extraversion, openness to experience and higher conscientiousness, a pattern replicated by 

Pyhälä and colleagues’ (2009) reporting lower assertiveness and sensation seeking.  

Preterm children tend to experience poorer social competence than peer terms, 

encountering lower levels of positive peer play and greater difficulty maintaining positive 

peer relationships, persisting into adolescence (Jones, Champion & Woodward, 2013; 

Ritchie, Bora & Woodward, 2015). Such difficulties are particularly pronounced in VPT 

females (Spittle et al., 2009). As the relationship between peer problems and internalising 

difficulties is bidirectional (Damon & Lerner, 2008; Hymel et al., 1990), considering both 

outcomes as indicative of psychological functioning may permit a more comprehensive 

conceptualisation of psychological resilience as development progresses.   

Moderating Factors of Child Psychological Resilience and Wellbeing 

Parental Warmth  

Whilst foundational studies proposed ‘exceptional child characteristics’ led to a state 

of ‘invulnerability’ (Garmezy & Nuechterlein, 1972) children do not merely exit the womb 
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with ‘ready-made’ resilience. Although individual factors such as temperament and cognitive 

skills are critical in maintaining psychological equilibrium following adversity (Deater-

Deckard, Ivy & Smith, 2013), characteristics of the child’s attachment-based relationships are 

identified as pivotal predictors of resilience (Brennan, Le Brocque & Hammen, 2003; Conger 

& Conger, 2002; Rohner & Britner, 2000).  

Parental warmth (comprised of both physical and emotional components) (Parker, 

Tupling & Brown, 1979) is commonly identified as a key influence on child wellbeing (Cox, 

2003; Eisenberg, Lennon & Roth, 1983; Scaramella, Conger, & Simons, 1999). Physical 

parental warmth is defined as the provision of appropriate physical affection (i.e. hugging and 

kissing) whereas emotional warmth involves attending to the child’s emotional needs with 

praise, positive affect, affection and admiration directed towards the child, their activities and 

accomplishments (Amato, 1990; Davidov & Grusec, 2006; Maccoby & Martin, 1983). 

Evidence suggests parenting which is sensitive, responsive, and accepting partially protects 

children at risk of developing emotional and behavioural difficulties from encountering such 

outcomes (Conger & Conger, 2002; Landry, Smith & Swank, 2003). Higher parental warmth 

has been associated with higher self-esteem, fewer internalising and externalising problems, 

greater academic competence in adolescence and appears to stimulate problem-focused 

coping (Egeland, Weinfield, Bosquet, & Cheng, 2000; McIntyre & Dusek, 1995; Scaramella 

et al., 1999). Contrarily, low parental warmth has been associated with feelings of alienation, 

child hostility and aggression, greater behavioural and emotional problems and risky 

behaviours (Young, Miller, Norton, & Hill, 1995; Etkin, Koss, Cummings & Davies, 2014).  

Landry and colleagues (2003) found consistent parental warmth in early childhood 

predicted faster cognitive and social growth at 8 years for preterm and term children. Preterm 

children were, however, more sensitive to the consistency of parental warmth, demonstrating 

greater competence when levels were high compared to term peers. When parents exhibited 
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consistently minimal warmth, preterm children demonstrated poorer social functioning than 

term peers encountering the same parenting characteristics (Landry et al., 2003). As the 

potential negative impact of minimal parental warmth was greater for preterm than term 

children, parental warmth may be more important in promoting adaptive functioning and 

psychological wellbeing in preterms compared to term peers.  Correspondingly, Faure and 

colleagues (Faure et al., 2017) found maternal sensitivity at 18 months significantly predicted 

internalising problems at 11 years in VPT but not term born. VPT respondents with sensitive 

mothers displayed comparable internalising symptom profiles to term peers (Faure, et al., 

2017). In view of these findings, parental warmth may continue to be of greater importance in 

facilitating psychological resilience and wellbeing at times of adversity for preterm compared 

to term populations during the adolescent period.   

Parental Psychopathology  

Capacities of a parent to provide such emotional attention is often impeded, with 

parental psychopathology seen to disrupt the parent-child relationship and facilitation of 

positive child wellbeing (Papp, Cummings, & Goeke-Morey, 2005). Parental psychological 

distress has been reliably associated with adjustment problems in the parented child (Connell 

& Goodman, 2002), most notably depression and anxiety (Cummings & Davies, 1994). 

Beidel and Turner (1997) demonstrated children of parents with an anxiety, depressive or 

comorbid diagnosis were more likely to encounter associated psychopathology than peers 

with non-disordered caregivers.  Radke-Yarrow and colleagues (1992) found children with 

‘affectively ill’ mothers reported greater depressive symptoms at a three-year follow-up 

compared to those with ‘affectively healthy’ mothers (Radke-Yarrow et al., 1992).  

Research has indicated mothers of infants born premature experience greater levels of 

psychological distress in the neonatal period than mothers of infants born at full gestation 
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(Blumberg, 1980; Singer, Davillier, Bruening, Hawkins & Yamashita, 1996) with increased 

risks of maternal depression and parenting stress (Singer, Salvator, Guo, Collin, Lilien & 

Baley, 1999). Treyvaud, Lee, Doyle and Anderson (2014) recently found parents of children 

born premature were more likely to report moderate-severe anxiety symptoms, greater 

depressive symptoms and higher levels of parenting stress than term born parents when 

children were seven years of age.   

 Heightened parental stress and uncertainty resulting from the infant’s medical 

vulnerabilities has been hypothesised as keeping parents in a heightened state of arousal in 

the months and even years following the premature birth (Lasiuk et al., 2013). With prior 

research indicating prematurity may compound the impacts of parental psychopathology on 

the emotional and psychological wellbeing of the child (DeMier, Hynan, Harris & Manniello, 

1996; Shaw et al., 2006), it is important to consider the possible influence of such 

symptomatology on the development of internalising problems at critical stages of the 

lifespan. Given these findings, parental psychopathology amongst preterm and term 

adolescents may incite poorer psychological functioning and thus interfere with the child’s 

ability to maintain psychological equilibrium in the adjustment to the various biological and 

social changes of adolescence.    

Current Study 

Despite recent developments, questions regarding the level of psychological 

wellbeing and resilience at the transition to adolescence of preterm children remain to be 

answered. Psychological coping established during the adolescent period is posited to have 

long lasting effects on future wellbeing (Sawyer et al., 2012; Vederhus et al., 2015). 

Demonstrating a stable trajectory of functioning in the face of compounding adversity of 

preterm birth and transitionary adolescent processes would reflect resilience.  Given preterm 
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children are shown to experience poorer psychological outcomes compared to term peers 

(McGowan et al., 2011; Moster et al., 2008) examination of the state of psychological 

resilience and wellbeing following adolescence is important in informing early intervention 

practices.    

This paper uses data from a large Australian population study to investigate 

psychological resilience and wellbeing across the transition to adolescence. Specifically, the 

association between gestational period and the severity of the internalising symptoms 

(depression, anxiety and peer problems) and at ages 14-15 years compared to 10-11 years 

was examined.  The effect of gender and parental warmth on internalising problems and their 

interactions with prematurity classifications were also examined controlling for internalising 

problems in middle childhood (10-11 years), parental psychopathology, neonatal risk, 

socioeconomic status, pubertal maturation and stressful life events.  

The following hypotheses were proposed: i) Severity of prematurity will be predictive 

of lower stability of internalising symptoms from 10-11 years of age to 14-15 years of age 

with higher stability reflective of greater resilience and psychological wellbeing; ii) Female 

adolescents born prematurely will have higher rates of internalising symptomatology than 

male adolescents born prematurely and female adolescents born at term; and iii) Parental 

warmth will moderate the relationship between gestational age and stability in internalising 

problems, such that it will be more protective for preterm relative to term adolescents.   

Method 

Participants 

This paper utilised data collected as part of the Growing Up in Australia: 

Longitudinal Study of Australian Children (LSAC) (AIFS, 2004). The national study 

commenced in 2004 with an infant B-Cohort of 5112 0-1 year olds and child K-cohort of 
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4991 4-5 year olds. Conducted conjointly by the Department of Social Services, Australian 

Institute of Family Studies and the Australian Bureau of Statistics, the sample was drawn 

from the National Medicare Database. Data is collected every two years via face to face 

interviews and psychometric questionnaires with Wave 8 commencing in 2018.  

This paper utilised data for a total of 3090 children from the K-cohort whose 

gestational age was reported by parents at Wave 1 (‘very preterm’ (VPT) n = 44, ‘moderate 

preterm’ (MPT) n = 195 and ‘term’ n = 2851) and who continued in the study at ages 10-11 

years (Wave 4) and 14-15 years (Wave 6). The three groups were comparable on age, gender 

and SES. No significant differences were observed between the groups on parent respondent 

gender, age, and employment status or qualification level. Respondent demographics are 

shown in Table 1 based on information collected at Wave 6.  

Ethical approval for LSAC was provided by the Australian Institute of Family Studies 

Ethics Committee with informed written consent granted by the parent/caregiver of each 

participating child.  
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Table 1  

Respondent Demographics 

*Mean child and parent age measured in years  

 

 

Very Preterm  

n (%) 

Moderate Preterm  

n (%) 

Term 

n (%) 

 

Total sample 44 195 2851  

Child mean age* 14.29 14.40  14.41   

Primary parent mean age* 45.90  45.43 45.56   

Female child respondents 22 (50%) 94 (48%) 1418 (49%)  

Female Primary Parent  46 (90.2%) 188 (93.5%) 2811 (93.4%)  

High Neonatal Risk 41 (93.20%) 129 (66.20%) 311 (10.90%)  

Parent Employment Status     

             Employed 40 (93%) 163 (84%) 2434 (82%)  

             Not in workforce 4 30 401  

Primary Parent Income Level                      

        25,000 or less per year 

        26,000 – 51,999 per year 

        52,000 –103,999 per year 

        104,000 or more per year 

 

21 (47.72%) 

10 

10 

0 

 

84 (43.75%) 

49 

51 

8 

 

1189 (42%) 

765 

713 

164 
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Measures  

 Gestational Duration  

Gestational duration was defined by parent report of the time from the first day of the 

mother’s last menstrual period to the day of infant’s birth. Gestational age was categorised 

into ‘VPT’ (≤ 32 weeks), ‘MPT’ (33 to ≤ 36 weeks) and ‘term’ (37 to ≤ 41 weeks) based on 

WHO guidelines (WHO, 1992). Gestational duration was reported in number of weeks by the 

target child’s parent/caregiver at ages 4-5 (Wave 1). 

Parental Warmth 

This paper utilised the LSAC Parental Warmth measure (Child Rearing 

Questionnaire; Paterson & Sanson, 1999). Parental warmth was measured on a 5-point Likert 

scale (1, ‘Never’ to 5, ‘Always’) using the following 6 items: How often do you express 

affection by hugging, kissing and holding this child? How often do you hug or hold this child 

for no particular reason?  How often do you tell this child how happy he/she makes you?  

How often do you have warm, close times together with this child? How often do you enjoy 

listening to this child and doing things with him/her? How often do you feel close to this 

child both when he/she is happy and when he/she is upset? A composite measure of parental 

warmth was calculated using the proportionally adjusted factor score regression weights 

reported in the LSAC Parenting Measures Technical Report (Zubrick, Lucas, Westrupp & 

Nicholson, 2014). A congeneric model was specified, and consistent with Hu and Bentler 

(1995; 1998; 1999) the principal model fit index was the Standardised Root Mean Residual 

(SRMR) and was used in conjunction with one of two other indices: the Non-Normed Fit 

Index (NNFI) and the Comparative Fit Index (CFI). The model was deemed to have an 

acceptable fit where SRMR was less than 0.10 with the NFI and/or the CFI at less than 0.90. 

The final model was acceptable (SRMR = 0.07; CFI = 0.97). Item loadings ranged from 
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0.707 to 0.854 with excellent scale reliability (0.92). A higher composite score was indicative 

of greater parental warmth. Scores were further coded into three categories: ‘Low Warmth’ 

(0-2), ‘Moderate Warmth’ (2.1-4.0) - and ‘High Warmth’ (4.1-5.0).  Parent scores obtained at 

14-15 years (Wave 6) were utilised.  

Outcomes 

Depression and Anxiety Disorders 

Parent respondents were directly asked whether their child had experienced ‘ongoing’ 

depression or anxiety disorder for a minimum of two weeks up to a period of two years. No 

formal psychiatric diagnosis was needed for the ‘yes/no’ response. Parents were additionally 

required to rate the severity of their child’s depression or anxiety on a 3-point scale (1; 

‘Mild’, 2; ‘Moderate’ or 3; ‘Severe’). Such questions were asked at both ages 10-11 years 

(Wave 4) and 14-15 years (Wave 6). Responses from both time points were used in this 

paper.  

 Internalising Psychopathology  

The Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997) is a 25-item 

self-report measure identifying behavioural and emotional problems in children and 

adolescents and includes 5 subscales: Behavioural problems, Hyperactivity, Emotional 

symptoms, Peer problems and Prosocial behaviour. The questionnaire comprises a number of 

statements about the child’s behaviour in the previous 6-months with response options ‘Not 

True’, ‘Somewhat True’ and ‘Certainly True’ (Goodman, 1997). The score range is from 0 to 

10 for all scales with 5 items on each scale scored from 1 (‘Not True’) to 3 (‘Certainly True’). 

Parent-report forms are used for children aged 3-16 years and a youth self-report for 

adolescents 11-16 years. SDQ demonstrates sound internal consistency across scales and 

nationalities with a coefficient range 0.75-0.86 (Hawes & Dadds, 2004; Mellor, 2005; Muris, 
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Meesters & van den Berg, 2003). Adequate concurrent and discriminant validity is 

demonstrated across British and European populations (Goodman & Scott, 1999; Muris, et 

al., 2003; Koskelainen, Sourander & Kaljonen, 2000). The measure has demonstrated 

comparable reliability and validity to the Child Behaviour Checklist at less than one quarter 

the length (Achenbach, 1991; Goodman & Scott, 1999).  

The parent and youth self-report SDQ were administered during Wave 1 to 6. An 

Internalising score was computed by summing the 5 emotional and 5 peer problems subscale 

items with a possible total score ranging from 0 to 20. Items on the Emotional Symptoms 

Scale assess frequency of display of negative emotional states (e.g. nervousness, worry). 

Items on the Peer subscale assess ability to form positive relationships with other children. 

Amalgamation of these two subscales scores to estimate total internalising problems is 

recommended for community samples (Goodman & Goodman, 2009). Higher internalising 

scores indicate greater difficulties. SDQ scores are typically used as a continuous measure in 

community samples (Goodman & Goodman, 2009) and therefore were used as such in this 

paper.  

Internalising problem scores were generated for respondents at 10-11 years (Wave 4) 

and 14-15 years (Wave 6). Problems at 10-11 years (Wave 4) were used as a baseline 

measurement of psychopathology allowing analysis of resilience and psychological wellbeing 

to be made at adolescence using scores obtained at 14-15 years (Wave 6). Only child report 

data was utilised in the current study.  

Covariates 

Neonatal Risk  

Neonatal Risk was computed from birth data collected at age’s 4-5years in Wave 1. 

Categories of ‘High Risk’ and ‘Low Risk’ were generated based on child admission to 
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Neonatal Intensive Care (NICU)/Special Care Nursery (SCN), use of ventilation or other life 

support assistance and presence of serious health condition immediately following birth. 

Adequate correlation was found between these variables with Spearman’s ρ = 0.68, p = .001. 

The selection of these factors in generating a measure of neonatal risk was based on existing 

research (Austeng et al., 2010; Hobel et al., 1973; Shapiro-Mendoza et al., 2006) with high 

risk defined cumulatively based on affirmative responses to NICU/SCN admission, use of 

ventilation or life support technologies, presence of serious health condition/complication 

immediately following birth and undergoing lifesaving medical procedure. Affirmative 

response to three or more factors was classed as ‘high’ neonatal risk. As this study focused on 

the difference between internalising problems and psychological wellbeing amongst 

adolescents of differing prematurity, controlling for discrepancies in the level of additional 

medical care and procedures following birth was important. Given term child respondents 

were also able to be classed as ‘high risk’, controlling for impacts of differing levels of care 

subsequent to birth on future outcomes was conducted across the entire study sample.  

Parental Psychopathology - Kessler 6 (K-6) 

The K-6 is a 6-item brief self-report questionnaire measuring psychological distress 

on the anxiety-depression spectrum, identifying frequency and severity of related symptoms 

experienced in the past 30 days (Kessler et al., 2002). Parent respondents rated how often 

they felt nervous, hopeless, restless or fidgety, depressed, everything was an effort and 

worthless on a 5-point scale (1, ‘None of the time’ to 5, ‘All of the time’). The K-6 screened 

for parent psychopathology at each data Wave. Parent K-6 responses provided at 14-15 years 

(Wave 6) were used in analysis.  
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Socioeconomic status (SES) 

A measure of socioeconomic status was existent in LSAC with z score calculated for 

each respondent in determining their socioeconomic position in comparison to all other 

families. Yearly parent income was included in this paper as it is consistently demonstrated 

as indicative of SES (ABS; 2011; Duncan, Daly, McDonough & Williams, 2002).    

Stressful life events  

LSAC used the Life Events (LE) Scale (Dohrenwend et al., 1978) in assessing the 

experience of stressful life events in the past year. Parent respondents were asked about a list 

of specific stressful life events of the preceding 12 months and were to nominate any that 

applied or alternatively select ‘none of the above’. Events included birth of a 

child/pregnancy, having suffered a serious illness, injury or assault (or a relative), death of 

parent, partner or child, death of other close relative, dissolution of ‘steady’ romantic 

relationship, have someone new enter the household, had serious problem with close friend, 

neighbour or family member, experienced major financial crisis, work-related crisis or major 

disappointment, threat of losing employment, loss of employment beyond personal control 

(i.e. redundancy, being fired), sought work unsuccessfully for a month or more, problems 

with the police or courts, something valued was stolen or lost and someone in household had 

drug or alcohol problem.  The Stressful Life Events Scale score, ranging from 1 (‘None’) to 

15 (‘Experienced all’), obtained at 14-15 years (Wave 6) was taken as a proxy for the 

experience of stressful family circumstances over the previous 12-month period.   

Pubertal Maturation at 10-11 years and 14-15 years 

Child respondents were questioned about pubertal maturation via the Pubertal 

Development Scale (PDS, Crockett & Petersen, 1987). The PDS assessed pubertal stage 

based on a number of typical physical indicators of puberty including growth spurt, growth of 
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body hair, skin changes, growth of facial hair (males) and breast growth (females) rated on a 

4-point scale ranging from 1 (‘Not yet begun’) to 4 (‘Completed’). A mean composite score 

was then generated based on the sum of these items as appropriate for gender. 

Commencement of menstruation additionally informed puberty status for females. Pubertal 

maturation scores were established for respondents at age 10-11 years (Wave 4) and 14-15 

years (Wave 6).  

Analytical Approach  

Analyses were conducted using IBM SPSS, version 22 (IBM Corp, 2013). Descriptive 

statistics were generated for all outcome and factor variables. A chi-square analysis was 

planned in evaluating the significance of association between gestational period and new 

occurrences of depression and anxiety disorders between childhood at 10-11 years (Wave 4) 

and adolescence at 14-15 years (Wave 6) with subsequent chi-square analyses for females 

and males done separately  

 A 3x2x3 factorial ANCOVA was completed to determine main effects of gestational 

period, gender and parental warmth on internalising problems at 14-15 years. Interactions 

between independent factors gestational period, gender and parental warmth were also 

evaluated. Internalising problems at age 10-11 years served as a baseline of psychological 

functioning to which psychopathology at 14-15 years was compared and as such was entered 

into the model as a covariate.  Controlling for possible confounding effects of parental 

psychopathology, socio-economic status, neonatal risk, pubertal maturation and stressful life 

events was undertaken based on existing literature and the aims of this paper to explore the 

unique effects of gestational period, gender and parental warmth and their interactions on 

psychological resilience at adolescence.  
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Results 

Psychological Resilience and Wellbeing: Internalising Psychopathology  

VPT, MPT and term respondents demonstrated comparable incidence of new 

internalising disorders at 14-15years for those without a diagnosis at 10-11 years.  A Chi-

Square analysis found no significant association between gestational period and onset of new 

cases of depression or anxiety disorder at 14-15 years for those who were not identified as 

having an anxiety disorder or depression at 10-11 years (χ (2) = .395, p .821). No significant 

association was found for female (χ (2) = .452, p.798) or male respondents (χ (2) = 2.60, p. 

273) across the gestational periods. A significant association was found for gender and onset 

of new cases of depression or anxiety disorder at 14-15 years for those who were not 

identified as having depression or anxiety disorder at 10-11 years (χ (1) = 22.845, p.000). 

Female respondents who had not encountered depression or anxiety at 10-11 years were at 

1.69 greater risk (95% CI [0.72-1.80]) of developing a disorder at 14-15 years than male 

peers (Table 2).  

Table 2 

 New cases of Anxiety and Depression at 14-15 years by gender 

 n % total sample Relative Risk 95% CI Sig.  

Male 116 3.6 %  - - -  

Female  194 6.1% 1.69* 0.72-1.80 .000  

*Relative risk compared to male peers 

Table 3 presents the non-adjusted means and standard deviations for the internalising 

score at 10-11 and 14-15 by gestational group and gender and level of parental warmth. 

Overall, both total term and MPT child-report mean SDQ internalising scores decreased at 

adolescence whilst the VPT child-report score marginally increased (Table 3). Positive 
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changes in internalising symptoms observed for both term and MPT respondents may signify 

greater resilience than VPT respondents who reported slight increased problems, providing 

support for predictions VPT respondents would demonstrate greater internalising problems at 

adolescence. 
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Table 3 

 Mean Child Reported Internalising problems at 10—11 years and 14-15 years 

  Gestational Period  

 Very Preterm  

(< 32 weeks) 

 Moderate Preterm  

(33-36 weeks) 

 Term 

 (37-41 weeks)  

 

 

 Females  

(n =21) 

Males 

 (n = 23) 

Total 

(n =44)  

Females 

(n = 89) 

Males  

(n =102) 

Total  

(n = 191) 

Females 

 (n =1418) 

Males  

(n =1433) 

Total  

(n = 2851) 

 M SD M SD M SD M SD M SD M SD M SD M SD M SD 

10- 11 years                

Low 

Warmth 

- - - - - - 6.00 1.41 - - 6.00 1.41 5.50 3.51 5.13 2.30 5.25 2.60 

Moderate 

Warmth 

6.33 2.07 5.73 3.55 5.94 3.05 4.63 3.51 5.27 4.01 5.01 3.81 4.80 3.19 4.86 3.61 4.83 3.42 

High 

Warmth 

3.80 3.57 3.42 2.64 3.63 3.14 5.22 3.65 4.83 4.08 5.03 3.92 4.58 3.25 4.63 3.36 4.60 3.30 

Total  4.52 3.27 4.52 3.26 4.52 3.27 5.02 3.65 5.04 4.03 5.03 3.85 4.67 3.23 4.74 3.48 4.70 3.35 

14- 15 Years               

Low 

Warmth 

- - 3.00 0.00 3.00 0.00 4.00 5.66 - - 4.00 5.56 4.50 3.01 4.13 0.99 4.25 1.81 

Moderate 

Warmth 

7.66 4.63 3.11 3.06 4.94 4.28 5.58 3.86 3.92 3.09 4.59 3.50 5.65 3.79 3.85 3.11 4.66 3.55 

High 

Warmth 

5.44 4.19 3.00 2.04 4.39 3.60 5.63 4.08 3.60 3.43 4.66 3.91 5.32 3.62 3.47 2.92 4.45 3.43 

Total  6.05 4.33 3.05 2.40 4.54 3.78 5.57 3.99 3.75 3.26 4.63 3.73 5.44 3.68 3.65 3.00 4.54 3.47 
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Explanatory Model:  Effects of Gestational Period, Gender and Parental Warmth 

A 3x2x3 between groups factorial analysis of covariance was conducted to assess the 

effect of gestational period, gender and parental warmth on resilience and psychological 

wellbeing at adolescence. The independent factors were gestational period (VPT [≤ 32 weeks 

gestation], MPT [33-36 weeks gestation]) and term [37-41 weeks gestation]), gender (female 

and male) and parental warmth (low warmth, moderate warmth and high warmth). The 

dependent variable was child-report total internalising problem score obtained at 14-15 years. 

The child-report internalising problem score obtained at age 10-11 years was used as a 

covariate to control for baseline psychopathology. Parental psychopathology, neonatal risk, 

socioeconomic status, pubertal maturation and stressful life events were included as 

covariates to control for their associations. Preliminary checks were conducted to ensure 

assumptions of normality, linearity, homogeneity of variances and regression of slopes and 

reliable measurement of the covariates.  

After adjusting for the covariates of internalising problems at 10-11 years, parental 

psychopathology, SES, neonatal risk, pubertal maturation and stressful life events, significant 

main effects were found for gestational period, F (2, 915) =4.461, p= .012, 𝜂𝑝
2 = .01) and 

gender, F (1, 915) = 17.238, p = .000 (𝜂𝑝
2 = .02) (Table 4). The main effect of parental 

warmth did not reach statistical significance, F (2, 915) = 1.696, p = .184. Significant 

interaction effects were found between gestational period and gender, F (2, 915) = 3.234, p = 

.040 (𝜂𝑝
2 = .007) and gender and parental warmth, F (1, 915) = 4.822, p = .028 (𝜂𝑝

2 = .005). 

The interaction between gestational period and parental warmth did not reach statistical 

significance, F (2, 915) = 2.336, p = .097. No significant interaction was observed between 

gestational period, gender and parental warmth, F (2, 915) = 2.635, p = .072.  
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Table 4 

Main and Interaction effects of gestational period, Gender and Parental Warmth  

Source Sum of 

Squares 

df Mean  

Square 

F Partial Eta 

Squared (𝜂𝑝
2) 

Gestational Period 84.728 2 84.728 4.461* .010 

Gender  163.694 1 163.694 17.238** .018 

Parental Warmth 32.217 2 32.217 1.696 .004 

Gestational Period by Gender 61.413 2 61.413 3.234* .007 

Gestational Period by Parental Warmth 44.370 2 44.370 2.336 .005 

Gender by Parental Warmth 45.788 1 45.788 4.822* .005 

Gestational Period by Gender by Parental 

Warmth 

50.050 2 50.050 2.635 .006 

Internalising 10-11years 1752.303 1 1752.303 184.528** .168 

Parental Psychopathology 32.181 1 32.181 3.389 .004 

Socioeconomic status 1.114 1 1.114 0.117 .000 

Neonatal Risk 12.524 1 12.524 1.319 .001 

Pubertal Maturation 42.113 1 42.113 4.435 .005 

Stressful Life Events 44.285 1 44.285 .039 .000 

Error 8698.477 915 9.496   

*p < 0.05 ** p < 0.01 Adjusted R = 0.297 
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Associated planned pairwise comparisons revealed significant mean differences for 

internalising problems at adolescence between VPT and term respondents (mean difference = 

+2.752, p =.044, 95% CI [0.050-5.453]) and VPT and MPT respondents (mean difference = 

+3.370, p = .014, 95% CI [0.529-6.210]). No significant difference was found between MPT 

and term (mean difference = -0.618, p = 1.00, 95% CI [-2.279-1.04]). These results suggest 

VPT internalising problems were substantially higher at adolescence than their term and MPT 

peers after controlling for level of internalising problems at 10-11, indicating lesser 

psychological wellbeing and resilience at this time period compared to the other gestational 

groups.   

The mean difference between female and male internalising problems was significant 

at p ≤ .001 (mean difference = +2.610, p = .001, 95% CI [1.111-4.109]). Female respondents 

experienced greater internalising problems at adolescence than male peers. Further, a 

significant interaction between gestational period and gender revealed females born 

prematurely respondents had greater internalising problems at adolescence than males born 

prematurely (Figure 1). VPT female respondents experienced the greatest severity of 

internalising problems at adolescence (marginal mean = 10.392, SE = 1.473, 95% CI [6.972-

13.812]); over 2.5 times that of male VPT peers. 
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Figure 1  

Adolescent patterns of internalising problems - Gestational period and gender patterns 
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 The significant interaction between gender and parental warmth revealed that 

parental warmth moderated the relationship between gender and internalising problems.  As 

can be seen in Figure 2 a gender difference in internalising problems was not evident for 

youth whose parents’ showed low warmth but was for those with parents of moderate 

warmth. 
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Discussion 

The primary aim of this paper was to examine the effect of gestational period on 

internalising problems at age 14-15 years, indicative of psychological resilience and 

wellbeing across the transition to adolescence. The study also examined the effects of gender 

and parental warmth, and their interactions with gestational period on adolescent internalising 

problems.   

Three major findings emerged from the current study.  Firstly, gestational period and 

gender significantly impacted the stability of psychological functioning from childhood to 

adolescence, as measured by magnitude of internalising problems at age 14-15 years. A 

Figure 2  

Adolescent patterns of internalising problems - Parental warmth and gender patterns 
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significant interaction was observed between gestational period and gender as well as 

between gender and parental warmth.  No statistical meaningful interaction was observed 

between gestational period and parental warmth or gestational period, gender and parental 

warmth.  

As predicted, greater severity of prematurity was associated with poorer 

psychological resilience and wellbeing at adolescence, with VPT respondents demonstrating 

a significant increase in internalising problems from late childhood to adolescence compared 

to the other two groups. Patterns of internalising within the VPT sample were similar to 

trends demonstrated in previous research with samples of children born less than 32 weeks 

gestation shown to experience poorer psychological outcomes and higher rates of 

internalising disorders across childhood and adolescence (Burnett et al., 2011; Westrupp et 

al., 2012). Given the present results and previous research, it may be conceivable that VPT 

respondents encounter lower psychological stability than peers of later gestations following 

the transition to adolescence.  

Secondly, significant differences were found between female and male respondents, 

with females demonstrating greater internalising problems at adolescence across all three 

gestational periods. Significant gendered outcome differences replicated existing empirical 

evidence demonstrating significantly higher internalising problems in adolescent females 

compared to males (Ge, Conger, Lorenz, Shanahan & Elder, 1995; Lewinsohn, et al., 1994; 

Petersen, Sarigiani, & Kennedy, 1991). Internalising gradients for females and males 

paralleled those demonstrated by Scaramella and colleagues (1999) adolescent sample of 

non-specified gestation.  Based on the internalising outcome scores, the featured sample of 

males appeared to experience greater psychological resilience and wellbeing following the 

transition to adolescence than female counterparts. It is important to consider that as males 

may be more inclined to express distress as aggression or antisocial behaviour (Gjerde, Block 
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& Block, 1988; Arnett, 2014), the present findings of lower internalising problems 

comparative to female peers may misrepresent the stability of psychological wellbeing as 

externalising behaviours were not evaluated.  

The significant interaction observed between gender and gestational period is of 

particular interest. The pattern of change in internalising difficulties from term to MPT was 

comparable for females and males however diverges significantly for VPT respondents. VPT 

females demonstrated internalising problems over two and a half times that of their male 

counterparts and a considerable increase from MPT females. These findings were consistent 

with the prediction that co-occurrence of female gender and VPT birth would present a 

cumulative risk of greater internalising problems at adolescence, impeding capacity to 

maintain an equilibrium of psychological wellbeing.  

Significantly higher adolescent internalising problems demonstrated by VPT females 

implies this subgroup may experience lower psychological resilience and wellbeing following 

transitions to this developmental life stage. Whilst not unexpected given the cumulative risk 

of being both female and VPT (characteristics which on their own consistently predict 

internalising psychopathology), the magnitude of change between VPT, MPT and term is 

non-linear. If the instability of psychological wellbeing at adolescence experienced by VPT 

females was merely the additive effect of prematurity severity with being female, MPT 

females by convention should have experienced lower levels of internalising compared to 

VPT but higher levels than term females with comparable magnitudes of change between the 

three gestational periods.  As Figure 1 illustrates, this was not the case; MPT females 

experienced marginally lower internalising problems than term females with a steep incline in 

internalising from MPT to VPT. This suggests something distinct about VPT females may be 

driving increased internalising psychopathology at adolescence.  
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The Foetal Origins theory (Barker, 1998) may offer some explanation.  It posits that 

an unfavourable foetal environment can affect vulnerability to significant diseases later in life 

(Barker, 1998; Barker, Eriksson, Forsen & Osmond, 2002), with recent research identifying 

vulnerabilities to psychopathology, notably depression (Bellingham-Young & Adam-

Macedo, 2003; Costello, Worthman, Erkanli & Angold, 2007). With suboptimal intrauterine 

growth a prime example of unfavourable foetal circumstances, associated literature has 

consistently found low birth weight to be predictive of adolescent and adult depression in 

female samples (Bellingham-Young & Adamson-Macedo, 2003; Costello et al., 2007; 

Wojcik, Lee, Colman, Hardy & Hotopf, 2013). Given intrauterine growth retardation 

generates risk for psychiatric difficulties at different developmental stages for females, it is 

conceivable to hypothesise a similar effect may be observed for VPT females, as 

demonstrated in the present study.  VPT birth presents foetal adversity as exposure to the 

extrauterine environment at an extremely inopportune time inhibits the completion of 

adequate development. VPT birth may exacerbate liability to illness at later times of 

heightened stress or transition, as early biological ‘programming’ of hormonal systems and 

genetic material has been disturbed (Lucas, Fewtrell, & Cole, 1999). Previous findings have 

indicated maturation of core hormonal systems such as the hypothalamic-pituitary-adrenal 

(HPA) axis progress with gestational age (Worthman & Kuzara, 2005; Schlotz & Phillips, 

2009). Alterations to the neuroendocrine architecture may therefore occur as shorter 

gestational durations of VPT children prevent full maturation of these somatic structures and 

potentially alters templates for later responsiveness of the HPA axis and related systems at 

sensitive time points (Phillips, 2007).   

Early brain alterations associated with VPT birth threaten the typical trajectory of 

brain development and affect later emotional and social development (Montagna, & Nosarti, 

2016). It may be that in females, VPT birth acts as a distinct adversity and amplifier of 
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gender and other risk factors in amplifying sensitivity to stresses at critical time points. Initial 

misconfigurations of neurotransmitter and hormonal systems in VPT females may later 

interact with sex-based biological and sociocultural predispositions to occasion a greater 

propensity toward internalising psychopathology in times of adversity or transition, as 

demonstrated in low birth weight females following puberty (Costello et al., 2007).  

Whilst not evaluated in the current study, higher parental stress and social defeat or 

marginalisation have shown to be predictive of socioemotional problems in VPT females 

more so than MPT and term peers with lower perceived social support and greater feelings of  

inferiority (Spittle et al., 2009; Zelkowitz et al., 2011). Social defeat has been associated with 

increased sensitisation of the dopaminergic system in both females and males with altered 

stress responses (i.e. inhibited or increased stress-induced dopamine release) occasioning 

increased psychopathology risk (Montagna, & Nosarti, 2016). It may be that such factors 

concomitantly contributed to the unique psychological disequilibrium of VPT females in the 

current sample. Conclusions cannot be drawn about the effect of atypical neurodevelopment 

and interactions with other environmental risk factors in the present sample, however 

acknowledgement of such influences informs directions for further research into the 

mechanisms driving possible psychological disequilibrium in VPT female adolescents.  

Parental warmth was hypothesised to be predictive of stability of psychological 

wellbeing in preterm respondents. Although the main effect of parental warmth was not 

significant, it was moderated by gender. As Figure 2 illustrates, low warmth was associated 

with the highest rate of internalising across males compared to moderate warmth being 

associated with the highest rate across female respondents. Females exposed to high and 

moderate parental warmth were shown to experience higher internalising problems.  
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Too few preterm respondents in the low warmth group restricts the ability to make 

inferences about the potential buffering effect of the parenting characteristic at this level.  

The absence of a significant association between gestational period and parental 

warmth was somewhat surprising given patterns in existing research (Estroff, Yando, Burke, 

& Snyder, 1994; Etkin et al., 2014; Miles, Holditch-Davis & Shepherd, 1998). Previous 

studies have consistently indicated early parenting influences the socioemotional functioning 

of preterm and term children (Beckwith, Rodning & Cohen, 1992; Goldberg & DiVitto, 

1995; McGrath, Sullivan & Seifer, 1998). Parenting a preterm is described as uniquely 

complex, with tendencies for overprotectiveness and lowered expectations of functioning 

stemming from perceptions of the child as exceedingly vulnerable (Estroff et al., 1994; Miles, 

Holditch-Davis, and Shepherd, 1998). Preterm preschoolers’ have been described as ‘weaker’ 

and ‘more vulnerable’ than their peers by their mothers who additionally see themselves as 

more attentive than mothers of term children (Miles & Holditch-Davies, 1997). There is some 

evidence suggesting no significant difference of parental responsiveness and warmth on child 

outcomes as it is displayed toward preterm and term children (Eiser, Eiser, Mayhew & 

Gibson, 2005). Eiser and colleagues’ (2005) finding indicate the outcome of the present study 

may be more than an empirical anomaly. The question remains as to why the pattern 

exhibited by the present sample may vary from existing literature.   

One difference between the present sample and previous studies is the targeted 

developmental period. Previously, the effect of parental warmth on preterm outcomes has 

been assessed primarily during infancy, toddlerhood and middle childhood (Harrison, 1990; 

Harrison & Magill-Evans, 1996; Miles & Holditch-Davies, 1997). The current study focused 

on parental warmth and psychopathology as experienced at adolescence. It may be that the 

buffering effect of parental warmth on preterm populations is more apparent during the 

earlier stages of life as child vulnerability and functional deficits experienced are more 
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palpable to parents and practitioners (Allen et al., 2004; Aylward, 2002; Goldberg & DiVitto, 

1995). As preterm children experience a ‘catch up’ in physical growth as adolescence nears 

(Knops et al., 2005; Niklasson et al., 2003), semblance to term peers surges as does parental 

acknowledgement of the child’s strengths and capacities to thrive despite their preterm status 

(Jackson, Ternestedt & Schollin, 2003). This may occasion changes in how parental warmth 

and responsiveness is conveyed and received in preterm populations, such that it does not 

differ significantly from term populations.  

Furthermore, parenting demands during adolescence are considerably different to 

those encountered in parenting a young child, as increasing bids for autonomy incites an 

overhaul of the parent-child dynamic (O’Connor, 2002). Beckwith and colleagues (1992) 

evaluation of consistency and discontinuity of maternal warmth towards preterm children 

from infancy to 12 years found maternal warmth to be dynamic, with definitions and 

enactments changing at each developmental time period (i.e. infancy, early childhood and 

preadolescence). Within LSAC, parental warmth at each Wave, and thus developmental stage, 

is assessed using the same psychometric measure. Whilst this ensures reliability across time, 

it may have limited the ability of this study to identify components of parental warmth unique 

to the preterm (or term) population during the adolescent period.  

As previously emphasised, adolescence is a time of significant social adjustment. 

Increased autonomy alters the dynamic between child and primary attachment figure (Ryan & 

Lynch, 1989; Silverberg & Gondoli, 1996; Spear & Kulbock, 2004). Social support and 

reassurance is sought more readily from peers than parents (Arnett, 2014; Gifford-Smith, 

Dodge, Dishion & McCord, 2005), with cohesive friendships and social inclusion insulating 

emotional distress and promoting psychological resilience (Damon & Lerner, 2008; Hymel et 

al., 1990; Gazelle & Rudolph, 2004; Rubin et al. 2004). Socialisation increases in complexity 

in adolescence with pursuit of social dominance and acceptance. It is conceivable then that 
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pre-existing socioemotional vulnerabilities become more discernible at this time and thus 

social rejection and acceptance act as potentiators for psychopathology. As the intricacy of 

the adolescent’s social milieu increases pre-existing deficits in sociability may intensify 

particularly in preterm populations who demonstrate poorer social competence from 

childhood (Spittle et al., 2009).  

Given the increased strength of peer influence at the targeted time of adolescence, it 

may be that peer warmth and acceptance are of greater consequence to psychological 

wellbeing, and thus surpasses the effect of parental warmth observed during the infancy and 

childhood periods. As sociability of preterm and term children appear to differ at adolescence 

(Moster et al, 2008; Saigal et al., 2003), it may be that quality of peer relations is an even 

greater insulating or aggravating factor on adolescent psychological resilience than parental 

warmth was proposed to be. As peer social support and warmth were not evaluated in this 

study, the above conjectures require further empirical investigation.  

The non-significant interaction between gestational period and parental warmth may 

also be attributable to attrition of more vulnerable respondents at earlier data Waves. Those 

who dropped out at earlier points may have experienced differing levels of parental warmth 

than those remaining at the current Wave. This loss to study may have negated a significant 

interaction between parental warmth and gestational period. Limitations occasioned by 

sample attrition are discussed further hereafter.  

Limitations  

Whilst advancing knowledge regarding resilience and psychological wellbeing within 

an Australian preterm population during their transition to adolescence, important research 

limitations are acknowledged.  
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Firstly, despite the LSAC data being weighted at each Wave to remain representative 

of an Australian population, participant drop-out and cohort attrition across have biased the 

characteristics of the sample at the targeted time points. It may be that children who 

experienced greater adversity dropped out of LSAC prior to adolescence or that drop-out was 

associated with the child’s gestational period or parents’ warmth. Resilience of children who 

perhaps experienced greater adversities because of preterm birth (or otherwise), and 

consequently ceased partaking in the study was unable to be examined, and as such may have 

biased outcomes found for these populations in this paper. As differences in characteristics of 

respondents who were retained at wave 6 compared to those who dropped out at previous 

waves were unable to be determined across the gestational groups, extrapolating conclusions 

from the study to all preterm populations are completed with caveats about possible attrition 

biases in mind. 

The presence of an anxiety or depressive disorder for the respondent child at either the 

childhood or adolescent time point was based primarily on parent report. Whilst parent report 

is a frequent source of information within the LSAC data set, using parent report alone in 

establishing the presence (or absence) of a psychological disorder in the respondent child 

may limit the validity and reliability of this phenomena. Soliciting information about a child 

from people who know that child best is a well-established data-gathering method alongside 

self-report. Given possible recall biases including recency and primacy effects impacting 

accuracy of parent report, use of the SDQ as a co-measure of child psychopathology was used 

in this study. This study aimed to counteract the limitations presented by use of any one data-

gathering method by using multiple measures of the same behaviour in answering the key 

research questions.  

The present findings demonstrate VPT, particularly females, may encounter lowered 

resilience and psychological wellbeing following the initial transition to adolescence. 
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However, absolute statements about the psychological resilience of VPT and MPT 

populations across the entirety of this developmental period cannot be made based on the 

two-time points evaluated in the study. Inferences regarding patterns of psychological 

resilience within preterm populations, are preliminary given internalising problems were 

evaluated at two-time points only. Evaluating stability of internalising problems at future age 

points (i.e. 16-17, 18-19 years) is needed for more conclusive inferences to be made.  

The developmental aetiology of internalising psychopathology is complex, with 

interplays between various genetic, familial and environmental factors (Costello et al., 2003; 

Rapee, 1997; Zahn-Waxler, Klimes-Dougan & Slattery, 2000). Moreover, resilience is 

dynamic, operating in flux with changes in intra- and interpersonal contexts. Although 

socioeconomic status, parental psychopathology and experience of recent stressful 

circumstances were controlled in evaluating the effect of gestational period on at the 

transition to adolescence, other possible aetiological factors were not examined. Whilst 

prematurity was significantly influential on psychological resilience, evaluation of 

mechanisms ameliorating or aggravating this risk was beyond the aims of the study. 

Opportunities for further research exist in considering additional aetiological factors and the 

possible interactions with gestational status as the preterm population advances through the 

adolescent period (i.e. peer cohesion, bullying).  

Furthermore, emotional and peer problems demarcated in the SDQ were used as 

indicators of internalising problems and associated resilience. This may have constrained the 

range of symptomatology assessed. Adolescent respondents were questioned for the first time 

at age 14-15 years about non-suicidal self-injury and suicidal ideation and behaviour. While 

inclusion of associated data was considered, there was no time point comparison. Escalation 

of suicide risk and related behaviours during young adulthood is well established (Gould et 

al., 1998; Johnson et al., 2002). As LSAC respondents enter later adolescence including self-
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harm and suicide outcomes in the examination of resilience beyond 14-15 years would be 

particularly valuable in further informing patterns of resilience in preterm populations.      

The selection of internalising problems as indicative of resilience may have biased 

female respondents. Given gendered differences in internalising and externalising 

psychopathology are well documented, focussing on internalising problems to the exclusion 

of externalising difficulties may inaccurately represent male psychological resilience at 

adolescence. As male adolescents demonstrate a proclivity toward aggressive and anti-social 

behaviour in expressing psychological distress (Bongers et al., 2004; Crick & Zahn-Waxler, 

2003), examining changes in this behaviour may provide a more accurate indication of 

resilience (or dysfunction) in males populations than provided in the current study.  

Concluding statements and clinical implications 

Whilst medical advancements have afforded vast improvements in survival rates and 

functional capacities of preterm children, such populations remain at risk for poorer 

psychological outcomes across each developmental life stage. Such trends were confirmed in 

this paper with VPT birth associated with increased internalising difficulties at adolescence. 

Greater internalising problems during this developmental transition conceivably indicate 

lowered psychological resilience in this subgroup of children following a major 

developmental transition.  

   Female VPT adolescents appear most vulnerable to instability of psychological 

wellbeing when faced with the transition to adolescence, encountering the highest 

internalising psychopathology and greatest magnitude of change from middle childhood 

compared to females of greater gestational durations and all male peers. This study suggests 

VPT females may endure accumulative vulnerability towards internalising psychopathology 

following transition to a significant developmental life stage.   
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Overall, findings from this study are likely to be of benefit to health practitioners, 

parents and other professionals closely engaged with adolescence in enhancing awareness of 

psychological resilience within preterm populations. The clinical implications of such 

knowledge includes helping to inform preventative and early intervention practices for 

preterm populations in mitigating circumstances of ‘storm and stress’ by bolstering both child 

coping and peer and parent support capacities. Enhancement of community and school based 

mental health and wellbeing programs for children at the advent of and in the midst of the 

adolescence transition in specifically considering children who may have been born 

premature is a key clinical implication of the above findings. These preliminary findings may 

be of significant use in the reform of mental health awareness and education provided to 

teachers and mental health professionals in becoming more mindful of potential additional 

factors within their student and client populations impacting psychological wellbeing and 

stability at times of developmental transition.   

Lastly, further investigations into the possible mechanisms driving the distinct pattern 

of psychological resilience and wellbeing in VPT female adolescents is recommended.    
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