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Abstract 

Trauma exposure in children and young people (CYP) has been linked to a range of 

adverse outcomes, including the development of post-traumatic stress disorder 

(PTSD). Parenting may influence such outcomes in two relevant ways. Firstly, 

parenting throughout development, especially early parental behaviours, may centrally 

contribute to the formation of CYP’s abilities to deal with stressful experiences in later 

life. Secondly, parents pose a main source of social support after trauma exposure and 

may therefore further influence CYP’s coping. However, the role of pre-trauma 

parenting is currently understudied. More knowledge is also required on mechanisms 

relaying effects of post-trauma parenting on CYP outcomes, as well as how it interacts 

with other forms of social support. This thesis aimed to address such shortcomings 

using a variety of methods. Chapter 1 describes trauma-related data available for the 

ALSPAC sample, a large UK longitudinal cohort, in preparation for subsequent 

analyses in Chapter 2. It was found that sex differences in PTSS emerge between ages 

10 and 13, but that this is not moderated by the onset of puberty. Chapter 2, using the 

same dataset, found limited evidence that early parental warmth, stimulation and 

conflict predict CYP post-traumatic stress symptoms (PTSS), though at different 

patterns for 8 and 15 years. Furthermore, there was no strong support for moderation 

effects of this association by early language and regulatory skills. Chapter 3 

investigates similar associations in a South African high-risk sample, finding early 

parental intrusiveness and sensitivity observed during play predicted CYP PTSS at 13 

years. No predictive effects were present however for parent-child attachment at 18 

months or concurrent parenting and there was no evidence in favour of a vulnerability-

stress hypothesis. Together, both Chapters 2 and 3 support early parenting as a 

potential influential factor, but highlight a need for further studies applying higher-

quality measures of trauma exposure and potential mediators to elucidate risk and 

resilience pathways. Chapters 4 and 5 focused on post-trauma parenting, with Chapter 

4 finding heart-rate measures taken during a narrative 1 month after trauma may pose 

a risk marker for concurrent, 3 and 6 months CYP PTSS. However, this association 

was not mediated by parental support behaviours. Chapter 5, using qualitative 

interviews to investigate CYP’s support systems, found that they received practical 

and warm support from a variety of sources, but that parents and peers were the main 

providers of emotional support and that CYP’s support needs changed over time. These 

chapters highlight a need to better understand mechanisms underlying the effects of 



 

9 
 

post-trauma parenting and to embed its effects in those of the wider child support 

network. Further research will be required conceptualising pre- and post-trauma 

parenting and resilience as a continuum and establishing risk and resilience pathways 

for both PTSS and a broader range of outcomes after trauma. 
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General Introduction 

Potentially traumatic events are defined as incidences that cause significant 

levels of distress in individuals and, as such, could lead to post-traumatic stress 

reactions, depending on their subjective impact (Norris, 1992). Such experiences are 

common in children and adolescents across the globe. Further distinctions are often 

made between single-incident traumas, which entail a one-off exposure to an 

extremely stressful event, such as a natural disaster or a severe accident, and chronic 

trauma exposure/complex trauma, described as repeated exposure to one or more 

forms of trauma, as often found for abuse or neglect (e.g., Ford & Courtois, 2009). 

Children and adolescents may be particularly vulnerable to the effects of trauma-

exposure, as they could disrupt their cognitive, emotional, behavioural and social 

maturation (Salmon & Bryant, 2002; described in more detail below). The current 

thesis examines a range of risk factors for post-traumatic stress disorder (PTSD) in 

children and young people (CYP), focusing specifically on the influence that both pre- 

and post-trauma parenting may have on child outcomes following trauma exposure. 

This general introduction first provides an overview of PTSD as a trauma-

related disorder and associated epidemiological factors, followed by a description of 

central models of PTSD aetiology and maintenance in CYP. Then, it presents the 

existing evidence concerning potential influences of early (pre-trauma) parenting and 

post-trauma parental responses on CYP's post-trauma outcomes. 

Rates of trauma-exposure in CYP  

Both single incident and chronic traumas are commonly included when 

lifetime prevalence rates of trauma exposure are estimated. Based on such 

assumptions, 60-70% of adolescents living in the United States are proposed to have 

been exposed to at least one potentially traumatic event by the age of 16, with 37% of 

children experiencing two or more distinct events (Copeland, Keeler, Angold, & 

Costello, 2007; McLaughlin et al., 2013). For European countries, exposure rates have 

been estimated to lie between 14 - 80%, depending on the methodology used and type 

of trauma and age group investigated (Alisic, van der Schoot, van Ginkel, & Kleber, 

2008; Bödvarsdóttir & Elklit, 2007; Domanskaité-Gota, Elklit, & Christiansen, 2009; 

Elklit, 2002; Landolt, Schnyder, Maier, Schoenbucher, & Mohler-Kuo, 2013). Rates 

of trauma exposure in low- and middle-income countries (LMICs) have been 

suggested to lie even higher, due to high rates of conflict and violence, as well as 

aggravating factors, such as extreme poverty and scarcity of resources (e.g., Hofman, 
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Primack, Keusch, & Hrynkow, 2005). Accordingly, some epidemiological studies 

have found lifetime exposure to at least one traumatic event in 83% of 13-17 year-olds 

in Malaysia (Ghazali, Elklit, Sultan, Balang, & Chen, 2017), 85% of 15-16 year olds 

in Israel (Rhiger, Elklit, & Lasgaard, 2008) and 80-95% of adolescents in Kenya and 

South Africa (Karsberg & Elklit, 2012; Seedat, Nyamai, Njenga, Vythilingum, & 

Stein, 2004). Other studies however reported substantially lower trauma exposure rates 

(e.g., 34% of adolescents in South West Nigeria) (Omigbodun, Bakare, & Yusuf, 

2008), or found similar exposure rates across high income countries (HICs) and 

LMICs using the same assessment methods (e.g., Bödvarsdóttir & Elklit, 2007; Rhiger 

et al., 2008). Such inconsistencies in evidence highlight a need for more unified 

definitions and measures to enable comparisons across countries and regions. Of 

interest, a set of studies conducted by Elklit and colleagues showed that despite 

potentially similar exposure rates across HICs and LMICs, the types of incidents 

reported may differ substantially. For example, road traffic accidents (RTAs), death of 

a close person and sporting incidents are commonly mentioned by CYP in HICs, while 

exposure to war, community violence, and armed robbery appear to be relatively more 

prevalent in LMICs, although RTAs are also still common (Bödvarsdóttir & Elklit, 

2007; Domanskaité-Gota et al., 2009; Elklit, 2002; Rhiger et al., 2008). Overall, 

despite estimates of exposure rates differing depending on the methodology used, 

population studied and definition of trauma applied, the above described numbers 

highlight the global burden of trauma exposure in CYP and thus the need to design 

effective interventions to buffer its effects. 

Outcomes after Trauma Exposure 

CYP exposed to trauma have been proposed to be at a higher risk of 

experiencing subsequent maladaptive outcomes throughout the lifespan, including 

poorer physical and mental health, reduced life satisfaction in adulthood and worse 

educational and work achievements (Copeland et al., 2018; Landolt, Buehlmann, 

Maag, & Schiestl, 2009; Maschi, Baer, Morrissey, & Moreno, 2013; Nooner et al., 

2012; Reuben et al., 2016; Zatzick et al., 2008). In terms of mental health, the outcome 

most directly associated with trauma exposure is PTSD, described in more detail 

below. Secondary or comorbid problems may include (but are not limited to) higher 

rates of major depressive disorder (MDD), anxiety disorders, obsessive compulsive 

disorder, attention deficit hyperactivity disorder (ADHD), substance dependency and 

externalizing problems (De Young, Kenardy, Cobham, & Kimble, 2012; Hiller et al., 
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2019; Maercker, Michael, Fehm, Becker, & Margraf, 2004; Scheeringa & Zeanah, 

2008; Zatzick et al., 2008). Supporting this, a recent longitudinal cohort study in 

England and Wales found that 31.1% of CYP were exposed to trauma up until the age 

of 18 (Lewis et al., 2019). Over the past 12 months, 7.8% of this group had experienced 

PTSD, 29.2% a major depressive period, 22.9% conduct disorder, 15.9% alcohol 

dependence and 8.3% had attempted suicide since age 10-12. Of note, while many 

CYP experience transient symptoms of distress, only a subset (10-15%) develops 

persistent problems (Alisic et al., 2014; Hiller et al., 2016). With the above described 

outcomes being likely to pose a significant social and financial burden on both the 

individual and society (Bothe, Jacob, Kröger, & Walker, 2020; Ferry et al., 2015; von 

der Warth, Dams, Grochtdreis, & König, 2020), it is important to better understand 

risk and protective factors determining CYP’s outcomes after trauma exposure. 

PTSD 

PTSD is a trauma-specific mental health outcome, which according to the 

Diagnostic and Statistical Manual of Mental Disorders 5 (DSM-5) (American 

Psychiatric Association, 2013) arises as a result of either directly experiencing a 

trauma, being threatened with or witnessing a traumatic event, such as death, serious 

injury or sexual violence, or learning a close friend or relative was exposed to a serious 

trauma. The DSM-5 stipulates that those suffering from PTSD experience symptoms 

across four clusters for more than one month following trauma exposure: intrusive 

reexperiencing (e.g., “flashbacks”, nightmares), avoidance of trauma-related stimuli 

(e.g., places that serve as reminders of what happened), negative changes in mood and 

cognitions (e.g., depression, shame, anger), as well as altered arousal and reactivity 

(e.g., difficulty sleeping). Detailed diagnostic criteria can be found in Table 1. The 

DSM furthermore differentiates PTSD from “Acute Stress Disorder” (ASD), which is 

deemed to be present if individuals show nine symptoms across five clusters 

(intrusions, negative mood, dissociation, avoidance and changed arousal) within the 

first month of exposure. 

A second commonly used classification system, the International Classification 

of Diseases, 11th revision (ICD-11) (World Health Organization, 2019), suggests 

somewhat different diagnostic criteria for PTSD, focusing on three core symptom 

areas: avoidance, changed arousal, and intrusive re-experiencing. Of note, the latest 

revision removed non-specific symptoms also found in other disorders (e.g., related to 

major depression), but added a diagnosis for complex PTSD, allowing a clearer 
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differentiation from single-incident traumas (Smith, Dalgleish, & Meiser-Stedman, 

2019). Current comparative research finds no clear diagnostic advantage of either 

system in CYP, though cases identified by both only overlap moderately (Galatzer-

Levy & Bryant, 2013). Generally, ICD-11 criteria appear to better at capturing those 

with more severe core symptoms, while DSM criteria may more easily pick up on 

those with higher levels of non-core symptoms (e.g., symptoms more closely 

resembling mood disorders) and general impairments (Danzi & La Greca, 2016). The 

current thesis applies DSM-5 disorder classifications, which are also commonly used 

in the international scientific literature. Future studies may employ novel diagnostic 

systems currently under development. This includes, for example, the Hierarchical 

Taxonomy of Psychopathology (Kotov et al., 2017), which aims to use factor analytic 

methods to derive new representations of psychopathology based on co-variances 

between symptoms, or the NIHM Research Domain Criteria project (Cuthbert & Insel, 

2013) that re-conceptualizes disorders as patterns of disruption to normal brain 

functions underlying specific behaviours (see also Smith et al., 2019). 

Developmental Considerations in the DSM-V. Some authors have proposed 

that PTSD symptoms in CYP older than six years are broadly similar to those in adults, 

but may manifest differently depending on the developmental stage of the child (Dow, 

Kenardy, Le Brocque, & Long, 2013; Meiser-Stedman, 2002; Salmon & Bryant, 2002; 

Tedeschi & Billick, 2017). Younger children specifically might struggle to express 

and reflect on their experiences due to limited cognitive, memory and language 

capacities (Scheeringa, Zeanah, Myers, & Putnam, 2005). For example, while classic 

intrusive memories or “flashbacks” may be less common (or less easy to identify), 

younger children may act out their trauma via play. Furthermore, CYP across all ages 

have been suggested to be more likely than adults to show general adjustment 

difficulties, such as anger, changed mood, fear/anxiety, physical symptoms or greater 

functional impairment (Dogan-Ates, 2010; Langeland & Olff, 2008). Such 

considerations need to be taken into account throughout the diagnostic process and are 

reflected in DSM developmental adjustments (see “notes” in Table 1). 

Nonetheless, concerns have been raised that such adjustments may not go far 

enough, given evidence that DSM criteria may be relatively insensitive to detecting 

PTSD in CYP (Friedman, 2013; Meiser-Stedman, Smith, Glucksman, Yule, &  
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Table 1 

PTSD Diagnostic Criteria According to the Diagnostic and Statistical Manual of 

Mental Disorders, 5th Edition 

Criterion Symptom 

 

A Exposure to actual or threatened death, serious injury, or sexual 

violence, in one (or more) of the following ways: 

1. Directly experiencing the traumatic event(s). 

2. Witnessing, in person, the event(s) as it occurred to others. 

3. Learning that the traumatic event(s) occurred to a close family 

member or close friend. In case of actual or threatened death of 

a family member or friend, the event(s) must have been violent 

or accidental. 

4. Experiencing repeated or extreme exposure to aversive details 

of the traumatic event(s) (e.g., first responders collecting human 

remains, police officers repeatedly exposed to details of child 

abuse). 

Note: Criterion A4 does not apply to exposure through electronic 

media, television, movies, or pictures, unless this exposure is work 

related. 

 

B Presence of one (or more) of the following intrusion symptoms 

associated with the traumatic event(s), beginning after the traumatic 

event(s) occurred. 

1. Recurrent, involuntary, and intrusive distressing memories of 

the traumatic event(s).  

Note: In children older than 6 years, repetitive play may occur, 

in which themes or aspects of the traumatic event(s) are 

expressed. 

2. Recurrent distressing dreams in which the content and/or affect 

of the dream are related to the traumatic event(s). 

Note: In children, there may be frightening dreams without 

recognizable content. 
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3. Dissociative reactions (e.g., flashbacks) in which the individual 

feels or acts as if the traumatic event(s) were recurring. (Such 

reactions may occur on a continuum, with the most extreme 

expression being a complete loss of awareness of present 

surroundings.) 

Note: In children, trauma-specific re-enactment may occur in 

play. 

4. Intense or prolonged psychological distress at exposure to 

internal or external cues that symbolise or resemble an aspect of 

the traumatic event(s). 

5. Marked physiological reactions to internal or external cues that 

symbolize or resemble an aspect of the traumatic event(s). 

 

C Persistent avoidance of stimuli associated with the traumatic event(s), 

beginning after the traumatic event(s) occurred, as evidenced by one or 

both of the following: 

1. Avoidance of or efforts to avoid distressing memories, thoughts, 

or feelings about or closely associated with the traumatic 

event(s). 

2. Avoidance of or efforts to avoid external reminders (people, 

places, conversations, activities, objects, situations) that arouse 

distressing memories, thoughts, or feelings about or closely 

associated with the traumatic event(s). 

 

D Negative alternations in cognitions and mood associated with the 

traumatic event(s), beginning or worsening after the traumatic event(s) 

occurred, as evidenced by two (or more) of the following: 

1. Inability to remember an important aspect of the traumatic 

event(s) (typically due to dissociative amnesia and not to other 

factors, such as head injury, alcohol, or drugs) 

2. Persistent and exaggerated negative beliefs or expectations 

about oneself, others, or the world (e.g., “I am bad”, “No one 

can be trusted”, “The world is completely dangerous”, “My 

whole nervous system is permanently ruined”). 
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3. Persistent, distorted cognitions about the cause or consequences 

of the traumatic event(s) that lead the individual to blame 

himself/herself or others. 

4. Persistent negative emotional state (e.g., fear, horror, anger, 

guilt, or shame). 

5. Markedly diminished interest or participation in significant 

activities. 

6. Feelings of detachment or estrangement from others. 

7. Persistent inability to experience positive emotions (e.g., 

inability to experience happiness, satisfaction, or loving 

feelings). 

 

E Marked alternations in arousal and reactivity associated with the 

traumatic event(s), beginning or worsening after the traumatic event(s) 

occurred, as evidenced by two (or more) of the following: 

1. Irritable behaviour and angry outbursts (with little or no 

provocation) typically expressed as verbal or physical 

aggression towards people or objects. 

2. Reckless or self-destructive behaviour. 

3. Hypervigilance. 

4. Exaggerated startle response. 

5. Problems with concentration. 

6. Sleep disturbance (e.g., difficulty falling or staying asleep, or 

restless sleep). 

 

F Duration of the disturbance (Criteria B, C, D and E) is more than 1 

month. 

 

G The disturbance causes clinically significant distress or impairment in 

social, occupational, or other important areas of functioning. 

 

H The disturbance is not attributable to the physiological effects of a 

substance (e.g., medication, alcohol) or another medical condition. 

 

 

Note. Adapted from the Diagnostic and Statistical Manual of Disorders 5 (DSM-5) 

(American Psychiatric Association, 2013). 
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Dalgleish 2008; Scheeringa, Zeanah, & Cohen, 2011). In response to such concerns, 

the latest revision of the DSM-5 introduced a pre-school subtype for children under 

six, which merges adult criteria C (avoidance) and D (negative alterations in mood and 

cognitions) and focuses more strongly on behavioural indicators (e.g., temper 

tantrums, altered play) (American Psychiatric Association, 2013). Furthermore, it has 

been suggested that placing less emphasis on Cluster C avoidance symptoms and 

Cluster D mood and cognition indicators may also improve diagnostic accuracy for 

older children and adolescents (Danzi & La Greca, 2016; Sachser & Goldbeck, 2016; 

Scheeringa et al., 2011) and that lowering the ASD diagnostic threshold for CYP to 3-

4 symptoms would increase sensitivity whilst avoiding false negatives (Kassam-

Adams et al., 2012). Future research will be required to ensure that CYP’s 

manifestations of PTSD across development are adequately represented in diagnostic 

systems. 

Prevalence of PTSD in Children and Adolescents 

Despite studies indicating that trauma exposure is common in CYP (see above), 

meta analyses have suggested only 15.9% of those affected go on to develop PTSD 

(Alisic et al., 2014). In general population samples, PTSD point prevalences have been 

found to lie at 0.5% in a US sample of children aged 9-16, and at 0.4% in the British 

National Survey of Mental Health (Copeland et al., 2007; Meltzer, Gatward, 

Goodman, & Ford, 2003). Corresponding lifetime PTSD prevalences by 16 years have 

been estimated to lie at 4.7% for children and adolescents in the US and at 7.8% in 

England and Wales (Lewis et al., 2019; McLaughlin et al., 2013). As described above 

for rates of trauma exposure, prevalence estimates may vary substantially depending 

on the assessment methods used, population investigated and time since exposure 

(Dyregrov & Yule, 2006). For instance, PTSD rates in Western community samples 

may be substantially lower than rates in samples drawn from high risk contexts in 

LMICs, or in specific populations that have been exposed to severe mass trauma (e.g., 

Dimitry, 2012; Karsberg & Elklit, 2012).  

Of note, CYP experiencing PTSD may also suffer from a range of 

comorbidities, including anxiety and major depression (Maercker et al., 2004). 

Accordingly, a recent UK cohort study found substantially higher levels of other 

mental health difficulties in those who develop PTSD after trauma exposure than in 

those who do not (Lewis et al., 2019). Furthermore, a series of studies across HICs and 

LMICs showed that in addition to those presenting with clinical diagnoses, a further 
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10-20% of CYP developed subclinical PTSD, which can still lead to significant 

distress and impairments in everyday life (Daviss et al., 2000; de Vries et al., 1999; 

Domanskaité-Gota et al., 2009; Elklit, 2002). Such findings indicate that to assess the 

effects of trauma exposure more fully, it may be important to measure post-traumatic 

stress symptoms (PTSS) continuously, rather than simply focusing on the presence 

versus absence of DSM/ICD diagnoses. Furthermore, comorbidities that could 

exacerbate functional impairments should be taken into account. Overall, the above 

presented numbers highlight that a substantial group of CYP may suffer from PTSD 

throughout their lifetime, requiring further knowledge on risk and resilience factors. 

PTSD trajectories after trauma exposure 

A meta-analytic review across 28 studies found that acute PTSD was present 

in 21% of CYP aged 5 to 18 years one month after trauma exposure (Hiller et al., 

2016). This number decreased to 15% at three months, 12% at six months, and 11% at 

one year post-trauma. Thus, about 50% of individuals appeared to recover 

spontaneously during the first 6 months, but numbers stayed relatively stable after that, 

indicating more chronic PTSD levels and potential intervention needs. Similar rates of 

persistent PTSD (ca. 15%) were also found in survivors of the Jupiter shipwreck 

catastrophe 5 to 7 years after the incident (Yule et al., 2000). However, other studies 

highlight rates of persistent PTSD may vary depending on the type and severity of the 

trauma experienced. As such, a 3-year follow-up of children exposed to an earthquake 

in Turkey showed about 24-56% (depending on the measurement scale used) still 

endorsed severe PTSS (Bal, 2008), while in an Australian sample of children aged 6 

to 11, 70% exhibited moderate to severe PTSS 21 months after exposure to a hurricane 

(Shaw, Applegate, & Schorr, 1996). Importantly, recovery trajectories after trauma 

may differ substantially, with Truss and colleagues (2017) finding that 70% of their 

sample of CYP aged 9 to 18 years showed no or consistently low symptoms of PTSD 

after concussion. A further 25% exhibited PTSS initially but recovered within the next 

three months and 5% showed continuously high symptom levels. Similar distributions 

of the same trajectory types (76.9%, 15.9% and 7.2% respectively) were found in CYP 

who were followed up for four years after exposure to a tornado (McDonald et al., 

2019). Finally, the existence of these three latent trajectory classes, but not of a delayed 

onset class (with low PTSS initially but levels rising over time) was confirmed in a 

review of current evidence (Lai, Lewis, Livings, La Greca, & Esnard, 2017). Thus, 
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overall patterns of post-trauma recovery may be underpinned by significant underlying 

individual variation. 

Epidemiology of PTSD in CYP 

A substantial range of risk factors for PTSD has been studied to date. The 

largest meta-analysis for CYP’s PTSD (N = 32,238) (Trickey, Siddaway, Meiser-

Stedman, Serpell, & Field, 2012) proposed small- to medium-sized increases in PTSS 

risk for a range of demographic factors, pre- and post-trauma variables and objective 

trauma characteristics, including female sex, lower IQ, lower parental socio-economic 

status, pre- or post-trauma life events, pre-existing psychological problems, post-

trauma parental mental health, objective trauma severity and bereavement as part of 

the trauma. Large effect sizes were found for two constructs indicating subjective peri-

traumatic distress (perceived life threat, peri-traumatic fear) and several post-trauma 

variables (low social support, social withdrawal, distraction, thought suppression, 

presence of other psychopathology and poor family functioning). Some other 

potentially important predictive factors (e.g., dissociation, cortisol levels) could not be 

investigated due to too small sample sizes. Further reviews exist that focus in depth on 

risk factors following exposure to one specific type of trauma. For example, Dow, 

Kenardy, Long, and Le Brocque (2012) highlighted a range of pre-admission, 

injury/illness, trauma and environmental variables that may be influential for outcomes 

following child admission to intensive care. Overall, such findings indicate the 

existence of a substantial number of potentially modifiable risk factors that could be 

altered by individually tailored interventions (Smith et al., 2019). Further knowledge 

is however required on their interactions with neurobiological, cognitive and genetic 

risk factors (Pervanidou, 2008; Yehuda, Koenen, Galea, & Flory, 2011).  

Key epidemiological risk factors for PTSD that have been previously studied 

and that are relevant for the current thesis include child age, sex and the type and 

severity of the trauma experience. For age, despite some studies suggesting it may 

predict levels of PTSS development in CYP, two meta-analyses found only very small, 

non-significant relationships (Alisic, Jongmans, van Wesel, & Kleber, 2011; Trickey 

et al., 2012). However, a more in-depth analysis of the existing literature shows that 

pathways towards PTSS may differ for different age-groups, which could mask effects. 

As such, it has been suggested that younger children may struggle more to make sense 

of the trauma and to form coherent trauma memories due to their not yet fully 

developed cognitive, memory and language skills, as well as their lesser general 
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knowledge (Salmon & Bryant, 2002). Older children, on the other hand, have been 

proposed to have higher reflective capacities, making it more likely for them to engage 

in maladaptive strategies, such as worry and rumination, and to develop negative 

appraisals of the self and the world (Dyregrov & Yule, 2006). Such differences in 

ability levels may explain somewhat confusing patterns of findings with respect to age 

in the CYP PTSD literature. Notably, in contrast to mostly nil findings regarding 

effects of age on PTSS development, there is evidence that PTSD prevalence increases 

with age in population samples, at least partially due to higher exposure rates (Storr, 

Ialongo, Anthony, & Breslau, 2007).  

Sex differences have also been widely studied in relation to PTSD. In adults, 

men are commonly found to be exposed to higher rates of potentially traumatic events, 

while women tend to exhibit higher rates of PTSD following trauma exposure (de 

Vries & Olff, 2009; Mels, Derluyn, Broekaert, & Rosseel, 2009; Tolin & Foa, 2008) 

and show a twice-as-high lifetime PTSD prevalence (Kessler, Sonnega, Bromet, 

Hughes, & Nelson, 1995). A review by Olff, Langeland, Draijer, and Gersons (2007) 

suggests this may be due to sex differences in neuroendocrine stress response systems, 

types of trauma experienced, acute trauma reactions, coping responses and general 

socialization effects. Evidence for sex differences in PTSD in children is less reliable 

than in the adult literature. As such, the above-mentioned meta-analysis by Trickey 

and colleagues (2012) found that older females were at a higher risk of developing 

PTSD than younger females, or males of any age, suggesting that age and/or 

developmental stage may influence the extent of sex differences. However, when 

exactly such differences arise not yet been determined, with some proposing they 

could emerge as early as at 8 to 10 years (Dyregrov & Yule, 2006). Others however 

found no evidence of sex differences in PTSS levels in CYP 13-14 years (Ghazali et 

al., 2017), highlighting a need for further research. 

Finally, the type and/or extent of trauma exposure may pose central influences 

on PTSD risk. While subjective peri- and post- traumatic experiences have been 

proposed to be stronger predictors of outcomes than objective measures of trauma 

severity (de Haan, Tutus, Goldbeck, Rosner, & Landolt, 2019; Trickey et al., 2012), 

the risk of developing PTSD appears to be on average higher following exposure to 

interpersonal traumas (e.g., assault, violence or war) than for non-interpersonal 

traumas (e.g., accidents, paediatric injury or illness) (Alisic et al., 2014; Haller & 

Chassin, 2012; McLaughlin et al., 2013). For (natural) disasters, the evidence is mixed, 
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highlighting the importance of considering contextual factors (Dyregrov & Yule, 

2006; La Greca & Prinstein, 2002). There is also evidence suggesting that any prior 

trauma history (Breslau, Peterson, & Schultz, 2008), the overall number of previous 

exposures (Holt, Finkelhor, & Kantor, 2007), the number of different types of stressful 

life events experienced (Conrad et al., 2017) and/or weighted event scores reflecting 

the subjective impact of different traumas (Netland, 2005) may be relevant predictors 

of an individual’s PTSS status and levels. This highlights a need for further 

investigation of what exposure-related variables are most relevant for PTSS outcomes. 

Furthermore, predictive associations should be studied for different trauma types in 

future studies. 

Summary 

Trauma exposure is common in CYP across the globe, with a substantial 

proportion suffering from negative consequences in terms of their physical and mental 

health, as well as other maladaptive short- and long-term outcomes. 15.9 % of CYP 

who are exposed to trauma go on to develop post-traumatic stress disorder, which is 

characterized by symptoms of intrusive re-experiencing, avoidance and negative 

changes in mood and cognitions, and may go along with a range of comorbid 

conditions. PTSD symptom levels may differ depending on child sex and trauma 

characteristics, while predictive effects of age are still under discussion. 

Theoretical Conceptualizations 

In the following section, three different classes of models describing PTSD 

aetiology and maintenance will be introduced: classical cognitive models, ecological 

models and bio-psycho-social models. Firstly, the contents of some examples of each 

model type will be outlined, along with any supporting evidence. Secondly, where a 

model was not specifically designed with CYP in mind, it will be evaluated to what 

extent the model is applicable to them. Finally, and relatedly, the strengths and 

weaknesses of using each model class for explaining PTSS development in CYP will 

be discussed.  

Classical Cognitive Models of PTSD 

Two central cognitive models of PTSD aetiology and maintenance are 

commonly discussed in the literature: Dual Process Theory and the Cognitive Model 

of PTSD. These models were originally devised for adults but have since been 

successfully applied to CYP. Both focus mainly on outlining peri- and post-trauma 

processing on an individual level, with limited attention being given to external 
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influences. The content and applicability of each model to CYP will be outlined in the 

following sections. 

Dual Process Theory. Dual Process Theory (DPT) (Brewin, 2001; Brewin, 

Dalgleish, & Joseph, 1996; Brewin & Holmes, 2003) was initially developed with the 

aim of combining socio-cognitive and information processing theories of trauma 

prominent in the 1980s and 1990s. Its original version proposes that traumatic 

experiences are encoded via two different memory systems with different underlying 

neural pathways: a) a slow, serial system creating verbally accessible memories 

(VAMs), described as declarative representations of the conscious trauma experience 

linked to autobiographical memory; and b) a non-conscious, lower level system, which 

rapidly captures large amount of sensory, affective, motor and physiological 

information for survival purposes and stores them in situationally accessible memories 

(SAMs). It is suggested that such memories cannot be accessed consciously and are 

instead primarily triggered by internal or external trauma reminders. A more recent 

version of the theory aims to conceptualize PTSD as a deviation from normal memory 

and appraisal processes (Brewin, 2015; Brewin, Gregory, Lipton, & Burgess, 2010). 

For this purpose, VAMs and SAMs were re-named contextualized (C-) and sensory 

bound (S-) representations (reps) respectively, and the descriptions of the two memory 

systems were updated based on current neuroscientific research. As such, the revised 

DPT suggests that C-reps arise via processing in the visual ventral steam, (para-) 

hippocampal systems and medial temporal lobe. They are described as selective, 

allocentric, deliberately or automatically activated, and spatio-temporally integrated, 

and are proposed to form the basis for episodic memories and verbal accounts of the 

trauma. S-reps, on the other hand, may arise from processing in the dorsal visual 

stream via projections to superior parietal areas, and under involvement of insula and 

amygdala. They are characterized as egocentric, inflexible, sensation-bound and are 

suggested to only be activated automatically through internal or external stimuli, thus 

posing the basis for flashbacks. 

DPT suggest that normal encoding and processing in the two outlined memory 

systems is altered as a result of high distress during trauma exposure. As such, both 

versions of the theory propose that higher amygdala activation during trauma leads to 

stronger S-rep and reduced C-rep encoding. Furthermore, the revised DPT also suggest 

that effects of stress hormones on attention and hippocampal encoding weaken S-C 

links, leading to the creation of S-reps without corresponding C-reps. Both processes 
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may lead to the emergence of flashbacks, which in and of themselves are considered 

adaptive in DPT, as they allow processing of the large amounts of potentially survival-

related information stored in the S-reps. Where an individual tolerates the re-activation 

of S-reps, DPT suggests that their contents become associated with matching C-reps 

and are thus integrated into the autobiographical framework. This improves top-down 

control over their access and allows deliberate retrieval suppression, ultimately leading 

to the flashbacks ceasing. At the same time, initial feelings of distress can be updated 

with reduced arousal through habituation as part of this process. However, if S-reps 

are not attended to, for instance because an individual is trying to avoid or suppress 

potentially painful memories, DPT proposes that persistent PTSS may arise, since 

updating and re-integration of the S-reps into memory networks is prohibited. 

In adults, empirical findings have mostly supported DPT’s premises and the 

proposed underlying neural pathways (see Brewin, 2015, for a review). However, 

evidence regarding whether the model can be applied to CYP is much scarcer. A study 

by Meiser-Stedman, Dalgleish, Glucksman, Yule, and Smith (2009) found levels of 

sensory based memories (alongside feelings of subjective threat and rumination) 

predicted PTSS in the acute phase (2-4 weeks), but not at six months post-trauma in 

10 to 16-year olds admitted to hospital due to an accident/injury. A second study 

indicated that stronger sensory-based processing during trauma (assessed 

retrospectively 4 weeks after exposure) may predict more frequent intrusions later on, 

though this association was mediated by CYP’s perceptions of the quality of their 

trauma memories (McKinnon, Nixon, & Brewer, 2008). Beyond such findings, a range 

of evidence has evaluated influences of trauma memory quality in general on PTSS 

aetiology in CYP (e.g., Hiller et al., 2019; Meiser-Stedman et al., 2019; see also the 

evidence presented below for the Cognitive Model). The measures applied often 

comprise items on sensory-based memories, but few studies focus on investigating 

DPT-related hypotheses specifically, allowing only limited conclusions. Overall, there 

is some preliminary evidence suggesting that DPT can be applied to CYP, though 

further study is needed. Future iterations of the theory may also aim to more explicitly 

account for developmental changes in the brain systems proposed to underlie C- and 

S-reps, as these could alter the outlined processes. 

Cognitive Model of PTSD. Devised by Ehlers and Clark (2000), the Cognitive 

Model (Figure 1) proposes that a strong feeling of current threat lies at the core of 

PTSD aetiology, resulting from: 
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Figure 1. The Ehlers and Clark Cognitive Model. Reproduced from Ehlers and Clark 

(2000). 

 

1) predominantly data-driven processing during the trauma, which prohibits meaning 

making and leads to poorly elaborated trauma memories that are not integrated 

into the individual’s autobiographic framework. Resultingly, such memories are 

easily triggered involuntarily by trauma-related stimuli and can cause re-

experiencing symptoms (Halligan, Michael, Clark, & Ehlers, 2003). 

2) an individual developing frequent problematic appraisals of the trauma and/or its 

sequelae, such as negative views about oneself or the world. 

In those who develop PTSD symptoms, feelings of current threat and thus the 

disorder are believed to be maintained through the application of maladaptive 

behavioural and cognitive strategies, for instance avoidance of trauma-related stimuli, 

rumination or safety behaviours (i.e. behaviours and rituals that are intended to prevent 

feared outcomes and associated stress reactions- for example, a child excessively 

checks that no cars are around when walking to school after being involved in a car 

accident). Such strategies may reduce feelings of distress on the short term but prevent 

updating of trauma memories and opportunities for challenging maladaptive appraisals 

on the long term. Of note, individual differences on the outlined dimensions may 

explain why some develop persistent PTSS after trauma exposure, while others do not. 
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Similar to DPT, a wide range of studies have investigated and mostly supported 

the outlined model components in adults (e.g., Dunmore, Clark, & Ehlers, 2001; 

Halligan et al., 2003; Murray, Ehlers, & Mayou, 2002). In CYP, evidence for the 

memory factor is mixed. Some studies have found indicators of trauma memory 

quality to be associated at small to medium effect sizes with PTSS in CYP after 

accidental trauma (Ehlers, Mayou, & Bryant, 2003; McKinnon, Brewer, Meiser-

Stedman, & Nixon, 2017; Meiser-Stedman, Dalgleish, Smith, Yule, & Glucksman, 

2007; Salmond et al., 2011; Stallard, 2003). Subjectively perceived trauma memory 

quality has also been proposed to mediate associations between data-driven processing 

and PTSS development (McKinnon et al., 2017, though see; McKinnon et al., 2008, 

for null findings). However, others propose memory processes may only influence 

PTSS aetiology during the acute trauma phase, with longitudinal associations being 

limited or lacking, or find no predictive effects at all (Meiser-Stedman et al., 2009; 

Sales, Fivush, Parker, & Bahrick, 2005). Finally, a study by O'Kearney, Speyer, and 

Kenardy (2007) proposed that memory quality may be linked to re-experiencing 

symptoms, but not avoidance behaviours in CYP, suggesting symptom-cluster-

specific influences. Overall, such mixed findings highlight a need for further 

clarification of the role of trauma memory in PTSS aetiology in CYP. 

For maladaptive appraisals, findings are clearer, with a majority of studies 

linking negative perceptions of the self (e.g., that a CYP is highly vulnerable or 

permanently changed) and the world (e.g., as a dangerous place) with both acute and 

persistent (3-8 month) post-traumatic distress in CYP, even after controlling for initial 

symptom levels (Bryant, Salmon, Sinclair, & Davidson, 2007; Ehlers et al., 2003; 

Meiser-Stedman et al., 2009; Nixon et al., 2010; Meiser-Stedman, Yule, Smith, 

Glucksman, & Dalgleish, 2005; Stallard & Smith, 2007). In terms of potential 

maintenance strategies, there is some evidence suggesting that behavioural avoidance 

(Stallard, 2003), thought suppression (Aaron, Zaglul, & Emery, 1999; Ehlers et al., 

2003; Meiser-Stedman et al., 2005; Trickey et al., 2012) and rumination (Ehlers et al., 

2003; Meiser-Stedman et al., 2007; Meiser-Stedman et al., 2014; Meiser-Stedman et 

al., 2005; Stallard, 2003) may be associated with higher PTSS in CYP after trauma 

exposure. Similarly, studies also appear to confirm predictive influences of peri-

traumatic fear (Meiser-Stedman et al., 2007), subjective threat perceptions (Meiser-

Stedman et al., 2009), and data-driven processing (Ehlers et al., 2003, McKinnon et 

al., 2017), as outlined in the model. Of note, a recent study by Hiller and colleagues 
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(2019) suggested that maladaptive appraisals and cognitive strategies may also 

underlie the aetiology of a wider range of psychopathology following trauma (e.g., 

internalizing problems). In conclusion, while changes throughout development in 

skills such as cognition, memory, language and emotion regulation may need further 

consideration in the Cognitive Model, it appears to be largely applicable to CYP (see 

also Alisic, Jongmans, et al., 2011, for a review). 

Summary. Cognitive models put a strong focus on outlining individual level 

processes involved in aetiology and maintenance of PTSD and thus provide valuable 

information on specific intervention targets. However, environmental influences 

proposed to be important for CYP’s adjustment (e.g., support behaviours by parents, 

peers) and developmental considerations are only given limited attention. The original 

DPT indicated good social support after trauma may help to reduce negative affect, 

and that interactions and discussion with others could aid the updating of trauma 

memories and the creation of adaptive appraisals (Brewin et al., 1996). However, such 

influences are not mentioned in recent conceptualizations of the theory, which focus 

more strongly on describing PTSD as a deviation from normal memory functioning. 

Of note, a not very well-publicised transactional model by Landolt (2012) suggests 

that the aetiological factors detailed above, such as appraisals or coping, arise from an 

interaction between the characteristics of the individual and influences of their social 

environment. This shows that an extension of cognitive models to comprise 

environmental influences is possible. 

Ecological Models/ Systemic Approaches 

A second class of models that has been applied to explain the aetiology of 

PTSD in CYP are ecological models. Such models commonly stem from the field of 

developmental rather than clinical psychology and are often not trauma specific. As 

such, they require additional specifications to be applicable to PTSD aetiology. 

Generally, they propose that individual developmental processes, including disorder 

formation, are nested within several, increasingly broad layers of environmental 

systems, which all interact with each other to shape CYP’s outcomes. Some ecological 

models focus on describing proximal systems, outlining for example parent-child 

processes, while others aim to characterize wider support systems, reaching up to 

community or cultural layers.  

(Bio-)Ecological Systems Theory. One of the most prominent ecological 

theories, which has been applied to a wide range of child developmental phenomena, 
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is Bronfenbrenner’s (bio-)ecological systems theory (BEST) (Bronfenbrenner & Ceci, 

1994; Bronfenbrenner & Morris, 2007). The original model, devised in 1994, suggests 

that individual-level developmental processes are embedded within a microsystem, 

comprising the direct environment of the child (e.g., family, friends, school), a 

mesosystem that reflects interactions between different microsystems (e.g., parents and 

school), an exosystem describing the extended environment (e.g., neighbours, 

acquaintances), a societal macrosystem that provides norms and values, and a 

chronosystem that incorporates changes over time (Bronfenbrenner & Ceci, 1994). A 

later update extended the model (Bronfenbrenner & Morris, 2007), subsuming the 

above described layers under “contextual factors”, and dividing the time-factor up into 

three levels: a micro-level, comprising specific episodes or incidences, a meso-level, 

capturing the presence of certain processes over a prolonged period of time (i.e. days- 

years), and a macro level, reflecting changes in assumptions and expectations 

throughout cultures and history. The updated model also highlights the importance of 

processes as mechanisms of change throughout development, as well as the 

importance of the individual characteristics of the person as an influence on their 

interactions with the environment and subsequent outcomes. 

In general, both iterations of the model are relatively broad and do not outline 

specific developmental processes or mechanisms through which the different layers 

may interact. Van Wesel, Boeije, Alisic, and Drost (2012), based on a thematic 

analysis, proposed that existing qualitative evidence can be arranged into a model 

relatively similar to the original BEST, but detailing more trauma-specific processes 

(see Figure 2). They suggested an inner sphere, reflecting individual-level processes 

such as the impact of the trauma on a CYP’s life (e.g., on their routines, identity, 

outlook) and how they process it (e.g., emotional reactions, meaning giving, coping 

and growth). This inner layer is proposed to lie within a family and community middle 

sphere, which reflects direct interpersonal relationships of the CYP and their changes 

following trauma. Parents are proposed to play a central role in this sphere, with their 

physical or emotional absence being linked to worse outcomes. Finally, this middle 

layer is embedded within an outer sphere, reflecting community processes relevant to 

recovery, such as cultural influences and general levels of positive and negative 

support. Overall, these findings highlight the potential applicability of a 

Bronfenbrenner-style ecological model to PTSD development in CYP. However, 

mechanisms of interactions between the different spheres may require more  
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Figure 2. Van Wesel and Colleagues’ Ecological Model, based on a synthesis of 

qualitative evidence. Reproduced from Van Wesel et al. (2012). 

 

elaboration. Furthermore, while changes over time are considered in BEST, they are 

not strongly reflected in the van Wesel model, except for a suggestion that CYP go 

through multiple phases when processing the trauma on the individual level. Including 

a time component may be important to capture both, developmental changes in CYP 

over time, but also (dis-) continuities between pre- and post-trauma variables (e.g., 

changes in cognitive styles, social support). Finally, both BEST and the outlined 

trauma-related model have a very strong environmental focus and may under-represent 

biological influences (e.g., genetics, physiological stress reactions), requiring potential 

updates in the future to gain a fuller picture of PTSS aetiology. 

Model of Relational PTSD and Recovery. A model taking a systems 

approach but detailing more specific processes than the BEST is Alisic, Boeije, 

Jongmans, and Kleber’s (2011b) “Model of relational PTSD and recovery” (Figure 3). 

It expands upon the “Relational model of PTSD” (Scheeringa & Zeanah, 2001), which 

suggests that parental distress following child trauma exposure may evoke three 

maladaptive parenting styles associated with worse child outcomes: withdrawn, 

overprotective and/or frightening parenting. Alisic and colleagues (2011b), based on 

qualitative interviews with parents whose children had experienced a trauma, added 

responsive parenting (= being aware of and acting upon the child’s needs) as a form 

of adaptive parenting to the model. They specified five strategies that parents may use 

to recognize CYP’s needs following trauma, and nine strategies that they may apply 

to support their children (see Figure 3). This model does not account for wider support  
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Figure 3. Model of Relational PTSD and Recovery. Reproduced from Alisic et al. 

(2011b). 

 

spheres beyond the parent or changes over time, and it does not outline any potentially 

influential pre-trauma parent or child factors. It has also not yet been evaluated further 

empirically and may require updating based on recent empirical evidence indicating 

potential roles of strategies such as parental coaching of appraisals and avoidance 

(Hiller et al., 2018; Williamson et al., 2017). Still, it is one of the few models that 

explicitly tries to outline specific parental influences on CYP’s post-trauma reactions, 

and highlights the importance of considering both, adaptive and maladaptive facets of 

support. Thus, it could serve as a guiding model for future research on parent-child 

dynamics after trauma exposure. 

Developmental Systems Theory. Finally, Developmental Systems Theory 

(DST) was initially developed as an “integrative theory of human development” (Ford 

& Lerner, 1992; Lerner, 2012; Sameroff, 2010; Sameroff, 2000). Overton (2013) 

suggests that DST’s strengths include an integration of different levels of organization, 

from physiology over the social environment to culture and history, and a focus on 

how these layers reciprocally interact over time. Sameroff (2000) first applied DST to 

CYP. Based on this, he suggested CYP’s genotype (= biological organization), 
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phenotype (= individual characteristics) and environtype (= social relationships, 

societal influences) interact continuously over time to shape their adjustment, 

including their well-being. Similarly, Lerner, Brindis, Batanova, and Blum (2018) 

proposed CYP’s health results from complex, non-linear processes across all levels or 

organization, which vary across contexts and time. They also suggested that change in 

environmental systems may be one of the main sources of developmental plasticity, 

and that the adaptiveness of CYP’s adjustment can only be evaluated for a specific 

context at a specific time, thus highlighting very complex interactions. 

Sippel, Pietrzak, Charney, Mayes, and Southwick (2015) applied DPT directly 

to trauma, though not for CYP specifically. They proposed that an individual’s 

resilience after trauma exposure may be bidirectionally related to the resilience of their 

social system, for example, of romantic partners, families, neighbourhoods and wider 

social contexts. Their paper also described a range of physiological, hormonal and 

brain processes that may be affected by levels of social support after trauma. However, 

their conceptualization did not account for the varying influences of different support 

sources (e.g., parents, peers, schools) and did not draw the presented evidence together 

in a coherent model of PTSD aetiology and maintenance. In sum, DST has the potential 

account for complex developmental processes that change over time and provides an 

important perspective on the broad range of factors that may be involved in disorder 

formation. Unlike BEST, it also explicitly considers biological processes, adding depth 

to the model. Still, the limitations highlighted above indicate further research and 

specification are required to be able to use DST as guiding model for conceptualizing 

PTSD aetiology in CYP.  

Summary. Overall, ecological theories provide a useful framework 

highlighting that CYP’s post-trauma adjustment is substantially influenced by 

systemic interactions with their environment over time. The general assumptions of 

these theories are also supported by the literature, with several studies indicating that 

parental behaviours, family functioning and general levels of social support play 

important roles for CYP’s PTSS outcomes (meta-analysis: Trickey et al., 2012). 

However, the descriptions of relevant concepts provided in many of the ecological 

approaches outlined above are relatively general (except for Alisic et al., 2011b), and 

do not detail trauma-specific processes on the individual level, or mechanisms of 

interaction between different environmental layers. A combination of cognitive and 
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ecological models may thus be particularly well-suited to capture trauma-relevant 

processes in CYP more comprehensively. 

Bio-Psycho-Social Models  

The final class of models of PTSD aetiology introduced here are bio-psycho-

social (BPS) models. Such models were devised based on empirical findings that 

biological, environmental and individual-level psychological factors may all 

contribute to PTSS development (Alisic, Jongmans, et al., 2011; Marsac, Kassam-

Adams, Delahanty, Widaman, & Barakat, 2014; Meiser-Stedman, 2002; Trickey et al., 

2012). Furthermore, they propose that PTSS is best assessed and treated taking into 

account the detailed context of each CYP (e.g., Marsac, Kassam-Adams, et al., 2014), 

highlighting the importance of individual differences.  

Early Models. The first models endorsing a range of BPS factors that may be 

relevant for PTSD aetiology in CYP emerged relatively early (i.e., before the currently 

prominent cognitive models). For instance, an integrative conceptual model 

(Vernberg, Silverman, La Greca, & Prinstein, 1996) proposed four categories of 

factors that predict CYP’s outcomes after hurricane exposure: pre-existing child 

characteristics (age, sex, ethnicity), aspects of the trauma exposure (e.g., life threat), 

child resources (e.g., psychological, coping-related) and characteristics of the post-

trauma recovery environment, including social support. A second model suggested a 

developmental psychopathology account of child PTSD (Pynoos, Steinberg, & 

Piacentini, 1999), distinguishing between: 1) short term adjustment/resilience, 

influenced by proximal trauma reminders, levels of secondary stressors, pre-existing 

factors and post-trauma environmental and child variables, and 2) long-term 

adjustment, influenced by ongoing trauma reminders, persistent secondary stressors 

(e.g., resource loss) and subsequent traumatic experiences. Both models highlighted a 

range of important factors that are still considered predictive of child PTSS today, 

including the influences of pre-trauma characteristics and parental/environmental 

factors. They also paved the way for many subsequent conceptualizations (see below). 

Vulnerability (Diathesis-) Stress Models. Traditional vulnerability-stress 

models assume that some individuals develop characteristics throughout their lifetime 

(termed “diatheses” or “vulnerabilities”) that pre-dispose them to developing a range 

of disorders when confronted with potential stressors. In a diathesis-stress model of 

PTSD, which was however not specifically developed for CYP, McKeever and Huff 

(2003) proposed three different types of risk pathways contribute to PTSS aetiology: 
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1) biological and 2) ecological diathesis pathways, both of which reflect premorbid 

risk factors (e.g., developmental history; genetic composition; inherited traits; 

neurological, neurochemical or structural alterations; biological and psychosocial 

effects of previous traumas) and 3) a stress pathway, reflecting immediate and 

sustained effects of the current traumatic experience. Specifically, the pre-existing 

diatheses are proposed to interact with the extent of stress caused by the trauma to 

determine disorder formation. Resultingly, an individual with low vulnerabilities may 

prove resilient to the effects of a relatively stressful event, while someone with high 

pre-existing vulnerabilities may be adversely affected even by a less severe stressor. 

However, the specific nature of interactions between the three pathways has been 

proposed to be complex. 

The outlined model has been applied to adult PTSS development (e.g., Elwood, 

Hahn, Olatunji, & Williams, 2009; Gandubert et al., 2016), but does not appear to be 

commonly used in the child and adolescent field. Its advantages include a strong focus 

on pre-existing factors that may reflect vulnerabilities to the effects of trauma 

exposure, which are often under-represented in other models of PTSS aetiology. 

However, only assessing the stress-related impact of trauma may not be sufficient to 

capture the complex adjustment processes that have been proposed to take place in the 

peri- and post-trauma phase (see e.g., the cognitive models above). This highlights that 

further elaboration of vulnerability-stress models may be necessary to fully explain 

PTSD aetiology. Further research is also required to determine their applicability to 

CYP. 

Bio-Psycho-Social Model of PTSD Development in Children. Developed by 

Marsac, Kassam-Adams et al. (2014), this model is one of the most comprehensive 

BPS conceptualizations of trauma-related adjustment processes to date (see Figure 4). 

While originally devised for acute medical trauma, the majority of the processes 

described may also generalize to other single-incident traumas. The model 

differentiates three main phases: first, it suggests that pre-trauma BPS factors (e.g., 

genetic make-up, demographic factors, psychological and family functioning) interact 

throughout the lifetime to relay a general risk for PTSD development. Second, the 

authors propose that during the peri-trauma period, which is the central focus of this 

model, complex interactions take part between a range of trauma-related BPS variables 

(e.g., hormonal stress reactions, trauma memory formation, child early appraisals and 

parental peri-trauma support), which determine whether PTSS is initially developed  
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Figure 4. Model of Determinants of Persistent Child PTSS & PTSD Following Acute 

Medical Trauma. Reproduced from Marsac et al. (2014).  

 

and subsequently maintained. Finally, in the post-trauma phase, additional factors 

(e.g., physical recovery, non-PTSS emotional reactions, parental coping assistance, 

community support) are hypothesized contribute to continuing PTSS trajectories, in 

interaction with relevant pre- and peri-trauma variables. 

Overall, this model was conceptualized based on previous research findings 

(outlined in Marsac et al., 2014) and thus to a large extent reflects existing scientific 

evidence. Some of its previously untested assumptions were also investigated in a 

recent paper (Marsac et al., 2017), using a sample of N = 96 CYP hospitalized after 

injury. Both global and trauma-specific threat appraisals were shown to predict 

concurrent PTSS at 2 weeks post-trauma, while avoidant coping at 6 weeks moderated 

the association between PTSS at 2 and 12 weeks. Such findings support the model’s 

suggestions that early appraisals and avoidant coping may play an important role in 

CYP’s PTSS development. Further research will be required to confirm all proposed 

pathways, especially in the peri-trauma period, as these model elements differentiate 

the current BPS approach from more focused cognitive-behavioural formulations. Of 

note, while child age is mentioned as a potentially influential pre-trauma demographic 

variable, the model does not specify how the outlined processes may be influenced by 

CYP’s developmental status, requiring future research. 

Summary. A range of bio-psycho-social models exist that aim to describe 

PTSD aetiology in CYP. Generally, these models tend to acknowledge both, 
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individual-level adjustment processes and environmental influences. However, 

regarding the latter, they frequently focus on parental behaviours, rather than 

attempting more comprehensive conceptualizations of CYP’s social support networks. 

Of note, different BPS models vary in their emphasis of the importance of pre-, peri-, 

and post-trauma variables. For instance, while diathesis-stress models highlight the 

role of pre-existing vulnerabilities, the BPS model devised by Marsac and colleagues 

focuses strongly on peri-traumatic processes. The review of the current theories 

highlights though that likely, a comprehensive model of PTSS aetiology will need to 

acknowledge relevant processes in all three phases. Overall, while all outlined models 

have their merits, Marsac and colleagues’ (2014) model, due to its comprehensiveness, 

may pose a useful guide for future research on interactions between individual-level 

and socio-ecological factors that span different time frames relative to the trauma. 

Conclusion 

Various different models exist that aim to describe PTSD aetiology and 

maintenance in CYP, highlighting a lack of theoretical unification in the field (see also 

Alisic, Jongmans et al., 2011). Strengths of the outlined cognitive models include a 

clear characterization of individual-level processes and strong empirical support. 

Ecological models provide insights into the wide range of environmental systems that 

may influence child post-trauma outcomes and highlight the importance of considering 

changing dynamics over time. Finally, bio-psycho-social models describe how 

interactions between a wide range of factors over the pre, peri- and post-trauma period 

may contribute to determining child outcomes. Based on the current review, a model 

aiming to fully characterize PTSD aetiology in CYP should: 1) describe specific 

aetiological and maintenance processes on the individual level and 2) their interactions 

with relevant environmental systems; 3) highlight continuities and changes between 

pre-, peri-and post-trauma processes; and 4) account for variations in all proposed 

associations depending on child developmental stage. The latter factor is often not 

considered in current models, but has been proposed to be central for determining child 

outcomes (Salmon & Bryant, 2002). Alisic, Jongmans and colleagues (2011), in their 

conceptual paper, furthermore highlight that a range of potential post-trauma outcomes 

beyond PTSS (e.g., resilience, self-regulation) should be considered in future model 

building efforts, alongside interactions between different risk factors and the 

possibility of non-linear relationships between variables. 
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Parental influences on child/adolescent PTSS outcomes 

Parents are commonly the primary caregivers and the individuals that CYP 

spend most of their time with during childhood and adolescence (though at older ages, 

teachers and peers also take up substantive parts). In a healthy parent-child 

relationship, parents are also main sources of love, trust and support (Bretherton, 

1992). Due to this proposed central role in CYP’s lives, the current thesis focuses on 

the role of parenting in determining child post-trauma outcomes. As such, the first half 

investigates the influences of early parenting, with pre-trauma parenting in general 

often being disregarded in the above outlined theories, or reduced to specific factors, 

such as parental mental health or the general family climate. However, as described in 

more detail below, the wider parenting literature conceptualizes (early) parenting as a 

key influence in the development of stress resilience or vulnerability in CYP (e.g., 

Armstrong, Birnie-Lefcovitch, & Ungar, 2005), highlighting a need for further 

research on it as a potentially influential pre-trauma factor. 

The second half of this thesis focuses on parental post-trauma support 

responses, which are at least partially accounted for in the ecological and bio-psycho-

social models described above. Generally, it is assumed that since CYP’s cognitive 

and emotional abilities are still under development, they often rely on their 

environment to help them with the processing of the trauma and their selection of 

coping strategies. Parents often pose the main source of support that CYP turn to when 

in distress (Meiser-Stedman, 2002; Salmon & Bryant, 2002) and their responses may 

be key determinants of CYP’s appraisals and coping responses. Thus, parental 

reactions may directly influence PTSS aetiology. However, knowledge on 

mechanisms linking the latter two concepts is limited, and there are also only few 

studies on what constitutes adaptive support from CYP’s perspectives, which are two 

gaps in the current research that this thesis is aiming to address.  

As a basis for later empirical investigations, current knowledge about parental 

pre- and post-trauma influences will be outlined in the following sections, linking it to 

the aims and contents of the current thesis. 

Part I: Pre-trauma parental influences 

As described above, pre-trauma factors have been theoretically conceptualised 

as conveying vulnerabilities to trauma effects (e.g., Marsac, Kassam-Adams, et al., 

2014; McKeever & Huff, 2003) and a large meta-analysis found that several pre-

trauma variables were linked to CYP’s PTSS outcomes at small to medium effect sizes 
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(Trickey et al., 2012). Relating to parents, factors such as their pre-trauma mental 

health or trauma history have been considered as potential predictors in some 

theoretical models (e.g., Marsac et al., 2014). However, despite a wide array of 

research suggesting that (early) parenting may pose a central influence on child 

development, pre-trauma parenting has been rarely studied as a formative factor for 

how CYP respond to traumatic events. 

In general, early caregiving (0-3 years), in interaction with child genetic and 

temperamental characteristics, has been proposed to formatively shape child 

development through the provision of nutrition, stimulation, participation 

opportunities, love and care during a time at which the organism is most susceptible 

to environmental influences (Bernier, Carlson, & Whipple, 2010; Hertzman & Boyce, 

2010; Nelson, de Haan, & Thomas, 2006). As such, it may influence a range of child 

characteristics underlying later adaptive stress processing, some of which are 

described in more detail below. This includes the calibration of CYP’s stress response 

systems (Feldman & Eidelman, 2009; Frodl & O'Keane, 2013; Lomanowska, Boivin, 

Hertzman, & Fleming, 2017; Martinez-Torteya et al., 2014), the establishment of 

attachment relationships, and the formation of emotion regulation, sensory, motor, 

cognitive, memory and language skills (Ainsworth & Bell, 1970; Landry, Smith, 

Miller-Loncar, & Swank, 1997; Lomanowska et al., 2017; Lugo-Gil & Tamis-

LeMonda, 2008; Salmon & Bryant, 2002). 

While early parenting has not yet been directly linked to child PTSS, there is a 

range of evidence that it may contribute to other CYP outcomes. As such, early 

positive parenting (i.e. warm, sensitive, engaged) has been proposed to be associated 

with better emotion regulation and attention control, a reduced short and long term risk 

for internalising and externalising disorders, a higher quality of life and better social 

relationships (Belsky, Pasco Fearon, & Bell, 2007; Contreras, Kerns, Weimer, 

Gentzler, & Tomich, 2000; Halligan et al., 2013; Lansford et al., 2014; Liew, Carlo, 

Streit, & Ispa, 2018; Puckering et al., 2014; Simpson, Collins, Tran, & Haydon, 2007; 

Zimmermann, Eisemann, & Fleck, 2008). For instance, it has been suggested that one 

additional positive interaction per minute (e.g., parent autonomy granting, anticipation 

of child needs, containment of child distress, parent-child cooperation) in a laboratory 

parent-child task at child age one may predict 15% reduced odds of a child diagnosis 

of conduct or oppositional defiant disorder by age seven (Puckering et al., 2014), 

highlighting important formative roles. In contrast, maladaptive (i.e. hostile, 
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insensitive, unresponsive and/or using negative discipline) early parenting has been 

longitudinally linked to more emotional, behavioural and attention problems, as well 

as worse social functioning and health behaviours (e.g., Halligan et al., 2013; Olson, 

Bates, Sandy, & Lanthier, 2000; Rajyaguru, Moran, Cordero, & Pearson, 2019; 

Repetti, Taylor, & Seeman, 2002; Yan, Ansari, & Wang, 2019). 

In sum, current evidence seems to indicate that early parenting influences a 

range of CYP’s abilities that may contribute to later mental health outcomes, including 

their coping under stress. Thus, it appears viable to investigate whether early parenting 

may also be a predictor of CYP’s vulnerability/resiliency following trauma exposure. 

Further explorations of such associations are important, as parenting poses a malleable 

environmental factor (Cobham, McDermott, Haslam, & Sanders, 2016). Better 

understanding the influence of pre-trauma variables may also aid in the early 

identification of CYP and families who are at risk following trauma exposure (Marsac 

et al., 2014). Of note, the current thesis focuses on normative variations in early 

caregiving, rather than on more extreme effects of maltreatment, since even such non-

clinical measures have been proposed to influence child development substantially 

(Francis & Meaney, 1999; Hane, Henderson, Reeb-Sutherland, & Fox, 2010).  

Attachment 

Parent-child attachment may play a special role when investigating early 

developmental influences on later child PTSS outcomes. On one hand, it has been 

suggested to closely reflect early parenting styles (Bowlby, 1969), and thus may be 

conceptualised as a potential mediator between both concepts. On the other hand, 

attachment is proposed to result from an interaction of a variety of parental, biological 

and environmental factors (Gervai, 2009), indicating influences reaching beyond those 

of early parenting only. Furthermore, not all parental behaviours have been found to 

be directly linked with attachment - for instance, parental support with problem 

solving, provision of stimulation and guidance, socialisation of emotion expression 

and initiation of social contacts may independently affect child outcomes outside of 

the attachment bond (Sroufe, 2005). This suggests that early parenting and attachment 

may pose two separate but related concepts, which should be considered alongside 

each other as relevant predictors of later life PTSS outcomes in CYP. 

Generally, attachment relationships have been proposed to mainly develop 

over the first two years of life. During this time, infants initially attempt to attract 

attention from any potential caregiver in their vicinity, but soon start to show a clear 
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preference for their primary caregiver. Furthermore, they increasingly use a range of 

strategies to attract their attention and proximity (e.g., crying, protesting their 

departure, clinging, following them around) (Schaeffer & Emerson, 1964; Weinfield, 

Sroufe, Egeland, & Carlson, 2008). Caregiver responses to such child behaviours may 

elicit different attachment patterns, with four styles commonly distinguished: 

Firstly, a majority of children show secure attachment relationships with their 

parents. This is proposed to be a result of warm and sensitive care, with parents 

responding promptly and adequately to the child’s needs. Resultingly, children feel 

safe in their relationship with the caretaker, can be soothed by their presence and use 

the relationships as a basis for exploration (Ainsworth, Blehar, Waters, & Wall, 1978; 

Isabella, 1993; Karavasilis, Doyle, & Markiewicz, 2003). Other children however 

experience various forms of insecure attachment relationships. Firstly, some children 

exhibit anxious-resistant (also termed ambivalent or preoccupied) attachment, 

associated with parental styles that are inconsistent, unpredictable, uninvolved and 

insensitive (Ainsworth, 1979; Sroufe, 2005; Weinfield et al., 2008). As a result, 

children tend to be easily distressed, even when exposed to small stressors, exhibit 

heightened attachment behaviours (e.g., frequent crying) to gain their caregiver’s 

attention, and show high caregiver dependency and/or poor own regulatory efforts 

(Cassidy & Berlin, 1994; Main & Solomon, 1990). Secondly, avoidantly attached 

children (sometimes sub-classed as either fearful or dismissive) tend to have parents 

who discourage or reject their attachment behaviours, especially at times of need. 

Parents may also be psychologically unavailable, exhibit high anger and intrusiveness 

and/or rarely engage in positive physical contact (Sroufe, 2005). As a result, avoidantly 

attached children tend to show high self-reliance. They also do not turn to their 

caregivers for comfort when in distress and stay predominantly neutral (i.e. showing 

little positive or negative affect) in their interactions with them (Cassidy & Berlin, 

1994; Solomon & George, 2016). Finally, a disorganised attachment style is often 

found in response to more extreme caregiving circumstances, e.g., maltreatment, 

actual or symbolic loss of a caregiver, highly hostile/intrusive caregiving and/or 

caregiver unavailability (Lyons-Ruth & Jacobvitz, 2008; Zeanah, Berlin, & Boris, 

2011). Children with disorganised attachment may exhibit incoherent behaviours and 

no clear response strategy when in distress. This has been proposed to arise from an 

internal conflict of fearing the caregiver, while at the same time relying on them for 

safety (van Ijzendoorn, Schuengel, & Bakermans-Kranenburg, 1999). Of note, while 
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initial years are often considered formative, later caregiver behaviours continue to 

influence the attachment bond (Sroufe, 2002). Therefore, as CYP’s brains mature and 

they become more independent, it has been proposed that a combination of parental 

emotional availability and warm responsiveness, encouragement of autonomy and 

individuation and age-appropriate monitoring/limit setting may support transitions 

towards independence and positive working models of relationships and attachment 

(Bretherton, Golby, & Cho, 1997; Karavasilis et al., 2003; Sroufe, 2005). Lack of such 

parental behaviours, on the other hand, may lead to the CYP exhibiting difficulties 

with balancing autonomy and connectedness in later life, which may be linked to 

mental health and other difficulties. 

Of note, a fundamental tenet of attachment theory is that early attachment styles 

may pre-dispose CYP to certain ways of dealing with stress or challenge. Furthermore, 

they could also determine how well CYP can draw support from others for coping, 

especially the caregiver (Kobak, Cassidy, Lyons-Ruth, & Ziv, 2006). As such, secure 

attachment has been linked to a myriad of positive outcomes in later life, including 

better mental health (for meta analyses, see Brumariu & Kerns, 2010; Fearon, 

Bakermans-Kranenburg, van Ijzendoorn, Lapsley, & Roisman, 2010; van Ijzendoorn 

et al., 1999), as well as higher self-confidence and self-esteem, better emotion 

regulation and stress resilience, more positive relationship expectations and better 

social skills (Cassidy, 1994; Leak & Cooney, 2001; Pallini et al., 2018; Sroufe, 2005; 

van Ijzendoorn et al., 1999). Of note, secure attachment with one parent may be 

sufficient for protective effects, with a study finding no additional benefits of having 

two secure attachment relationships for behavioural problems at 6.5 years (Kochanska 

& Kim, 2013). 

With respect to trauma, as described above, children often centrally rely on 

their social environment, especially their caregivers, to make sense of the experience, 

as well as for coping support. According to theory, securely attached children should 

be able to confide in their parents in such uncertain and stressful situations and be able 

to profit from their supportive responses (Bernardon & Pernice-Duca, 2010). In 

contrast, it has been proposed that disorganised attachment may place children at a 

high risk for dissociative coping after trauma, a strong predictor of PTSS (Bosquet 

Enlow, Egeland, Carlson, Blood, & Wright, 2014; Diseth, 2005). Theories suggest that 

prototypes for such reactions are formed in early childhood due to the above-described 

conflict between being frightened of the caregiver and relying on them for support 
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(Liotti, 1992; Sroufe, 2005). Furthermore, children with disorganised attachment may 

lack efficient strategies for dealing with distress, which could make the trauma more 

overwhelming for them (van Ijzendoorn et al., 1999). Insecure-avoidantly attached 

children, due to their high self-reliance, may struggle to elicit social support from 

caregivers and other important environmental actors when in distress, with such 

support having been proposed to be a buffering factor for PTSS (Bosquet Enlow et al., 

2014; Trickey et al., 2012). Finally, insecure resistant children may exhibit a 

heightened susceptibility to PTSD development since they tend to show more extreme 

physiological and emotional stress responses (Brumariu & Kerns, 2010).  

In adults, both retrospective and prospective assessments have linked 

attachment to PTSD development, with a meta-analysis finding small predictive 

effects for anxious and avoidant attachment and medium-sized predictive effects for 

fearful and pre-occupied attachment (Woodhouse, Ayers, & Field, 2015). Similar 

studies in CYP are limited. MacDonald and colleagues (2008) conducted a study in n 

= 78 children from a US low-income sample, 46 of whom were exposed to trauma. 

They found that disorganised attachment at 12 months was linked to higher child PTSS 

at child ages 8-9 years, especially avoidance and re-experiencing symptoms. No 

symptoms of any other disorder were predicted, highlighting specific associations. A 

second US study in a low-income sample found insecure early attachment was 

associated in a dose-response manner with lifetime risk of having been diagnosed with 

PTSD by adolescence, while disorganised attachment in infancy predicted more severe 

PTSD symptoms at 17.5 years (n = 96) (Bosquet Enlow et al., 2014). However, both 

of these studies are based on relatively small samples and require replication. 

Furthermore, 50% of the children in the study by McDonald and colleagues (2008) 

had been exposed to cocaine in utero, potentially limiting the generalizability of the 

findings. 

Potential Mediators 

As described above, early parenting may be linked to later post-trauma 

outcomes through its influences on a range of child skills and characteristics that are 

important for trauma processing. This includes intelligence and cognitive abilities, 

executive functioning and attention control, coping styles and tendencies towards 

negative affect, appraisals and rumination (DiGangi et al., 2013; Salmon & Bryant, 

2002; Sheridan, Peverill, Finn, & McLaughlin, 2017). It may also influence factors 

such as family adversity, pre-trauma stress load, self-esteem, self-efficacy and social 
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competence (DiGangi et al., 2013). The current thesis focuses specifically on 

investigating potential mediator roles of two constructs: emotion regulation and 

language abilities. These constructs were chosen due to the relatively large body of 

empirical literature linking them to CYP’s mental health in general, as well as 

theoretical literature indicating that they could play a central role in influencing CYP’s 

responses to trauma. Specifically, emotion regulation has been proposed to be a key 

process underlying CYP’s adaptive stress reactions and could thus centrally influence 

their post-trauma outcomes, including PTSD aetiology (Eisenberg, Spinrad, & Eggum, 

2010). Language abilities (including working memory and general verbal abilities) 

have been suggested to be important for processing the traumatic event and may allow 

CYP to obtain and profit from social support by verbally relaying the experience to 

others (Salmon & Bryant, 2003). More detailed evidence linking each concept with 

early parenting and CYP’s well-being will be reviewed in the following sections. 

Emotion Regulation. Successful emotion regulation is defined as the ability 

to both effectively modify affective states and arousal reactivity and to engage in 

adaptive behavioural responses, inhibiting maladaptive automatic reactions if 

necessary (Cicchetti, Ganiban, & Barnett, 1991; Gross, 2008). Good early regulatory 

abilities have been proposed to underlie adaptive functioning across a range of 

domains, and have for instance been linked to better mental and physical health and 

social skills in later life (Blair et al., 2015; Ciairano, Visu-Petra, & Settanni, 2007; 

Utendale & Hastings, 2011; Woodward, Lu, Morris, & Healey, 2017; Zeman, 

Shipman, & Suveg, 2002). When exposed to a trauma, possessing good regulatory 

abilities may aid children in coping with the resulting distress. Adaptive strategies 

include for instance shifting away attention from distressing aspects of the trauma, 

while still processing it, and inhibiting potentially detrimental thoughts and actions 

(e.g., rumination, avoidance) (Eisenberg, 2000; Lengua, Long, Smith, & Meltzoff, 

2005). Better regulatory abilities may also enable children to regulate their distress 

sufficiently to elicit positive social support (Salmon & Bryant, 2002), which has been 

associated with better post-trauma outcomes (Trickey et al., 2012). To date, only one 

study has investigated the association between CYP’s pre-trauma regulatory abilities 

and post-trauma outcomes prospectively, in a community sample of 9- to 13-year-olds 

indirectly exposed to 9/11 via the media. It found that inhibitory control measured 5-

6 months pre-trauma was marginally associated with CYP’s PTSS at 3 but not 6 

months post trauma, controlling for prior symptoms (Lengua et al., 2005). However, 
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this study was based on an incidental sample that experienced indirect exposure via 

the media only, requiring replication. Furthermore, not much is known yet about the 

influence of regulatory abilities during early childhood as a potential mechanism 

linking early parenting and later PTSS outcomes. Generally, early parenting may 

influence child regulation formation via two central pathways, the calibration of 

biological stress response systems and the formation of child emotion and behaviour 

regulation. 

Calibration of biological stress response systems. Early parenting has been 

proposed to substantially contribute to the calibration of child stress response systems, 

including the hypothalamic-pituitary-adrenal (HPA) axis, the autonomic nervous 

system and associated brain networks (Frodl & O'Keane, 2013; Lupien, McEwen, 

Gunnar, & Heim, 2009). The HPA axis is one of the central human stress response 

systems and is as such responsible for implementing the fight-flight response and 

regulating responses to many different types of stressors (Tarullo & Gunnar, 2006). 

During early life (0-24 months) the HPA axis, alongside other bodily stress response 

systems, is highly susceptible to environmental impacts, and thus shows a period of 

low responsivity, in order to protect the body from maladaptive glucocorticoid 

exposure (Fearon et al., 2017; Loman & Gunnar, 2010; McLaughlin et al., 2015). 

Parents play an important role in down-regulating the child’s HPA activity during this 

critical time, for instance by buffering the effects of stressors through their presence 

and calming/soothing the child when it is upset (Hostinar, Sullivan, & Gunnar, 2014). 

If these buffering processes are not in place or are ineffective, children may be 

chronically exposed to stress hormones, which could lead to a long-term recalibration 

of their HPA axis towards hypo- or hyper-responsiveness (Del Giudice, Ellis, & 

Shirtcliff, 2011; Frodl & O'Keane, 2013). Furthermore, this may result in dendritic 

hypertrophy in glucocorticoid-receptor dense areas, such as the amygdala, 

hippocampus, anterior cingulate and the prefrontal cortex (Fearon et al., 2017; Lupien 

et al., 2009; van Bodegom, Homberg, & Henckens, 2017). Such alterations could then 

negatively affect the development of CYP’s self-regulatory skills and as a result 

heighten their susceptibility to behavioural and emotional problems in later life (Alink 

et al., 2008; Guerry & Hastings, 2011; Lopez-Duran, Kovacs, & George, 2009). 

Resultingly, maladaptive early parenting (characterised for instance by 

insensitivity, low responsiveness, or hostility) has frequently been linked to higher 

child cortisol reactivity to stressors in infancy (e.g., Albers, Riksen-Walraven, Sweep, 
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& de Weerth, 2008; Blair et al., 2011; Fearon et al., 2017; Spangler, 1998). However, 

other studies found negative (Sturge-Apple, Davies, Cicchetti, & Manning, 2012), zero 

(Thompson & Trevathan, 2008) or stressor-dependent associations (Koss et al., 2013). 

Such differences may be explained by the influence of moderators, for instance 

maternal depression status (Conradt et al., 2016) or child temperament (Kertes et al., 

2009). Longitudinally, a study by Fearon and colleagues (2017), in a South African 

high-risk sample, found early maternal sensitivity was linked with higher cortisol 

reactivity to a social stressor at 13 years, though in girls only. Two other studies found 

that low maternal sensitivity predicted higher basal cortisol at three years (Blair et al., 

2011), but lower basal cortisol at 15 years (Roisman et al., 2009). Such differences 

may result from developmental or methodological factors (Fearon et al., 2017). 

Overall, mixed associations between early parenting and cortisol reactivity may also 

result from general difficulties with eliciting consistent cortisol responses in younger 

children (Jansen, Beijers, Riksen-Walraven, & Weerth, 2009). Still, there seems to be 

preliminary evidence supporting an association between early parenting and child 

physiological regulatory abilities, which in turn may be linked with both, cognitive 

and behavioural regulation, as well as later mental health outcomes. 

Formation of child emotion and behavioural regulation. During early 

childhood (0-3 years), there is a prolonged period of parent-child co-regulation, with 

children initially relying fully on their parents to regulate their emotions externally 

(Kopp, 1989; Loman & Gunnar, 2010). From 6 months on, infants take part in their 

own regulation via dyadic interactions, becoming increasingly independent as their 

brain and organism mature (Kochanska, Coy, & Murray, 2001). As such, children 

show an ability to comply with parental suggestions/request at 12-18 months, early 

regulatory abilities in parental absence at 24 months, and completely self-modulated 

regulation at 36 months, including the use of situationally-dependent adaptive 

strategies for arousal management (Eisenberg, Spinrad, & Eggum-Wilkens, 2010; 

Kochanska et al., 2001; Thompson, 1991). The latter two steps of this development 

also reflect an increased use of effortful control, relayed via the anterior cingulate 

cortex (Rothbart, Sheese, Rueda, & Posner, 2011).  

During this time of co-regulation, supportive caregivers may initially manage 

child emotion by selecting appropriate situations, using facial cues to help the child 

interpret stimuli and attending to their child when in distress (Eisenberg, Spinrad, & 

Eggum-Wilkens, 2010; Eisenberg et al., 2003; Sroufe, 2005). Subsequently, they 
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expose their children to increasingly complex stimuli, allowing opportunities for the 

parents to engage in teaching of adaptive strategies while supporting the child during 

failed regulation attempts and the children to practice regulatory strategies in a safe 

environment (Eisenberg et al., 2010; Kopp, 1989; Rothbart et al., 2011). Both 

processes provide children with the ability to employ regulatory strategies increasingly 

independently. Parents also influence the socialization of child emotion expression, 

with minimization of and negative reactions being linked to higher avoidance and 

generally poorer regulation in early to mid-childhood (Eisenberg, Cumberland, & 

Spinrad, 1998; Eisenberg, Fabes, Carlo, & Karbon, 1992; Morris, Silk, Steinberg, 

Myers, & Robinson, 2007).  

Given this early period of co-regulation that helps children form their 

regulatory abilities, early adaptive parenting has been found to be cross-sectionally 

linked to higher child compliance and prosocial behaviours and lower negative affect 

in early childhood (Blair, Granger, Willoughby, Kivlighan, & Investigators, 2006; 

Braungart-Rieker, Hill-Soderlund, & Karrass, 2010; Martinez-Torteya et al., 2014; 

Mesman, van Ijzendoorn, & Bakermans-Kranenburg, 2009). Associations between 

supportive parenting and child regulatory outcomes are also found longitudinally (e.g., 

Bernier et al., 2010; Eisenberg et al., 2010). However, a meta-analysis showed no 

effects of parental responsiveness on child regulatory abilities (Karreman, Tuijl, Aken, 

& Deković, 2006), highlighting a need for further research to resolve contradictory 

findings. In contrast, the use of putatively maladaptive parental strategies, such as high 

control, hostility, harsh discipline, lack of sensitivity and parent-child conflict have 

been proposed to be associated with poorer regulatory abilities and resultingly 

increased fearfulness and negative mood when infants are confronted with stressors in 

early childhood (Dougherty, Klein, Rose, & Laptook, 2011; Edhborg, Lundh, Seimyr, 

& Widström, 2003; Little & Carter, 2005; Martinez-Torteya et al., 2014). 

Longitudinally, negative early parenting has been proposed to predict lower regulatory 

growth across early childhood (Graziano, Keane, & Calkins, 2010), poorer regulatory 

outcomes by the age of 5 (Graziano et al., 2010; Spinrad, Stifter, Donelan-McCall, & 

Turner, 2004), as well as lower inhibitory control by the age of 8 (Olson, Bates, Sandy 

& Schilling, 2002; though for a meta-analysis indicating mixed associations, see 

Karreman et al., 2006). Of note, bidirectional effects may exist, with poorer child 

regulation having been proposed to elicit less adaptive parental behaviours and vice 

versa (Eisenberg et al., 2010; Lengua & Kovacs, 2005, though for a study only finding 
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unidirectional predictive effects from child characteristics, see Eisenberg, Vidmar et 

al., 2010). 

Overall, studies support the assumption that early parenting may influence the 

formation of both child physiological and cognitive-behavioural emotion regulation. 

Of note, several studies suggest a potential mediation pathway from early parenting 

via child regulatory abilities to CYP’s subsequent outcomes (Chang, Olson, Sameroff, 

& Sexton, 2011; Hofer, Eisenberg, & Reiser, 2010; Valiente, Lemery-Chalfant, & 

Swanson, 2009). For instance, better child executive control has been proposed to 

mediate the association between sensitive parenting at 36 months and child 

externalising behaviours at 90 months (Sulik, Blair, Mills-Koonce, Berry, & 

Greenberg, 2015). Furthermore, parental over-control at 2 years has been found to 

predict poorer teacher-rated social skills and lower academic productivity at 10 years, 

via poorer inhibition and emotion regulation at 5 years (Perry, Dollar, Calkins, Keane, 

& Shanahan, 2018). Based on such findings, it is conceivable that early regulatory 

abilities may also mediate the association between early parenting and later post-

trauma outcomes. 

Language Abilities. A second potential mediator that may be relevant for 

shaping later child stress responses is early language ability. Child language abilities 

expand substantially over the first few years of life, with word comprehension 

commonly emerging at around 6 months and first spoken words at around 12 months 

(Hollich, Hirsh-Pasek, & Golinkoff, 2000; Menyuk, Liebergott, Schultz, Chesnick, & 

Ferrier, 1991). Between 18 to 30 months of age, a vocabulary growth spurt takes place 

with children now being able to describe more abstract concepts (e.g., internal states, 

relationships). This is a result of improved child memory, as well as pronunciation and 

imitation skills. At around the same time, children start to use more complex grammar 

(articles, prepositions, plurals, questions) and shift from self- to other-reference play 

(Miller & Ervin, 1964; Rubin, Fein, & Vandenberg, 1983). By the end of pre-school, 

most children are able to use grammar correctly and employ language to engage in 

increasingly complex play (Menyuk, 1964). However, substantial intra-individual 

variability exists in language development throughout childhood and adolescence 

(Snowling, Duff, Nash, & Hulme, 2016), which needs to be taken into account when 

studying predictive effects of measures taken at one specific time-point only. 

Generally, early language problems have been associated with a host of 

difficulties, including worse emotional and behavioural functioning (Chow & Wehby, 
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2018; Forrest, Gibson, Halligan, & St Clair, 2018; Yew & O'Kearney, 2013). At the 

same time, those with mental health difficulties tend to exhibit more language 

difficulties (Hollo, Wehby, & Oliver, 2014), highlighting close interlinks between both 

concepts and the value of studying language as a mediator concept. However, only 

limited evidence exists for trauma-specific associations. Theoretically, CYP’s general 

language abilities may influence their post-trauma outcomes in several ways. First, the 

ability to effectively and flexibly process verbal information has been proposed to 

buffer negative effects of trauma exposure by increasing child capacities for overall 

trauma processing, as well as meaning making (Betts, Williams, Najman, Bor, & Alati, 

2012). Second, language abilities may affect memory encoding and thus potentially 

the quality of CYP’s trauma memories, as well as their abilities to provide verbal 

accounts of the trauma in interactions with others (Salmon & Bryant, 2002). Thirdly, 

language skills have been proposed to affect child socio-linguistic opportunities 

(Carpenter & Drabick, 2011; Chow, Ekholm, & Coleman, 2018). As such, CYP with 

poorer language skills may be less able to initiate and profit from trauma 

conversations, which have been proposed to be important means of updating trauma 

memories, reappraising the experience, correcting misperceptions and obtaining 

coping support (Fivush & Fromhoff, 1988; Salmon & Bryant, 2002). Finally, poorer 

child communicative abilities have been associated with more frequent peer problems 

and resulting lower social skills due to fewer or problematic interactions (e.g., 

Menting, van Lier, & Koot, 2011). This likely negatively influences child abilities to 

obtain post-trauma social support. Overall risk may however arise from a complex 

interaction of factors (Carpenter & Drabick, 2011). Empirical evidence prospectively 

linking language development with outcomes after trauma exposure is extremely 

limited. Betts et al. (2012), based on a study in an Australian birth cohort, proposed 

that child verbal abilities at age five may prospectively predict young adult PTSD at 

21 years. This association was found independently of trauma type considered and 

early behaviour problems, but was moderated by sex, with lower verbal abilities only 

being associated with increased PTSD risk in females (OR = 3.89). Such rare findings 

require replications to evaluate their generalisability. Generally, despite limited 

empirical support, theoretical assumptions support a further investigation of CYP’s 

language skills as a pre-trauma predictor of their PTSS outcomes. 

Supporting a potential mediator pathway, early parenting has been suggested 

to substantially influence the formation of child language skills, with different sub-
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facets potentially exerting different types of effects. Firstly, parental warmth and 

enjoyment have been proposed to be associated with more involved parenting 

behaviours, which in return may increase child opportunities for learning and 

practicing language (Tamis-LeMonda & Bornstein, 2002). Furthermore, positive 

parenting may also be able to buffer the effect of less adaptive child characteristics, 

which could otherwise disrupt language learning through social opportunities (e.g., 

difficult temperament, low working memory) (Carpenter & Drabick, 2011; Spinelli, 

Fasolo, Shah, Genovese, & Aureli, 2018). Secondly, regarding putatively maladaptive 

parenting, a range of studies have proposed that child language problems may lead to 

strained relationships with caregivers, which in return may exacerbate their difficulties 

(Carson, Carson, Klee, & Jackman-Brown, 2007; Del Vecchio, Pochtar, & Rhoades, 

2014). Research on direct associations between negative parenting and child language 

problems is limited. However, in a four-wave Australian study, language impairments 

mediated the association between early hostile parenting and later emotional 

symptoms, though in males only (Yew & O'Kearney, 2015). Furthermore, several 

studies link more extreme caregiving experiences of abuse and maltreatment to poorer 

later language abilities (meta analysis: Sylvestre, Bussières, & Bouchard, 2016), 

supporting the proposed associations. 

Finally, child language development may be affected by early parental 

stimulation and activities to promote learning (Lugo-Gil & Tamis-LeMonda, 2008). 

Studies on early deprivation focus on constructs such as neglect and institutional 

deprivation, but also unengaged parenting. They have proposed that a lack of parental 

stimulation, including linguistic input, and fewer parent-child interactions may lead to 

poorer language and cognitive development (Topping, Dekhinet, & Zeedyk, 2013). 

High stimulation, on the other hand, may predict better cognitive and language abilities 

(Zauche, Thul, Mahoney, & Stapel-Wax, 2016) and subsequent academic achievement 

(Culpin et al., 2019). One of two related studies utilising data from a large UK cohort 

sample found stimulation available to a child at 15 months (determined e.g., by 

available resources, primary caregiver attitudes/well-being and the social support a 

caregiver receives) predicted 36% of variance in child expressive vocabulary, 22% in 

receptive language abilities and 27% in word combination abilities at 24 months, 

controlling for earlier language levels (Law, Clegg, Rush, Roulstone, & Peters, 2019). 

Furthermore, assessments of stimulation in the early child environment (frequency of 

library visits, number of toys available, parental teaching of varying activities and pre-
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school attendance record) predicted 2-year olds’ expressive vocabulary more strongly 

than their social background. This vocabulary score, in turn, predicted children’s 

performance at primary school entry (Roulstone, Law, Rush, Clegg, & Peters, 2011). 

In sum, findings suggest that early parenting influences both, CYP’s language abilities 

and later mental health outcomes. There is also preliminary evidence that child early 

language abilities may be linked PTSD levels in young adulthood. Thus, language 

skills may pose an important mediator to investigate in the current context. 

Variations in parental caregiving, bidirectional influences, and criticism of the 

special role of early parenting 

A few important notions should be taken into account when studying the effects 

of early parenting. Firstly, it has been highlighted that parenting is not a 

unidimensional construct, with parents taking on many different tasks and functions in 

early childhood, including nurture, guidance, protection and discipline (Culpin et al., 

2019; Zheng, Pasalich, Oberth, McMahon, & Pinderhughes, 2017). This demands 

various skills, and there may be substantial intra- and inter-individual variability in 

how well parents are able to perform each task, making it important to view different 

parenting strategies in the context of each other (Culpin et al., 2019). For instance, 

while maternal warmth on its own has been shown to be associated with decreases in 

anxiety in children aged 7 to 10 over a two-year-period, its combination with corporal 

punishment strategies has been suggested to lead to increased anxiety levels (Lansford 

et al., 2014). Furthermore, different parental behaviours have been proposed to exert 

their effects on later vulnerability or resilience to mental health difficulties via different 

pathways (Caron, Weiss, Harris, & Catron, 2006; Culpin et al., 2019), highlighting the 

importance of studying their individual and combined effects.  

Secondly, recent studies have increasingly highlighted the importance of 

investigating bidirectional influences between parent and child factors. As such, 

difficult temperament and behaviour problems in childhood have not only been found 

to be predicted by early parenting, but also to predict subsequent parental behaviours 

(Combs-Ronto, Olson, Lunkenheimer, & Sameroff, 2009; Lengua & Kovacs, 2005), 

though some only propose unidirectional associations (Verhoeven, Junger, van Aken, 

Deković, & van Aken, 2010). Furthermore, specific genetic factors may make some 

children more susceptible to the effects of early parenting. For instance, one study only 

found support for an inverse relationship between early positive and negative parenting 

at 4-6 years and conduct symptoms 5-8 years later in those with two copies of the 9-
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repeat allele of the VNRT polymorphism of the dopamine transporter gene (Lahey et 

al., 2011). In a different sample, maladaptive parental behaviours were only associated 

with child ADHD symptoms in boys with high-activity MAO-A genotypes (Li & Lee, 

2012). It is important to keep such factors in mind when interpreting both significant 

and nil findings. 

Thirdly, there is significant dispute about whether early parenting plays a 

special role in child development. Alternatively, it has been argued that continuous 

adaptive parenting across all ages is required to foster positive child development 

(Landry, Smith, Swank, Assel, & Vellet, 2001). In accordance, a study by Martin, Kim, 

and Fisher, 2016 found associations between a range of maladaptive parenting styles 

and adolescent flattened diurnal cortisol only in a group of adolescents whose mothers 

had suffered from high distress in both early childhood and later life. This suggest 

parents may need to continuously provide adaptive care and support and could explain 

a lack of predictive effects of positive early parenting. 

Finally, most of the research on the effects of early caregiving has been 

conducted in HIC (Fearon et al., 2017). High risk LMIC contexts are characterised by 

problems such as higher rates of and more persistent exposure to adversity and trauma, 

aggravated by factors such as poverty or resource shortages (Hofman et al., 2005). 

Early parenting has been proposed to play a central buffering role against adversity in 

these contexts, potentially leading to more adaptive calibrations of CYP’s brain and 

stress response systems, and thus better later life stress resilience (Fearon et al., 2017; 

Odgers et al., 2012). Despite such notions, there is extremely limited empirical 

evidence investigating associations between early parenting and later life outcomes in 

LMIC (Tomlinson, Bornstein, Marlow, & Swartz, 2014). Furthermore, additional 

research is needed to establish cross-cultural differences in normative aspects of 

parenting (Saarni & Crowley, 1990). 

Summary and Thesis Chapters 

Overall, there is reason to believe that early parenting could influence CYP’s 

PTSS outcomes after trauma exposure, potentially via several mediator pathways. 

However, empirical evidence on this is limited. Some studies suggest early parent-

child attachment and child language abilities may be associated with CYP’s PTSS in 

later life, though replication is required. The predictive roles of early parenting and 

emotion regulation, on the other hand, are yet to be established. This thesis thus aims 

to contribute to current knowledge in several ways: 
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Chapter 1 examines rates of PTSD development by sex, as well as a potential 

moderating influence of pubertal status in the British ALSPAC cohort in CYP aged 8, 

10, 13 and 15. This chapter contributes to the literature by describing the development 

of sex differences across the ages within the same cohort, while at the same time 

providing important descriptions of trauma data in this sample that were used as the 

basis for Chapter 2. 

Chapter 2, also utilising the ALSPAC sample, investigates the potential 

predictive roles of parental warmth/enjoyment, stimulation and parent-child conflict 

within the first three years of life on parent-reported PTSS outcomes at 8 years and 

adolescent self-reported outcomes at 15 years. It also examines potential mediating 

pathways between these constructs via language and emotion regulation abilities at 36 

months, based on the supporting evidence outlined above. 

Finally, Chapter 3 uses data from a South African cohort study to investigate a 

vulnerability-stress model of PTSS in a high-risk context. This study aims to replicate 

previous findings on attachment from the United States in a larger, LMIC sample, and 

to establish predictive effects of early parenting in such settings. As such, it examines 

whether parental warmth and intrusiveness at 12 months and parent-child attachment 

at 18 months, in interaction with the extent of CYP’s trauma exposure, predict the 

latter’s PTSS levels at age 13 years. 

Of note, much of the current evidence on pre-trauma factors is either based on 

retrospective assessments, and is thus prone to memory biases, or utilizes incidental 

samples (see e.g., Lengua et al., 2005 for studies after 9/11; Otto et al., 2007). In 

contrast, both Chapters 2 and 3 apply cohort designs, which follow children from a 

young age, taking regular measures. This allows assessing a range of potential pre-

trauma variables and to investigate predictive effects across a spectrum of different 

traumas experienced at different ages. Overall, utilising such cohort designs may help 

to provide a better understanding of developmental trajectories towards risk/resilience 

following trauma exposure (DiGangi et al., 2013).  

Part II: Post-trauma parenting 

The second half of this thesis focuses on parental post-trauma support. As 

outlined in the theoretical models described above, parents may influence child PTSS 

outcomes in various ways, which will be described in more detail in the following 

sections. 

 



 

51 
 

Social Support and Outcomes after Trauma 

Social support is a relatively complex, multi-faceted construct with widely 

varying definitions (Hupcey, 1998; Shumaker & Brownell, 2010; Williams, Barclay, 

& Schmied, 2004). Some distinguish structural (= existence and quantity of 

relationships) and functional support (= relationship content, quality) (Feeney & 

Collins, 2014; House, Umberson, & Landis, 1988), with the available evidence 

suggesting that perceived functional support is likely to be particularly important to 

post-trauma adjustment, both in adults (Brewin, Andrews, & Valentine, 2000; Ozer, 

Best, Lipsey, & Weiss, 2003) and CYP (Maercker & Hecker, 2016; Trickey et al., 

2012). Post-trauma social support has been found to predict child outcomes after a 

variety of traumas, including violence exposure (Cluver, Fincham, & Seedat, 2009; 

Salami, 2010), terrorism (Schiff, Pat-Horenczyk, & Peled, 2010) and disaster (La 

Greca, Silverman, Lai, & Jaccard, 2010; Pina et al., 2008; Vernberg et al., 1996). 

However, no buffering effects were present in a high-risk family abuse sample (Pinto 

et al., 2017), indicating difficult family relations may reduce the effectiveness of social 

support. Of note, previous research findings suggest that further knowledge may be 

required on the relative importance of different facets of support. As such, it has been 

suggested that effects of a lack of positive support may be more adverse than those of 

negative support (Ullman, Townsend, Filipas, & Starzynski, 2007; Zoellner, Foa, & 

Brigidi, 1999). Furthermore, perceived support may have stronger predictive effects 

than received support (La Greca et al., 2010). In children, parents/caregivers are 

typically identified as being a particularly important source of support following 

trauma exposure (Alisic, Boeije, Jongmans, & Kleber, 2011a; Meiser-Stedman, 2002), 

leading to the investigation of their specific role in the current thesis. 

Parental Support After Trauma 

Following trauma exposure, parents may influence child outcomes via two 

main routes: firstly, through the general parenting style they adopt (e.g., warm and 

supportive versus harsh and/or dismissive) and the recovery environment they create 

and secondly, via trauma-specific support behaviours, which may directly influence 

PTSS-related processes, such as memory formation and updating, engagement with 

trauma-related materials, emotion regulation, appraisals and coping (Cobham et al., 

2016; Ehlers et al., 2003; Meiser-Stedman, 2002). For both scenarios, effects may be 

relayed by two central socialisation mechanisms: 1) parental modelling, where CYP 

observe parental reactions and use them as a guideline for their own behaviours, and 
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2) parental coaching, where the parent provides direct instructions or suggestions (e.g., 

for interpretations of the trauma, coping behaviours) in interactions and conversations 

with their child (Kichline, Kassam-Adams, Weiss, Herbers, & Marsac, 2017; Kliewer, 

Fearnow, & Miller, 1996; Mangelsdorf, Mehl, Qiu, & Alisic, 2019; Marsac, Kassam-

Adams, et al., 2014; Wise & Delahanty, 2017). Current evidence for both, influences 

of general parenting styles and parental trauma-specific reactions on child PTSS 

outcomes will be discussed in the following sections. 

General Parenting. Several broad parenting styles have been investigated that 

may determine CYP’s post-trauma outcomes by setting the general atmosphere in their 

recovery environment. Firstly, while parental closeness may promote feelings of 

security and reduced fear following trauma exposure (Egberts, Geenen, de Jong, 

Hofland, & Van Loey, 2018), caregiver low availability and/or support may be linked 

to high and/or continuous distress, as well as feelings of depression and loneliness (van 

Wesel et al., 2012). This in return may heighten CYP’s PTSS risk. In accordance, child 

perceptions of caregiver low availability after an earthquake have been linked to higher 

ongoing worry (Garfin et al., 2014). Furthermore, lack of parental support, dismissive 

parenting and parental inconsistency have been relatively consistently associated with 

worse child PTSS outcomes and adjustment after trauma (Bokszczanin, 2008; Gil-

Rivas, Silver, Holman, McIntosh, & Poulin, 2007; Kelley et al., 2010; Vernberg et al., 

1996). Secondly, parental styles characterised by high criticism, hostility and 

aggression may reduce CYP’s capacity for successful regulation, evoke feelings of 

self-blame and/or depressive attributional styles and reinforce maladaptive 

reappraisals (Power, 2004; Williamson et al., 2017). Highly critical parents may also 

tend to appraise the event on behalf of the child, potentially neglecting their views and 

feelings (Power, 2004). However, empirical support for associations between parental 

hostility and negative child PTSS outcomes is mixed (review: Williamson et al., 2017). 

Some studies suggest small positive associations (Kelley et al., 2010; Valentino, 

Berkowitz, & Stover, 2010), while others find non-significant (Rosario, Salzinger, 

Feldman, & Ng-Mak, 2008) or even small negative relationships, with the latter arising 

when maternal and paternal influences were considered simultaneously (Punamäki, 

Qouta, & El-Sarraj, 2001). Related coercive interactions, often proposed to result from 

parental and general family stress after child trauma exposure, have been linked to 

higher internalising problems in CYP (Patternson, 1982; Valentino et al., 2010), but 

further research on them is required.  
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Thirdly, parent-child conflict has been proposed to lead to less positive 

parenting behaviours, such as acceptance, limited time spent together and little 

provision of comfort (Power, 2004). Resultingly, it has been found to be cross-

sectionally associated with child PTSS nine months after an earthquake (Garfin et al., 

2014). Parent-child conflict was also the only trauma-related variable to predict higher 

child PTSS two years after exposure to hurricane Katrina in a predominantly African 

American sample (Gil-Rivas & Kilmer, 2013), indicating sustained maladaptive 

influences. Fourthly, parents may engage in protective behaviours following child 

trauma, with the aim of shielding CYP from re-exposure (e.g., via the media or a 

renewed incident) and future harm (Alisic et al., 2011b; Williamson, Creswell, Butler, 

Christie, & Halligan, 2016). Resultingly, they may temporarily increase their 

monitoring behaviours and restrict CYP’s activities to support their recovery. As will 

be highlighted in Chapter 5, if practiced at adequate intensity, this can make CYP feel 

safe and cared for. However, such styles may turn into overprotectiveness, for instance 

if the parents themselves are highly distressed about the trauma and subsequently 

perceive their child as vulnerable and themselves as helpless; or if the CYP shows high 

symptom levels (Alisic et al., 2011b; Cobham et al., 2016; Williamson et al., 2016). 

As a result, parents have been proposed to engage in potentially maladaptive strategies, 

such as excessive overinvolvement in CYP’s activities, and unnecessary restrictions 

of autonomy (Cobham et al., 2016; Scheeringa & Zeanah, 2001). Such behaviours may 

prevent CYP from engaging with trauma-related stimuli, leading to limited trauma 

processing and fear habituation. They may also negatively influence CYP’s 

perceptions of their own vulnerability and self-efficacy, and could reinforce avoidant 

responses (Bokszczanin, 2008; Wood, McLeod, Sigman, Hwang, & Chu, 2003). 

Finally, if taken to the extremes, overprotectiveness can disrupt family processes and 

child social activities, leading to a myriad of negative consequences (Dyb, Jensen, & 

Nygaard, 2011; Scheeringa & Zeanah, 2001). In accordance, parental 

overprotectiveness has been linked relatively consistently to higher child PTSS. As 

such, the above-described meta-analysis by Williamson and colleagues (2017) 

identified seven studies indicating small- to medium-sized associations (though for nil 

findings, see e.g., Hiller et al., 2018). Furthermore, it has been proposed that parental 

overprotectiveness may mediate the relationship between the extent of trauma 

exposure and child PTSS outcomes (Bokszczanin, 2008). Supplementing this, a meta-

analysis by McLeod, Wood, and Weisz (2007) showed a medium-sized predictive 
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effect (r = .25) of parental overprotectiveness on child general anxiety levels, 

accounting for 6% of their variance. Overall, these findings support a potential 

maladaptive role of parental overprotectiveness. Finally, studies have investigated the 

influences of a general parental style of warmth and supportiveness. As described 

above, such parenting may create a secure environment in which CYP feel able to 

express their emotions and discuss the trauma if needed (Marsac, Donlon, Winston, & 

Kassam‐Adams, 2013; Williamson et al., 2016). However, predictive effect sizes for 

PTSS are small (for detail, see below). Of note, several studies indicate that parental 

self-reported warm behaviours tend to be associated with lower child PTSS, while 

child-reports predict increased PTSS. The latter may reflect the fact that higher child 

distress could elicit higher levels of parental support behaviours, which in result may 

confound associations (Williamson et al., 2017). Future studies are thus needed that 

account for reciprocal relationships of both concepts over time. 

In sum, there is a range of evidence suggesting that general parenting styles 

influence child post-trauma outcomes. Still, a recent meta-analysis of k = 14 studies 

(N = 4010) found only relatively small associations between negative parenting 

(overprotection, hostility) and child PTSS, with the former explaining 5.3% of 

variance (Williamson et al., 2017). Associations for positive parenting (warmth, 

supportiveness) were even smaller, lying at 2.0%. Of note, larger effect sizes tended 

to be found for cross-sectional studies, female sex, child rather than parent informant 

and group versus individual trauma. However, the parenting categories analysed in this 

meta-analysis were relatively broad, due to sample sizes being too small to investigate 

effects of specific parenting styles. While it is conceivable that general parenting 

mostly contributes to CYP’s outcomes by setting the general recovery atmosphere and 

thus has smaller predictive effects than trauma-specific behaviours, future research 

looking at the individual predictive effects of the parental styles outlined above is 

needed. 

Qualitative investigations provide complementary information to quantitative 

studies and can add depth to current knowledge. In accordance, interviews with parents 

highlight that a majority generally aims for a warm, supportive and responsive 

parenting style after trauma. This is characterised by trying to recognise and act upon 

their child’s needs, with a focus on preventing future harm (Alisic et al., 2011b; 

Williamson et al., 2016). To identify child needs, parents employ various strategies, 

with their selection potentially influenced by cultural factors. As such, some describe 
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engaging in watchful waiting and monitoring of child reactions, while others compare 

the child to their siblings, evaluate if a behaviour is “in character”, or ask CYP directly 

about their well-being (Alisic et al., 2011b; Hafstad, Haavind, & Jensen, 2012; Hiller 

et al., 2017). To support their children, parents report engaging in behaviours such as 

providing reassurance or advice, reinstating routines and offering opportunities to talk 

about the trauma (Alisic et al., 2011b; Alisic et al., 2017; Hafstad et al., 2012; 

Mangelsdorf, Conroy, Mehl, Norton, & Alisic, 2019; van Wesel et al., 2012; 

Williamson et al., 2016). Many also focus on re-establishing a sense of safety and 

connectedness and creating an environment that allows the child to express emotions. 

This can sometimes be combined with attempts to shield the child from maladaptive 

information (e.g., media coverage of an event) (Alisic et al., 2011b; Williamson et al., 

2016). Beyond this, parents may also model coping strategies, such as emotional 

expression and approach behaviours, and encourage gradual exposure to trauma-

related stimuli, while having the child feel in control (Alisic et al., 2011b; Mangelsdorf 

et al., 2019). If CYP exhibit high and/or continuing distress, parents describe using 

strategies such as reassuring them that the event will not re-occur, normalising 

symptoms, supporting them in anxiety-triggering situations, helping them to re-build 

their confidence, and suggesting positive re-interpretations of what happened 

(Williamson et al., 2016). 

However, qualitative accounts also indicate that a subset of parents may 

struggle to provide adaptive support, especially if their children suffer from clinical 

PTSD levels. This may be due to their own feelings of distress, helplessness and/or 

self-blame; worries that the CYP could be re-exposed to trauma or distressed by 

confrontation with trauma reminders; and/or feeling unsure whether they are using 

effective support strategies (Foster, Mitchell, Young, Van, & Curtis, 2019; Williamson 

et al., 2016; Williamson, Creswell, Butler, Christie, & Halligan, 2019). Beyond this, 

the stresses of having to organise the post-trauma recovery environment may also 

compromise parents’ general abilities to engage in adaptive parenting. This includes 

having to care for the child while managing family routines and/or work commitments, 

as well as the potential financial impacts of having to take leave (Foster et al., 2019; 

Williamson et al., 2016). Consequently, parents may opt for potentially maladaptive 

support strategies, such as advocating forgetting of the trauma, avoiding trauma 

discussions to minimise CYP’s distress, or engaging in guarding behaviours (e.g., 
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checking physical symptoms, finding it hard to be apart) (Hiller et al., 2018; 

Williamson et al., 2016).  

CYP themselves have not often been interviewed about their perceptions of 

parental post-trauma support. This is surprising, given the proposed important role of 

perceived support for influencing PTSS outcomes highlighted above. In one rare 

interview study, children aged 8-12 described their parents as playing an important 

role in cheering them up, offering practical assistance and providing a feeling that they 

were cared for following hospitalisation (Alisic et al., 2011a). A small study in 

adolescents aged 12-17 also found that parental presence during wound care in the 

hospital after burn injuries could elicit feelings of familiarity and safety, with parents 

commonly providing reassurance, practical and emotional support. After hospital 

discharge and throughout recovery, parents were important sources of trauma 

conversations, practical help with wound care and coping support (Egberts et al., 

2018). In sum, qualitative work gives further insights into the wide range of support 

strategies that parents may engage in post-trauma, though further knowledge on CYP’s 

perspectives is required. 

Trauma-Specific Parental Responses and Associated Mechanisms of 

Effect. As outlined above, only limited associations have been found between broad 

parenting styles (e.g., warm and supportive versus controlling or dismissive) and child 

post-trauma outcomes (Williamson et al., 2017). However, it has been suggested that 

more trauma-specific responses may possess higher predictive power (Hiller et al., 

2018). The qualitative literature reviewed above provides some indications of the types 

of strategies that parents may apply to support their child after trauma. This includes 

for instance offering opportunities to talk about the trauma and reinstating routines on 

the positive side, versus encouragement of avoidance on the negative side. However, 

only the effects of a small subset of these strategies on child PTSS outcomes have been 

studied quantitatively. Specifically, three types of parental behaviours have been 

discussed in the literature: parental coaching and modelling of both appraisals and 

coping, and their provision of coping assistance. In the following sections, current 

evidence for each will be described, and potential mechanisms of effect will be 

outlined where any research on them exists. 

Modelling/Coaching of Appraisals. Parents, through their own appraisals of 

the trauma and its aftermath, may affect CYP’s appraisals in several ways. This could 

happen directly, with the parent voicing their thoughts and opinions in trauma 
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discussions, or indirectly, with parents expressing their appraisals through their 

behaviours. Accordingly, parental high distress, avoidance behaviours or 

overprotectiveness may signal to the child that they themselves are vulnerable, will 

struggle to recover from the trauma, and/or more broadly, that the world is unsafe 

(Morris, Lee, & Delahanty, 2013). Positive appraisals, on the other hand, reflected for 

instance in the parent encouraging the child to approach trauma-related stimuli or to 

openly speak about the trauma, could contribute to child resilience (Marsac et al., 

2018). Generally, the literature has found links between parental negative appraisals 

and cognitions and child post-trauma outcomes. For instance, a study by Cobham and 

McDermott (2014) indicated that a subset of parents with high dysfunctional 

cognitions exhibited a more anxious parenting style, characterised by overprotection 

and reduced autonomy granting. This style, in turn, was linked to higher child PTSS 

at 3 months post trauma. Hiller and colleagues (2018) found that parental perceptions 

of the child as permanently changed and/or vulnerable, parental self-blame, and the 

number of negative appraisals the parent provided during a joint parent-child narrative, 

all individually contributed to predicting child PTSS outcomes six months after trauma 

exposure. 

Mechanisms of effects underlying these associations have not yet been studied 

well. Two proposed mediating pathways are direct effects of parental trauma 

appraisals on child appraisals and coping responses respectively. However, evidence 

for this is mixed. Marsac and Kassam-Adams (2016) presented N = 25 parent-child 

dyads with descriptions of trauma-related scenarios that allowed for ambiguous 

interpretations after the child had been hospitalized due to injury. They found that 38-

48% of children changed their initial appraisals after a discussion with their parents. 

At the same time, only 12.5% changed their answers for approach versus avoidance 

coping, indicating that parental responses may have stronger influences on appraisals. 

Hiller and colleagues (2018), in the above described study, also found that child 

appraisals and coping partially mediated the association between parental appraisals 

and child PTSS. However, a third study suggested independent effects of parental and 

child trauma-related cognitions on child PTSS outcomes in a sample exposed to 

interpersonal violence (de Haan et al., 2019). Such contradictory findings indicate a 

need for further research. Since the effects on neither child appraisals nor child coping 

fully explained the associations between parental appraisals and child PTSS, they also 

indicate that additional mechanisms of effect may be at play. Of note, almost nothing 
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is known about the effects of coaching of positive appraisals, though some qualitative 

studies indicate that parents may engage in strategies such as positive reframing (e.g., 

Alisic et al., 2011b), suggesting it as a target for future research.  

Modelling/Coaching of Coping. In addition to suggesting certain trauma-

related appraisals, parents may also model certain ways of dealing with a trauma in 

their interactions or conversations with their children. Alternatively, they may actively 

coach CYP to adopt specific coping strategies, which can either be adaptive or 

maladaptive. Similar as outlined above for coaching of appraisals, such processes are 

likely influenced by parents’ own distress/PTSS, pre-existing coping styles and/or 

levels of child distress (Goddard, Onwumere, Meiser-Stedman, Sutherland, & Smith, 

2019; Williamson et al., 2016).  

Most research to date has focused on parental coaching of avoidance coping. 

This entails 1) cognitive avoidance of trauma-related thoughts and feelings, achieved 

for instance by engaging in wishful thinking or refusing to think about what happened, 

and/or 2) behavioural avoidance of trauma reminders/discussions, including 

immediate disengagement upon confrontation (Stallard, 2003; Williamson et al., 

2018). Of note, avoidance behaviours may adversely affect CYP’s outcomes due to 

non-exposure to feared stimuli. This leads to reduced opportunities for correcting 

misperceptions and/or maladaptive appraisals of the trauma in discussions, as well as 

lack of fear habituation. Avoidant coping may also reinforce CYP’s perceptions that 

they are vulnerable or unable to overcome negative emotions (Bryant et al., 2007; 

Hiller et al., 2018; Marsac et al., 2017; Salmon & Reese, 2015). Not surprisingly, 

parental advocacy of avoidance behaviours has thus been linked to worse adjustment, 

including higher PTSS at 1.5 months (Ostrowski et al., 2011) and 6 months post trauma 

(Ehlers et al., 2003). A study by Hiller and colleagues (2018) found that parental 

coaching of behavioural and cognitive avoidance, as assessed via questionnaires one 

month after trauma, predicted child PTSS outcomes at 6 months. However, no such 

effects were found for observed parental coaching behaviours during a narrative 

provided jointly with their child. Furthermore, only parental coaching of behavioural 

avoidance remained a significant predictor of child PTSS after controlling for initial 

symptom levels, explaining 3% of unique variance. Finally, a study by Goddard and 

colleagues (2019) indicated parent’s avoidance behaviours may show predictive 

effects on child PTSS alongside their expressed emotion and overinvolvement. This 
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highlights a need for further research on the interaction between different parenting 

styles.  

Regarding mechanisms of effect, parent and child avoidant styles have been 

proposed to be closely linked (Kliewer et al., 2006; Marsac & Kassam-Adams, 2016; 

Trask et al., 2003). As such, a study showed that in family discussions, parents of 

children without clinical disorder diagnoses were more likely to respond to child 

prosocial suggestions, while those of children with anxiety tended to reciprocate 

avoidance (Barrett, Rapee, Dadds, & Ryan, 1996). Similarly, parental encouragement 

of avoidant coping during an ambiguous situation task was found to be associated with 

higher levels of child avoidant coping six weeks later (Jones, Kassam-Adams, Ciesla, 

Barakat, & Marsac, 2019). Thus, associations appear to be somewhat more direct than 

for coaching of appraisals, but other potential pathways of effect may still exist. 

On the positive side, parents may also model a range of adaptive coping 

strategies. These can be grouped broadly into primary coping, where the individual 

actively addresses the source of a problem (if possible), and secondary coping, which 

reflects an internal adaptation to (potentially uncontrollable) stressors (Connor-Smith 

& Compas, 2004; Monti et al., 2017). Examples of such strategies include active 

coping (e.g., planning), approach/engagement coping (e.g., problem solving or 

cognitive restructuring/reappraisals) and/or acceptance coping. In general, this area is 

still somewhat under-researched. A recent study by Hiller and colleagues (2018) 

indicated that parental approach coping (e.g., openly speaking about the trauma, 

exposing the child to reminders), four weeks after child hospitalisation, either as 

assessed via a questionnaire or as observed during a parent-child trauma narrative task, 

did not predict child PTSS outcomes at three or six months after trauma. However, 

several studies have found associations between parent and child positive/engagement 

coping styles, such as problem solving and cognitive reappraisal (Sanjari, Heidari, 

Shirazi, & Salemi, 2008). Child higher engagement coping (e.g., use of problem 

solving or social support seeking strategies) has also been proposed to be linked to 

better mental health outcomes (Compas, Connor-Smith, Saltzman, Thomsen, & 

Wadsworth, 2001; Monti et al., 2017). Such findings support future research into the 

effects of parental coaching of positive coping on child PTSS outcomes. 

Coping Assistance. Efforts by actors in the CYP’s environment to actively 

initiate child coping and/or to facilitate current coping efforts are commonly subsumed 

under the term “coping assistance”. Three subconstructs are commonly distinguished 
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in the literature: emotional processing assistance (e.g., working through the trauma in 

conversations), reinstatement of familiar roles and routines, and distraction from the 

trauma and current distress (Prinstein, La Greca, Vernberg, & Silverman, 1996). 

However, quantitative evidence for the effect of such strategies is limited. In an initial 

study by Prinstein and colleagues (1996), CYP with moderate to severe PTSD reported 

receiving more emotional processing and distraction coping assistance than those with 

mild or doubtful symptoms. At the same time, those with doubtful symptom status 

experienced more reinstatement of routines than other symptom classes. Further 

research suggests that parental emotional processing assistance is linked to CYP’s 

more frequent use of adaptive coping strategies, such as social support seeking 

(Marsac, Donlon, Hildenbrand, Winston, & Kassam-Adams, 2014). Distraction 

(music at bedtime) has also been found to reduce intrusive thoughts and improve child 

sleep after disaster (Yule & Williams, 1990), with CYP more commonly engaging in 

such strategies if encouraged by their parents (Marsac, Mirman, Kohser, & Kassam-

Adams, 2011). In contrast, parental efforts to reinstate routines did not predict child 

PTSS in a longitudinal study following children after hospitalisation due to 

injury/illness (Hiller et al., 2018). This is surprising, given that routines have been 

proposed to restore a sense of normality and structure to CYP’s recovery environments 

(Williamson et al., 2016). Evidence has also suggested they may be particularly 

effective forms of support after disaster (Gibbs et al., 2015; Kim & Akiyama, 2011). 

Overall, such limited evidence highlights a need for further research on what types of 

parental coping assistance ultimately improve child outcomes. This is especially 

important, as understanding the effects of positive strategies will ultimately allow 

researchers to make recommendations to parents about how they can actively support 

their child throughout recovery. 

Critical Discussion of and Further Directions for Post-Trauma Parenting Research  

 Overall, a range of qualitative and quantitative findings suggest that parental 

influences may be important determinants of CYP’s post-trauma outcomes. 

Specifically, while a recent meta-analysis indicated that general positive and negative 

parenting styles may only be associated with child PTSS at small effect sizes, trauma-

specific support behaviours have been proposed to possess stronger predictive power. 

However, there are also a number of limitations to the current post-trauma parenting 

literature that require addressing. 



 

61 
 

First, quantitative research to date mainly focuses on the effects of negative 

parental practices, despite qualitative evidence suggesting that parents primarily aim 

to engage in positive support strategies (e.g., providing reassurance offering 

opportunities for trauma discussions, anticipating child needs) (Alisic et al., 2011b; 

Williamson et al., 2016). A recent study compared effects of both putatively positive 

(approach coping, reinstatement of routines) and negative strategies (cognitive and 

behavioural avoidance coaching, overprotectiveness) (Hiller et al., 2018), suggesting 

only predictive effects of the latter. However, processes such as direct coaching of 

positive coping and appraisals or parental coping assistance may be more relevant to 

child PTSS outcomes, highlighting a need for further research. Effects of some of the 

other positive behaviours outlined in the qualitative literature (e.g., providing 

reassurance or supporting CYP when they are confronting trauma-related anxieties) 

should also be studied in more detail. Finally, as described above, evidence on what 

CYP consider adaptive support is very limited. Having a better understanding of this 

may allow researchers to determine parental support strategies that are particularly 

relevant for future investigations. 

Second, there is currently only limited evidence on the mechanisms that link 

parental post-trauma reactions and support behaviours with CYP’s PTSS outcomes. 

As outlined above, effects of parenting on child coping and appraisals have been 

proposed as central candidates, but only partially mediate the found associations. 

However, parental behaviours may also influence a range of other processes associated 

with PTSD aetiology, for instance trauma memory formation and processing of the 

event (see e.g., Ehlers & Clark, 2000). Furthermore, they may affect CYP’s 

physiological reactions, with social support in general having been proposed to 

moderate the extent of stress reactions in the body and brain after trauma exposure 

(Sippel et al., 2015). Future studies may aim to investigate the role of such alternative 

pathways. 

Third, most of the current evidence on post-trauma parenting is based on cross-

sectional studies, which prohibits establishing causal relationships. Furthermore, many 

research studies use single-informant and questionnaire measures. It has been argued 

that observational (e.g., Kichline et al., 2017; Marsac & Kassam-Adams, 2016) or 

naturalistic tasks (e.g., Alisic et al., 2015; Mangelsdorf, Conroy, et al., 2019) might 

provide a more accurate account of post-trauma parenting through their 

characterisation of subtle everyday life interactions. Thus, future research may aim to 
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employ prospective designs and to use more complex assessments of parental support 

behaviours. 

 Fourth, much of the parenting literature comes from high income, Western 

countries. However, what constitutes adaptive parenting may depend on the cultural 

context. As such, an interview study with parents living in a South African township 

indicated that, similar to parents from HIC, they aimed to provide warm and responsive 

support if their child was exposed to a trauma. However, at the same time, they also 

focused on highlighting to their child that their community may be dangerous, and 

sometimes limited event discussions and encouraged forgetting (Williamson et al., 

2017). Warning the child of future dangers, which may reflect overprotective 

behaviours in HIC, could be realistic or even adaptive in challenging LMIC contexts, 

due to high risks of re-traumatisation. Of interest, CYP from the same township 

indicated in interviews that they tended to rely on their parents for practical and safety-

related support, but more commonly turned to peers to discuss their trauma experience 

and well-being (Hiller et al., 2017). This highlights that support systems may differ 

across countries and contexts, which should be taken into account when studying the 

effects of parenting on child post-trauma outcomes. 

Fifth and related to the previous point, current studies commonly only examine 

the effects of parenting in isolation. However, CYP have been proposed to come into 

contact with a wide range of actors after trauma exposure, whose behaviours may have 

independent predictive effects on CYP’s post-trauma outcomes or interact with those 

of parenting. This includes siblings (Egberts et al., 2018; Mangelsdorf, Mehl, et al., 

2019), peers (Alisic et al., 2011a; Prinstein et al., 1996), teachers (Alisic, Bus, Dulack, 

Pennings, & Splinter, 2012), schools (McKay, Lynn, & Bannon, 2005), external 

service providers, such as the police, the health and justice systems (Ko et al., 2008; 

Marsac et al., 2016), and the broader community (van Wesel et al., 2012). Currently, 

effects of most of these potential support sources are understudied and are often not 

considered alongside those of parenting in the quantitative literature. 

Finally, to date, there is very limited research on the degree to which pre- and 

post-trauma parenting are similar or different in quality. Overall, parents have been 

proposed to be affected to various degrees by their child’s trauma, ranging from mild 

distress to the development of serious mental health problems (De Young, Hendrikz, 

Kenardy, Cobham, & Kimble, 2014; Kelley et al., 2010). Such reactions may depend 

on child trauma severity, parental perceptions of and involvement in the event, as well 
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as parent pre-existing mental health conditions (Wise & Delahanty, 2017). As 

mentioned above, parental distress may also be further exacerbated through 

responsibilities, such as having to organise the child’s care and recovery environment, 

while at the same time managing other family and work demands (Foster et al., 2019). 

Some evidence suggests that such stresses from various sources could temporarily 

reduce parents’ abilities to provide adaptive care and increase their tendencies to 

engage in maladaptive appraisals and coping (Morris et al., 2013; Samuelson, Wilson, 

Padrón, Lee, & Gavron, 2017; Williamson et al., 2016). However, it is not yet clear if 

the resulting parenting styles are strongly qualitatively different from normal parental 

responses, or if they simply intensify parental pre-trauma tendencies towards certain 

behaviours (e.g., to not speak about emotions). Furthermore, the relative predictive 

effects of pre- and post-trauma parenting styles have not been studied in depth yet. 

However, one study found that maternal pre-9/11 helpfulness negatively predicted 

child PTSS one month after trauma, while a self-focused explanatory style post-9/11 

was linked to higher symptom levels (Wilson, Lengua, Meltzoff, & Smith, 2010). This 

indicates at least some degree of independent effects. Further research is required to 

elucidate continuities and differences between pre- and post-trauma parental styles and 

their influences on child post-trauma outcomes. 

Clinical Relevance of Extending Knowledge on Post-Trauma Parenting  

Gaining a better understanding of post-trauma parenting may be valuable for 

several reasons. As such, it could improve current knowledge on what parental 

behaviours support or impede CYP's recovery, and via what mechanisms. This would 

allow updating existing trauma models and aid the early identification of children and 

families at risk, allowing for preventative efforts (Marsac et al., 2014).  

Parenting also poses a key malleable factor of the post-trauma environment 

(Cobham et al., 2016). Therefore, a better understanding of risk and resilience 

trajectories may assist in developing more effective interventions, tailored to specific 

parenting styles. Current research on interventions involving parents has mainly 

explored two avenues (Smith et al., 2019): Firstly, several studies have investigated 

the effects of early, low-dose programmes, with no clear evidence found for 

psychoeducational or debrief approaches aimed at parents and/or CYP (Cobham et al., 

2016; Kenardy, Thompson, Le Brocque, & Olsson, 2008; Marsac, Donlon, & 

Berkowitz, 2014). In contrast, early interventions that teach children and their families 

adaptive appraisals and coping skills show some promise for reducing child anxiety 
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and PTSS (Berkowitz, Stover, & Marans, 2011; Cox, Kenardy, & Hendrikz, 2010). 

However, the only study to date directly training caregivers to be coaches for their 

children found no improvement in CYP’s PTSS levels or quality of life, despite the 

majority of participants indicating that they learned new skills (Marsac et al., 2018). 

This highlights a need for further research on what adaptive support strategies could 

be taught to parents in early interventions. 

The second avenue of research on interventions explored whether parental 

involvement in CYP’s therapy, once PTSD has arisen, can improve their outcomes. 

Some have proposed that therapy attendance may aid parents’ understanding of CYP’s 

symptoms, improve parent-child communication, break negative cycles of parental 

stress and guilt, and reduce unhelpful parental perceptions (Cobham et al., 2016; 

Cohen & Mannarino, 2015; Schneider, Grilli, & Schneider, 2012). On a broader level, 

it has also been suggested to lower CYP’s dropout and help the generalisation of 

learned contents, as parents can support CYP with practicing their newly acquired 

skills in everyday life (Ormhaug & Jensen, 2018; Schneider et al., 2012). However, 

caution may be warranted in cases where parent-child relationships are already 

strained (Cohen & Mannarino, 2015). Despite all of the suggested potential benefits, 

current evidence is mixed (Smith et al., 2019). Some studies achieved improved 

outcomes using trauma-focused cognitive behavioural therapies (TF-CBT) with 

parental inclusion (e.g.,Cohen, Deblinger, Mannarino, & Steer, 2004; Deblinger, 

Steer, & Lippmann, 1999) and on this basis, they were recommended as first line 

treatments (review: Dorsey et al., 2017). However, other studies find no benefits of 

parental involvement in child therapy (e.g., Holt, Jensen, & Wentzel-Larsen, 2014; 

Tutus, Goldbeck, Pfeiffer, Sachser, & Plener, 2019), and a meta-analysis by Morina, 

Koerssen, and Pollet (2016) concluded there is currently no clear evidence that 

parental therapy attendance improves child PTSD outcomes. Resultingly, a range of 

alternative suggestions for treatment have emerged. This includes parallel 

interventions for the parent and the child, with some arguing that addressing parental 

distress may be an effective way of improving CYP’s outcomes indirectly (Cohen & 

Mannarino, 2015; Wieling et al., 2015; Wise & Delahanty, 2017). Others have 

proposed stepped care approaches (e.g., Cobham et al., 2016). As such, a recent study 

instructed parents on how to provide supportive treatment for their 3- to 8-year-old 

children at home for six weeks after hospital attendance (Salloum et al., 2016). Parents 

were supported by weekly phone-calls, web-based psychoeducation and three clinic 
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sessions. Ultimately, TF-CBT was initiated if a child required further assistance after 

this initial period. Outcomes of this stepped program were found to be similarly good 

as those of full TF-CBT, indicating it may pose a valuable alternative to traditional 

approaches. 

Overall, such findings are promising, but a better understanding of parental 

influences on child post-trauma outcomes will allow to update such existing 

interventions with new knowledge, improving their effectiveness. Furthermore, it may 

set the ground for the development of new, targeted interventions tailored to individual 

family needs. In sum, all of the points outlined highlight the clinical value of studying 

parental post-trauma support in more depth. 

Summary and Thesis Chapters 

In summary, there is a range of theoretical and empirical evidence indicating 

that parental post-trauma support is important for child PTSS outcomes. However, as 

outlined above, there are also several limitations to the current literature. This includes 

a lack of knowledge on the effects of trauma-specific parental support strategies, as 

well as potential moderators and mediators of their associations with CYP’s outcomes, 

and influences of wider social support networks. The current thesis aims to address 

some of these shortcomings. 

As such, Chapter 4 investigates a potential mechanism linking post-trauma 

parenting and child PTSS outcomes in a sample of N = 76 children aged 6 to 13 

hospitalized due to injury or illness. Specifically, it examines whether parental 

putatively adaptive and maladaptive behaviours during a trauma narrative, provided 

co-jointly with their child, moderate the association between CYP’s physiological 

responses (heart-rate measures) one month after trauma and their PTSS status at one, 

three and six months. 

Chapter 5 aims to address two other limitations of the current literature, namely 

a lack of knowledge on the characteristics of CYP’s wider social support systems after 

trauma and what post-trauma support children may perceive as adaptive. To this end, 

N = 30 CYP were interviewed within six months of their hospitalisation due to injury, 

illness or assault. Their main sources of support and types of support received were 

assessed, with the broader aim of understanding what types of interventions may be 

able to improve CYP’s post-trauma support. 
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Chapter 1: The emergence of sex differences in PTSD symptoms across 

development: Evidence from the ALSPAC cohort 

 

Manuscript published in Psychological Medicine: 

Haag, K., Fraser, A., Hiller, R., Seedat, S., Zimmerman, A., & Halligan, S. L. (2019). 

The emergence of sex differences in PTSD symptoms across development: evidence 

from the ALSPAC cohort. Psychological Medicine, 1-6. https://doi.org/10.1017/ 

S0033291719001971 

 

Chapter 1 focused on characterising the existing trauma-related data in the 

ALSPAC sample, a large UK cohort study that has followed children and their families 

from birth through to early adulthood (for descriptions of the parent and child cohorts, 

see Boyd et al., 2013 & Fraser et al., 2013). Such characterisations were undertaken to 

provide a general overview of the trauma-related data collected in the ALSPAC cohort 

via the Development and Well-being Assessment (DAWBA) at 8,10,13 and 15 years, 

in preparation for the parenting-related analyses in Chapter 2. These data had not yet 

been empirically described but pose an important source of information about rates of 

trauma exposure and PTSS development within the same cohort across different ages. 

Of note, the analyses did not only provide descriptive data, but we also used the unique 

repeated measures design within the same cohort to investigate at what age during 

development sex-differences in PTSS may emerge (Ghazali, Elklit, Sultan, Balang, & 

Chen, 2017; Kessler et al., 1995), which has previously been understudied. We also 

examined whether any associations found may be moderated by hormonal changes 

during adolescence, as measured through age of peak-height velocity. 
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Abstract 

Cross-sectional evidence suggests that females in late adolescence exhibit higher rates 

of post-traumatic stress symptoms (PTSS) than same-aged males and younger age 

groups. However, longitudinal evidence is limited, and underlying factors are not well 

understood. We investigated the emergence of sex differences in PTSS from childhood 

to adolescence in a large, longitudinal UK cohort, and tested whether these could be 

explained by overlap between PTSS and depressive symptoms, or onset of puberty. 

Trauma exposure and PTSS were assessed at ages 8, 10, 13 (parent-report) and 15 

(self-report) years in a sub-sample of N = 9966 children and adolescents from the 

ALSPAC cohort-study. Analyses of PTSS focused on those who reported potential 

trauma-exposure at each time-point (ranging from n = 654 at 15 years to n = 1231 at 

10 years). Age at peak-height velocity (APHV) was used as an indicator of pubertal 

timing. There was no evidence of sex differences in PTSS at ages 8 and 10, but females 

were more likely to show PTSS at ages 13 (OR = 1.54, p = .002) and 15 years (OR = 

2.04, p = .001), even once symptoms related to depression were excluded. However, 

we found little evidence that the emergence of sex differences was related to pubertal 

timing (as indexed by APHV). Results indicate that females show higher levels of 

PTSS in adolescence but not during childhood. The emergence of these sex differences 

does not seem to be explained by overlap with depressive symptoms, while the 

influence of pubertal status requires further investigation.  

 

Keywords: Longitudinal, childhood/adolescence, PTSD, sex-differences, ALPSAC 
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Introduction 

Post-traumatic stress disorder (PTSD) is a potentially debilitating condition, 

characterized by persistent symptoms of intrusive re-experiencing, avoidance of 

trauma-related stimuli, alterations in mood and cognitions, and heightened arousal and 

reactivity (American Psychiatric Association, 2013). In adults, higher rates of PTSD 

have been consistently observed in females, with their estimated lifetime prevalence 

being twice as high (Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995). Females 

also tend to exhibit greater overall posttraumatic stress symptom (PTSS) severity 

(Tolin & Foa, 2006). It has been hypothesised that such higher vulnerabilities to PTSD 

in women may be a consequence of sex differences in neuroendocrine, hormonal and 

stress response systems, types of trauma experienced, coping strategies, and 

socialization (for reviews, see Garza & Jovanovic, 2017; Olff, Langeland, Draijer, & 

Gersons, 2007). Meta-analytic evidence based on cross-sectional data suggests that the 

relative risk of developing PTSS for females versus males increases with age at trauma 

exposure up until adolescence (Trickey, Siddaway, Meiser-Stedman, Serpell, & Field, 

2012). However, longitudinal study is required to gather more precise information 

about when such sex differences emerge during development. 

Observations on the emergence of sex differences in PTSS across development 

concord with findings from major depression, where higher prevalence rates are 

reported in females from adolescence onwards (Wade, Cairney, & Pevalin, 2002). 

Evidence indicates that pubertal stage, rather than chronological age, may be a more 

reliable predictor of the latter effect (Angold & Costello, 2006). In the PTSD field, it 

has similarly been hypothesised that hormonal changes associated with the onset of 

puberty (e.g., in adrenal androgens and sex steroids) could play a role in heightening 

female vulnerability to the effects of trauma. Such processes may influence general 

physiological systems, such as neurotransmitter or stress systems, or interact with 

other sex specific vulnerability factors (Garza & Jovanovic, 2017). However, 

associations between pubertal timing and PTSS vulnerability have yet to be 

demonstrated. The current study thus investigates the role of age at peak height 

velocity (APHV) as a potential moderating factor of the association between child sex 

and PTSS at different ages. This measure indicates the point of the maximum growth 

spurt and capitalises on the fact that the production of growth hormones (GH) is linked 

to that of sex steroids, which means that the growth spurt and pubertal maturation 
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occur in parallel (Veldhuis, Roemmich, Richmond, & Bowers, 2006). Therefore, 

APHV can be conceptualised as an index of pubertal timing. 

Overall, in the current study we conducted an analysis of sex differences in the 

prevalence of PTSS in a large UK birth cohort. The longitudinal design included 

symptom assessments at 8, 10, 13 and 15 years, which allowed us to study the timing 

of their emergence. We also conducted a preliminary examination of potential 

contributors to sex differences. Specifically, we explored: a) whether pubertal status 

contributes to the hypothesised emergence of sex differences in PTSD in adolescence 

and b) whether the overlap with depressive symptoms would explain the effects found. 

Methods 

The Avon Longitudinal Study of Parents and Children (ALSPAC)  

The Avon Longitudinal Study of Parents and Children (ALSPAC) is a 

prospective birth cohort study, which recruited 14,541 pregnant women living in the 

geographic area of Avon, UK, with expected delivery dates between April 1st, 1991 

and December 31st, 1992. Ethical approval for the study was obtained from Local 

Research Ethics Committees, and the ALSPAC Ethics and Law Committee. The 

authors assert that all procedures contributing to this work comply with the ethical 

standards of the relevant national and institutional committees on human 

experimentation and with the Helsinki Declaration of 1975, as revised in 2008. With 

additional recruitment happening later, the enrolled sample for whom at least one 

assessment was completed consists of 15,589 children, resulting from 15,454 

pregnancies. Data from these children and their parents have been collected on a 

regular basis since the child was born (Boyd et al., 2013; Fraser et al., 2013), and the 

ALSPAC study website provides a complete data dictionary and variable search tool 

for the cohort (http://www.bristol.ac.uk/alspac/researchers/our-data/). The current 

study focuses on assessments completed during research clinics at 8, 10, 13 and 15 

years. Informed consent for the use of data collected via questionnaires and clinics was 

obtained from participants following the recommendations of the ALSPAC Ethics and 

Law Committee at the time. 

Materials 

Development and Well-Being Assessment (DAWBA). The DAWBA 

provides a measure of DSM- and ICD-based diagnoses of all major psychiatric 

disorders for the ages 5-16, with established validity and reliability (Goodman, Ford, 

Richards, Gatward, & Meltzer, 2000). In ALSPAC, the DAWBA PTSD assessment 
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was completed by the child’s current carer (predominantly the biological mother), 

during clinic assessments at the ages 8, 10 and 13, and by the adolescents themselves 

at the age of 15. Participants were first given the screening question - “During your 

(child’s) lifetime, has anything exceptionally stressful happened to you (them) that 

would really upset almost anyone, such as being involved in a terrible accident, or 

being abused, or some other sort of disaster?”. If this was answered affirmatively, the 

carer/adolescent was asked to provide details on the age at which the event had taken 

place, and to indicate whether the event had caused significant distress at exposure (1= 

“yes”, 2 = “no”). Carers also rated associated past month PTSS in their 

child/adolescent at age 8, 10 or 13 years (13 items), and adolescents self-rated their 

PTSS at 15 years (15 items, due to two symptoms being added to the latest DAWBA 

version). As such, the presence of each symptom was indicated on a scale of 0 = “no”, 

1 = “a little”, or 2 = “a lot”. Responses were summed to create symptom scores of 0-

26 and 0-30 points respectively. For the current analyses, we utilised two variables to 

capture PTSD symptom experiences: (a) the total symptoms score; (b) a binary 

variable indicating the presence of PTSD symptoms, rated as 1 = “yes” if at least one 

PTSD symptom was present “a lot” over the past month1. We also derived a second 

set of scores to capture “core” PTSD symptoms that do not overlap with depression. 

For this, we re-calculated our total symptom scores and binary outcomes excluding the 

five DAWBA PTSD items (seven items at 15 years) describing symptoms commonly 

also found in depression, such as reduced interest in activities, and trouble sleeping or 

concentrating. We retained eight items more directly related to PTSD, indexing, for 

example, intrusive re-experiencing or avoidance. This was done to check whether the 

well-established emergence of sex differences in depressive symptoms throughout 

adolescence might be contributing to any sex differences in PTSS found. 

Age at Peak-Height Velocity. Age at peak-height velocity (APHV) denotes 

the point of the maximum growth spurt and has been proposed to be a more objective 

and non-invasive indicator of age of sexual maturation than the commonly used Tanner 

stages (Khairullah et al., 2013). In ALSPAC, APHV was derived by the members of 

 
1 Too few cases of probable PTSD were identified by the DAWBA to allow further analyses of those 

with clinical diagnoses. Since continuous scores were highly skewed, we split them to focus our 

analyses on comparing groups with and without symptoms. We also performed all analyses using a 

lower threshold, adding all those who reported “any” (rather than “any severe”) symptoms over the past 

month (i.e., symptom scored 1 versus 2). Patterns of results found were identical to those reported here, 

supporting the validity of the results presented. 
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Figure 1. DAWBA PTSD-assessment availability for the ALSPAC cohort at ages 8, 

10, 13 and 15 years, based on the N = 15.589 children for whom initial assessments 

were collected. 

the cohort team, using a superimposition by translation, and a rotation mixed effects 

growth curve approach, based on repeated height measurements throughout 

development (see Frysz, Howe, Tobias, & Paternoster, 2018, for details). Only height 

data collected by research professionals during clinic assessments were utilized. 

Furthermore, APHV was only derived if a participant had at least one measurement 

available for each of the age brackets of 5-9, 10-14 and 15-20 years. On average, eight 

height measures were available per participant. The APHV measure was used to 

investigate influences of pubertal timing as a moderator of sex differences in PTSS2. 

Additional variables. Information on the sex of the child was obtained from 

birth notifications. Demographic variables (household income, highest maternal 

educational qualification, child ethnicity, maternal relationship status and maternal 

smoking) were assessed during pregnancy or shortly after delivery via maternal report. 

 
2 In the ALSPAC cohort, APHV correlates r = .79, p < .001 with age of menarche, r = .60, p < .001 

with age of thelarche (females); and r = .56, p < .001 with age of pubarche for females, and r = .25, p < 

.001 for males. Ages at menarche, thelarche and pubarche were derived based on multiple questionnaire 

responses as previously described for the ALSPAC cohort (Lawn et al., 2017). 
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In order to examine the possibility of selective attrition, we used data from the Strength 

and Difficulties Questionnaire (SDQ) (Goodman, 1997) collected at 8 years (parent-

report), as a well-established index of child emotional and behavioural problems.  

Data Analysis 

Data were analysed using Stata v. 14 (Stata Corp., 2016). We compared 

participants included in our analyses (i.e. all of those who completed the DAWBA 

assessment at each time-point; see Figure 1 for the respective numbers) with those 

excluded due to missing data (i.e. all participants not completing the DAWBA) using 

Chi Square and t-tests as appropriate. Furthermore, we used logistic regressions to test 

for sex differences in exposure to traumatic events in the samples that had filled in the 

DAWBA. Analyses were conducted cross-sectionally for each age-group. Levels of 

PTSD symptoms in males vs. females were compared only in the sub-groups with 

confirmed trauma-exposure according to the DAWBA (see Table 2), using Mann-

Whitney-U tests, as scores were not normally distributed. Finally, we investigated sex 

differences in overall and core PTSS in participants exposed to trauma only at each 

age, using logistic regressions with only sex as a predictor. APHV was added as a 

moderator in a second step by including it as an individual predictor, as well as adding 

an interaction term between sex and APHV.  

Results 

Descriptive Statistics  

Figure 1 summarises the number of participants and observations available at 

each age. N = 9,966 participants completed at least one DAWBA assessment across 

all 4 time-points, 50.7% of whom were male (n = 5,051) and 49.3% female (n = 4,915). 

DAWBA PTSD assessments at every age (8, 10, 13 and 15 years) were available for 

a core group of n = 3,741 children and adolescents. For an additional n = 1,756, all 

three parent ratings were completed (ages 8, 10 and 13), leading to a full parent-report 

sample of n = 5,497. Further descriptive data can be found in Table 1. For the exposure 

analyses presented below, all children and adolescents with a DAWBA assessment 

available at the respective age were included, while PTSS-related analyses only 

focused on the sub-group with confirmed trauma exposure. 

Attrition. Attrition from the ALPSAC sample has been found to be 

systematically related to factors such as larger family size, financial difficulties, and 

the mother being single, a smoker and not having any educational qualifications 

(Howe, Tilling, Galobardes, & Lawlor, 2013). In addition, we found lower SDQ total  
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Table 1 

Sample Descriptive Data (N = 9,966), Based on Assessments During Pregnancy/ 

Shortly After Birth 

Demographic Variable % (N) 

Family income GBP per week   

          <100 7.5% (566) 

          100-399 67.4% (5,105) 

          >400 25.1% (1,904) 

Highest Maternal Educational Qualification  

          GCSE  15.5% (1,423) 

          O Level or A Level 60.4% (5,543) 

          Vocational Training 9.1% (840) 

          Higher Education 15.0% (1,377) 

Mother Primiparous 46.2% (4,200) 

Mother Ever Smoked 46.7% (4,340) 

Partner Living in Home at Time of Pregnancy 93.2% (8,712) 

Child Ethnicity  

          White  98.1% (8,957) 

          Black 0.6% (58) 

          Chinese or South East Asian 0.7% (65) 

          Other 0.6% (55) 

 

problem scores as rated by parents at the age of 8 in those who completed at least one 

more DAWBA assessment after the age of 8, as compared to those who did not 

complete any further assessments (Mretained = 6.30, Mdropout = 7.24, t(5828) = 3.09, p = 

.001). Similarly, those who had been exposed to a potentially traumatic event at 8 years 

were more likely to not have completed any subsequent DAWBA assessments than 

those not exposed (14.6 % of exposed children dropping out vs. 11.4 % of non-exposed 

children, Chi2 = 9.42, p = 0.002). However, no sex differences in the proportions of 

those trauma-exposed dropping out were found at any age (p = .21-.81). 

Trauma Exposure Rates 

Child trauma exposure rates by sex are presented in Table 2, based on parent 

report at 8, 10 and 13 years, and self-report at 15 years. Logistic regressions showed 

no differences in exposure rates between males and females at 8, 10 or 13 years (see  
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Table 2 

Trauma Exposure Rates, According to Age and Sex 

Age Sex Trauma 

Exposure 

 (%, [N]) 

Total 

sample 

(N) 

OR OR- 95% 

CI 

Chi 2 p 

    

    

8 years female 12.7% [506] 3976  1.02 .90-1.17 .12 .73 

 
male 12.5% [525] 4208     

    

    

10 years female 15.9% [610] 3838  1.00 .89-1.13 .00 .99 

 
male 15.9% [621]  3907      

    
    

13 years female 17.1% [598] 3506  1.09 .96-1.24 1.80 .18 

 
male 15.9% [561] 3535     

    
    

15 years female 13.8% [387] 2817  1.35 1.15-1.60 12.87 <.001 

 
male 10.5% [267]  2536     

 

Note. The 15 years-assessment was obtained via self-report, while all other reports 

are parent-based. OR= Odds ratio, CI= Confidence Interval. 

 

Table 2), but at 15 years, females were 35% more likely to report trauma exposure 

than males. The majority of events indexed were rated as “severely distressing” (parent 

report - 8 years: 69.2%, 10 years: 72.1%, 13 years: 70.1%; adolescent self-report at 15 

years: 78.6%). 

PTSS Scores  

For the subgroup of children and adolescents who had been exposed to trauma, 

current symptom scores at each time point are presented in Table 3. Average current 

symptom levels were low at all time-points but spanned a wide range. No sex 

differences in PTSS were found at 8 years, Z = -.47, N = 1031, p = .64, or 10 years, Z 

= -.10, N = 1231, p = .925. However, Mann-Whitney U tests revealed higher symptom 

levels in females than males at 13 years, Z = -2.91, N = 1159, p = .004, and at 15 years, 

Z = -3.98, N = 654, p < .001. When analyses were re-run excluding symptoms that 

show strong overlap with depression, the pattern of results remained the same, with 

females exhibiting higher core PTSD symptom scores at 13 years, Z = -4.14, N = 645, 

p < .001, and 15 years, Z = -4.12, N = 654, p < .001, but not at 8 years, Z = -1.36,   
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Table 3 

DAWBA Mean Symptom Scores and Current Presence of PTSD Symptoms by Age and 

Sex, Based on the Trauma Exposed Subgroup at Each Time Point 

Age Sex Symptom Scores Proportion with 

Symptoms %, [N] 

N Trauma 

Exposed 

   Mean SD Range   

 

8 

 

female 

 

2.96  

 

3.79 

 

0-22 

 

26.5% [134] 

 

506 

 male 2.75  3.21 0-22 24.4% [128] 525 

       

10 female 3.04 4.04 0-25 23.3% [142] 610 

 male 2.89 3.70 0-24 21.7% [135] 621 

       

13 female 3.26 4.05 0-23 28.2% [169] 598 

 male 2.56 3.46 0-20 20.3% [114] 561 

       

15 female 3.14 6.09 0-26 21.7% [84] 387 

 male 1.32 3.69 0-25 11.9% [32] 267 

 

Note. The 15 years-assessment was obtained via self-report, while all other reports are 

parent- based. 

 

N = 1031, p = .17, or 10 years, Z = -.1.44, N = 1231, p = .15.  

Presence/absence of PTSS 

Table 3 also presents the proportion of trauma-exposed participants who did 

and did not report PTSS, split by sex. For those classed as “PTSS present” (based on 

at least one symptom being experienced “a lot”), symptom scores were as follows: 8 

years: Mdn = 6 (interquartile range (IQR) = 5-10), 10 years: Mdn = 8 (IQR = 5-11); 

13 years: Mdn = 7 (IQR = 5-10); and 15 years: Mdn = 12 (IQR = 8-16). Binary logistic 

regressions were performed, using sex (0 = “male”, 1 = “female”) as a predictor for 

category membership of “PTSS present” (0 = “no”, 1 = “yes”). Results showed that 

sex was not associated with PTSS at 8 years (Chi2 = .60, p = .44; OR = 1.12, 95% CI 

= .84-1.48) or 10 years (Chi2 = .042, p = .55; OR = 1.09, 95% CI = .84-1.43). However, 

at age 13, parents of females were more likely to report their child suffered from PTSS 

(Chi2 = 9.84, p = .002; OR = 1.54, 95% CI = 1.17-2.02). Similarly, at 15-years self-
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report, females were more likely to indicate PTSS than males (Chi2 = 10.64, p = 0.001; 

OR = 2.04, 95% CI = 1.31-3.32). Furthermore, when we repeated analyses examining 

only core PTSS (i.e. removing items overlapping with depression), the pattern was 

almost identical: there were no sex differences at 8 years (Chi2 = 1.16, p = .28; OR = 

1.18, 95% CI = .87-1.61) or 10 years (Chi2 = .90, p = .34; OR = 1.15, 95% CI = .86-

1.52), but females were more likely to be symptomatic at 13 years (Chi2 = 8.53, p = 

.004; OR = 1.53, 95% CI = 1.14-2.04) and at 15 years (Chi2 = 10.33, p < .001; OR = 

2.01, 95% CI = 1.31-3.30). 

Moderation by Pubertal Status 

Measures of pubertal status, as indicated by APHV, were available for a subset 

of N = 5,707 participants in the overall study sample (2,685 males and 3,018 females). 

Mean APHV was M = 13.53, SD = .86 (range: 10.84 - 16.56) for males and M = 11.08, 

SD = .82 (range: 9.01 - 14.58) for females. Moderation analyses were performed for 

ages 13 and 15 only, as these were the only ages at which sex differences in PTSS 

were found. Binary logistic regressions found no evidence of an interaction between 

sex and APHV at 13 years (Binteraction = .05, SE = .21, p = .80) in predicting 

presence/absence of PTSS. However, there was evidence of an interaction between sex 

and APHV at 15 years (N = 588, Chi2 = 13.68, p = .003; Binteraction = .58, SE = .29, p = 

.046). Follow-up regression analyses revealed that APHV was negatively related to 

whether or not PTSS were present in males (B = -.44, SE = .24, 95% CI = -.91 to .03), 

indicating that having reached the point of maximum growth spurt later was associated 

with lesser symptoms. At the same time, associations were small and positive in 

females (B = .14, SE = .26, 95% CI = -.17 to .45). However, as confidence intervals 

for each effect crossed zero, they should be interpreted with caution.  

Discussion 

In a large, longitudinal birth cohort, we found reliable evidence that sex 

differences in PTSS emerge during adolescence. Specifically, males and females 

showed similar risk of PTSS development at 8- and 10-year assessments. However, 

from the age of 13 years, females more frequently presented with PTSS after trauma 

exposure, and showed higher average symptom levels. Sex differences were not 

accounted for by the overlap between PTSS and depressive symptoms. In addition, we 

found little evidence that pubertal status accounted for heightened vulnerability to 

PTSS in adolescent females versus males. 
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Similar to previous cross-sectional analyses (Trickey et al., 2012), we found 

that from 13 years onwards, trauma-exposed females were more likely to be 

symptomatic and exhibited higher average PTSS levels when compared to their male 

counterparts. By 15 years of age, females in the current study were approximately 

twice as likely to develop PTSS following trauma exposure than males, which is 

comparable to the level of sex differences reported in adult samples. Such effects did 

not appear to be secondary to the overlap between PTSS and depressive symptoms, 

with the emergence of sex differences during adolescence for the latter being well-

established (Wade et al., 2002). That we were able to study the same sample repeatedly 

from childhood through to adolescence, examining PTSS levels in the subgroups 

exposed to trauma at 8, 10, 13 and 15 years, and that we could rule out sex differences 

in selective attrition related to PTSS, are strengths that make the current findings 

particularly reliable.  

The source of sex differences in PTSS/PTSD, and particularly the reason for 

their emergence in adolescence, remain to be explained. We focused on comparing 

symptoms within the subgroups of the ALSPAC sample that reported exposure to 

trauma at each age, and we only found evidence of higher exposure rates in females at 

15 years. The fact that sex differences were apparent within our trauma exposed 

subgroup also suggests that differences in exposure rates are not an obvious 

explanatory factor. Still, we cannot rule out unmeasured underlying sex differences in 

quality or extent of exposure. As such, it has been proposed that females may be 

particularly vulnerable to developing PTSS following interpersonal trauma, may 

experience different types of trauma than males (e.g., higher rates of sexual abuse in 

females), or may be exposed to higher cumulative trauma over their lifetime (Breslau, 

Chilcoat, Kessler, Peterson, & Lucia, 1999; Walker, Carey, Mohr, Stein, & Seedat, 

2004), although in the adult field, such effects seem to offer limited explanation of sex 

differences. In the current study it was not possible to meaningfully categorise the type 

or severity of young people’s trauma experiences. Moreover, the fact that overall rates 

of reported exposure dropped between 13 years (parent report) and 15 years 

(adolescent report) was unexpected and underscores the need for more comprehensive 

measurement of traumatic events. We strongly recommend that future studies should 

include standardized trauma checklists to examine possible sex differences in exposure 

comprehensively.  
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We examined effects of pubertal onset, as assessed via APHV, as a key, sex-

related biological development, but found little evidence that it contributes to sex 

differences in PTSS at 13 years. At 15 years, a later pubertal onset appeared to be 

protective against PTSS development in males. The equivalent effect in females was 

extremely small and positive in direction. Overall, these findings do not offer a clear 

explanation for the increased risk for PTSS development in females from adolescence 

onwards. It is important to note that APHV may indicate an earlier stage of puberty 

for females versus males (Granados, Gebremariam, & Lee, 2015). In females, most 

growth and development of sex characteristics occurs in early puberty, before 

menarche, whereas in boys, substantial hormonal changes occur before physical signs 

are present. As such, APHV is likely to co-occur with Tanner stages 1-3 in girls and 

therefore to be more closely coupled with endocrine changes, while it coincides with 

Tanner stages 4-5 in boys. The complexity of assessing effects of puberty, as a 

multifaceted and gender-specific process, means that the current findings must be 

interpreted cautiously. Nonetheless, we found no evidence to support the possibility 

that the onset of puberty particularly increases vulnerability to PTSS development in 

females. Measurement of relevant hormones, such as oestrogen and orexin, could yield 

different conclusions (Grafe & Bhatnagar, 2018).  

Other factors may also explain sex differences in PTSS. Adolescent females 

may exhibit more problematic psychological responses to trauma than males. For 

example, adolescent girls may be particularly likely to cope with stress through 

rumination, which may prolong difficulties (Hampel & Petermann, 2005). 

Furthermore, females may possess different biological vulnerabilities in terms of HPA 

axis, neural circuits and epigenetic factors (Garza & Jovanovic, 2017; Olff et al., 2007; 

Ramikie & Ressler, 2018). Socio-demographic variables, such as differences in the 

emotional support given to adolescent females versus males, could also drive sex 

differences (Bernard-Bonnin, Hébert, Daignault, & Allard-Dansereau, 2008; Green et 

al., 1991). Nonetheless, at present, sex differences in PTSS remain largely 

unexplained. The current study highlights adolescence as a key period during which 

sex differences emerge, and a potentially useful focus for future study of contributing 

factors. 

The current study has several limitations. First, the ALSPAC sample is slightly 

more affluent than the UK population average, and dropout was higher amongst 

families experiencing more challenges. The latter includes children who had 
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previously been exposed to a traumatic event, indicating that findings may not 

generalise to higher risk groups. Second, the DAWBA was administered as a 

questionnaire, and without an accompanying checklist of traumatic events. This could 

have led to certain traumas meeting DSM criterion A not being reported, which would 

have resulted in no further exploration of PTSS in these individuals. Similarly, there 

is a risk that events were reported that would not typically be classified as traumatic. 

As such, previous research has found that a proportion of individuals report events that 

do not meet DSM 5 Criterion A in self-report PTSD measures (Norris & Riad, 1997). 

That said, quality checks conducted by the research team indicated that most of the 

incidents reported can be considered potentially traumatic according to DSM criterion 

A. Third, interviews relied on parent informants for the first three time points of 

assessment but on the adolescent’s own report for the final time point. Such changes 

in informant may explain why at 15 years (self-report) there appeared to be somewhat 

lower rates of both exposure to trauma and PTSS, as compared to 13 years measures. 

Of note, sex differences found in self-reported PTSS at 13 (carer report) and at 15 

years (self-report) were consistent and are therefore not attributable to changes in 

informant. Fourth, the APHV variable was only available for a subset of participants 

in ALSPAC, for whom a sufficient number of height measures had been collected 

throughout development. However, comprising over 3,000 children and adolescents, 

our sample was still large enough to yield reliable results.  

In sum, the current study used data from a large UK cohort to determine rates 

of trauma-exposure and PTSD symptom development, stratified by age and sex. We 

found that sex differences in PTSD appear to emerge between the ages of 10 and 13 

years. However, the onset of puberty was not found to be a likely explanatory factor 

for increased female vulnerability in adolescence. Further investigation of the potential 

drivers of the emergence sex differences in PTSS is warranted. Characterizing such 

patterns may help to better understand the developmental origin of the sex gap in PTSD 

prevalence, and to derive adequate preventive measures and interventions. 
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Chapter 2: Early parenting, later childhood and adolescence post-trauma 

adjustment, and the potential mediating role of child early language and 

emotion regulation skills 

 

Manuscript in preparation for submission 

 

Chapter 1 provided a descriptive analysis of the trauma data available for the 

ALSPAC sample. It also uniquely contributed to the literature by utilising the study 

design of repeated measures within the same cohort to establish that sex differences in 

PTSS levels likely arise between ages 10 and 13 years. Chapter 2 builds on these 

findings, using the ALSPAC DAWBA parent-report data on child PTSS at 8 years, 

and adolescent self-report on PTSS at 15 years, to investigate whether symptom levels 

at both time points may be predicted by early parenting variables.  

As outlined in the general introduction section, effects of early parenting on 

later child post-trauma outcomes have not yet been studied in depth, but the former 

has been linked to other mental health conditions, including depression, anxiety and 

externalising symptoms (see e.g., Belsky, Fearon, & Bell, 2007; Halligan et al., 2013; 

Olson, Bates, Sandy, & Lanthier, 2000). Furthermore, evidence for mechanisms that 

may mediate associations between early parenting and later PTSS is particularly 

limited, with theoretical rationales suggesting potential roles of language skills and 

emotion regulation (Betts et al., 2012; Lengua et al., 2005). To address these gaps in 

the literature, the current chapter investigates whether early parenting (between 0-3 

years), as a factor centrally influencing the formation of CYP’s stress resilience, 

predicts trauma exposed CYP’s PTSS levels at 8 and 15 years. It also examines 

potential mediation effects of early emotion regulation and language abilities 

measured at 38 months.  
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Abstract 

Despite evidence indicating that early parenting is a predictor of a range of later life 

mental health conditions in children and young people (CYP), such as depression, 

anxiety and externalising problems, it has not yet been studied specifically in relation 

to their post-trauma outcomes. There is also limited evidence on developmental 

mechanisms linking both constructs. Given that trauma exposure is commonplace in 

childhood and adolescence, such evidence is important for gaining an improved 

understanding of potential risk and resilience factors for PTSS development in CYP 

following trauma exposure. The current study investigated associations between early 

parental warmth/enjoyment, stimulation and parent-child conflict during the first 3 

years of life; and later post-traumatic stress symptoms (PTSS) in middle childhood (8 

years; parent-report) and adolescence (15 years; self-report) in the ALSPAC sample, 

a large UK longitudinal cohort. The role of two potential mediators, child language 

and emotion regulation skills at 38 months, was also investigated. Analyses of PTSS 

focused on those subsamples who reported potential trauma-exposure at each time 

point and had full information on all control variables (n = 640 at 8 years, n = 519 at 

15 years). Results showed limited evidence that early parenting may predict the 

presence or absence of any PTSS in children at ages 8 or 15 years. However, parental 

indices did not predict the presence or absence of severe PTSS, or continuous symptom 

levels. Evidence for potential mediator effects was also weak, with the sole pathway 

found leading from early parent-child conflict via poorer child emotion regulation to 

an increased chance of children exhibiting any PTSS by age 8 years. Overall, our 

findings did not indicate clear formative effects of early parenting on CYP’s post-

trauma responses in later life. However, further research, using more frequent and 

higher quality assessments of the involved factors, is required to investigate 

aetiological pathways in more depth. 

 

Keywords: PTSD, early parenting, children and young people, language, emotion 

regulation 
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Introduction 

Around 50-70% of children and young people (CYP) are exposed to at least 

one potentially traumatic event before reaching adulthood (Landolt, Schnyder, Maier, 

Schoenbucher, & Mohler-Kuo, 2013; McLaughlin et al., 2013). Such exposure puts 

them at risk of developing a range of mental health difficulties, one of which is post-

traumatic stress disorder (PTSD) (Alisic et al., 2014; Hiller et al., 2016). PTSD is a 

trauma-specific mental health outcome that is associated with long term maladaptive 

educational, work and mental/physical health outcomes (Landolt, Buehlmann, Maag, 

& Schiestl, 2009; Zatzick et al., 2008). Biopsychosocial models (e.g., Marsac, 

Kassam-Adams, Delahanty, Widaman, & Barakat, 2014) propose that pre-trauma 

factors may contribute to post-trauma outcomes by determining CYP’s general 

capacities to deal with stressful life events. However, prospective studies on this are 

limited (for reviews, see DiGangi et al., 2013; Trickey, Siddaway, Meiser-Stedman, 

Serpell, & Field, 2012), and further evidence is required on what relevant predictors 

of later child outcomes may be. 

CYP’s overall capacity to respond adaptively to life stresses, including trauma, 

has been proposed to arise from continuous interactions between their genotype, 

phenotype (i.e., child characteristics) and social environment (e.g., influences of the 

family, wider support networks, and cultural background) throughout their lifetime 

(Sameroff, 2000). Early parenting may play a special role in this dynamic, as it 

formatively shapes development at a time during which the child is highly sensitive to 

environmental influences (Hertzman & Boyce, 2010; Sameroff, 2010). Resultingly, 

early parenting styles have been proposed to calibrate child stress response systems 

(Feldman et al., 2009; Frodl & O'Keane, 2013; Martinez-Torteya et al., 2014), to 

influence the formation of CYP’s emotion and behaviour regulation, and to contribute 

to their socio-cognitive development (e.g., Landry, Smith, Miller-Loncar, & Swank, 

1997; Lugo-Gil & Tamis-LeMonda, 2008). All of these factors, in turn, may determine 

adaptive stress processing in later life (Salmon & Bryant, 2002). Accordingly, early 

maladaptive parenting has been linked to a range of mental health disorders, including 

internalising and externalising problems (e.g., Halligan et al., 2013; Olson, Bates, 

Sandy, & Lanthier, 2000; Rajyaguru, Moran, Cordero, & Pearson, 2019; Yan, Ansari, 

& Wang, 2019), as well as worse social functioning and poorer health behaviours 

(Repetti, Taylor, & Seeman, 2002). However, evidence on early parenting as a 

potential predictor of CYP’s outcomes after trauma exposure is lacking. Better 
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understanding such associations may aid with the identification of risk and resilience 

pathways for PTSD development in CYP.  

Early parenting may exert its influences on later CYP post-trauma adjustment 

via several pathways (Miller et al., 2018). One key early development that has been 

proposed to contribute to later PTSD risk is child emotion regulation, which reflects 

an individual’s efforts and abilities to alter or maintain the type and intensity of 

affective states and arousal they are experiencing (Gross, 2015).Generally, better early 

child regulatory abilities have been linked to fewer mental health problems and better 

educational outcomes and social skills in later childhood and adolescence (review: 

Robson, Allen, & Howard, 2020; see also Blair et al., 2015; Bub, Robinson, & Curtis, 

2016; Perry, Dollar, Calkins, Keane, & Shanahan, 2018; Woodward, Lu, Morris, & 

Healey, 2017). Regarding trauma, CYP’s regulatory capacities have been proposed to 

be important for coping with the potentially severe distress elicited by the event as well 

as for obtaining social support, which has previously been shown to predict CYP’s 

post-traumatic stress symptoms (PTSS) (Salmon & Bryant, 2002; Trickey et al., 2012). 

One prospective empirical study found that inhibitory control assessed 5-6 months 

before trauma exposure was marginally associated with PTSS at 3, but not 6 months 

post-trauma in CYP aged 9 to 13, controlling for their prior mental health status 

(Lengua, Long, Smith, & Meltzoff, 2005). However, the study was based on an 

incidental sample indirectly exposed to 9/11 via the media, requiring replication in 

CYP experiencing a variety of different trauma types. Predictive effects of regulatory 

abilities assessed earlier in life have also not yet been investigated. 

Early parenting may centrally shape the formation of child regulatory abilities 

through a long period of parent-child co-regulation in the first 2-3 years of life, during 

which infants initially fully rely on their parents to externally regulate their affect, 

before gradually starting to take part in their own regulation (Kopp, 1989; Loman & 

Gunnar, 2010). It has been proposed that parents play a central role in socialising 

children’s understanding and expression of emotion during this time. Furthermore, 

they model regulatory strategies and provide an environment in which children can 

practice them (Eisenberg et al., 2003; Kopp, 1989; Rothbart, 2011; Sameroff, 2010). 

Accordingly, early parental warmth, engagement and sensitivity have been cross-

sectionally linked with lower cortisol reactions and negative affect, as well as higher 

compliance in early childhood (e.g., Martinez-Torteya et al., 2014; Mesman, van 

Ijzendoorn, & Bakermans-Kranenburg, 2009). Associations between adaptive early 
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parenting and better regulatory abilities have also been found longitudinally (Bernier, 

Carlson, & Whipple, 2010; Eisenberg et al., 2003), though the literature shows mixed 

association. As such, a meta-analysis by Karreman, van Tuijl, van Aken, and Deković 

(2006) concluded that parental responsive behaviours may not affect pre-school 

children’s levels of compliance, emotion regulation, or inhibition, highlighting a need 

for further research. 

In contrast, parental control, hostility, use of harsh discipline, lack of sensitivity 

and parent-child conflict (i.e., putatively maladaptive parenting styles) have been 

found to be cross-sectionally associated with higher infant emotional reactivity and 

regulatory difficulties (Dougherty, Klein, Rose, & Laptook, 2011; Edhborg, Seimyr, 

Lundh, & Widström, 2000; Little & Carter, 2005). Furthermore, maladaptive parenting 

(including overcontrol, lax discipline) has been proposed to longitudinally predict 

lower regulatory growth across early childhood (Graziano, Keane, & Calkins, 2010) 

and poorer regulatory skills by the ages of 5 and 8 years old (Olson, Bates, Sandy, & 

Schilling, 2002; Spinrad, Stifter, Donelan-McCall, & Turner, 2004). Of note, there is 

also evidence for a potential mediating role of emotion regulation components between 

early parenting and CYP’s subsequent behavioural, social and academic outcomes 

(e.g., Perry et al., 2018; Sulik, Blair, Mills-Koonce, Berry, & Greenberg, 2015). 

However, child regulatory abilities have not yet been considered as part of a potential 

mediator pathway from early parenting to later post-trauma mental health outcomes. 

A second factor that may be relevant for shaping later child stress responses is 

early language ability. Language has been proposed to be a particularly important 

factor contributing to CYP’s post-trauma outcomes, as it may influence their capacity 

to encode and process the traumatic event verbally (Salmon & Bryant, 2002). 

Furthermore, language skills could affect CYP’s abilities to initiate and profit from 

parent-child trauma conversations, which are important means of updating trauma 

memories, reappraising the experience, correcting misperceptions and obtaining 

support (Fivush & Kuebli, 2018; Salmon & Bryant, 2002). Despite such suggestions 

and a range of evidence indicating that language difficulties are a risk factor for 

emotional and behavioural disorders in children (Forrest, Gibson, Halligan, & St Clair, 

2018; Petersen et al., 2013; Westrupp et al., 2020), pre-trauma language abilities have 

not been frequently studied in association with later child PTSD. However, a 

longitudinal cohort study found that child verbal abilities at age 5 prospectively 

predicted young adult PTSD at 21 years, an association that was moderated by child 
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sex, but not the type of trauma experienced, or early behaviour problems (Betts, 

Williams, Najman, Bor, & Alati, 2012). This study did not investigate early language 

skills as a potential mediator between early parenting and later child outcomes though, 

highlighting a potential avenue for further research. 

Different facets of early parenting may influence the formation of child 

language abilities in different ways. Firstly, parental warmth and enjoyment have been 

proposed to be associated with more involved and responsive parenting behaviours, 

which in turn may lead to more frequent child opportunities for learning and practicing 

language (Tamis-LeMonda & Bornstein, 2002). Furthermore, positive parenting (e.g., 

warmth, autonomy promotion) may also be able to buffer the effects of less adaptive 

child characteristics (e.g., difficult temperament, poor working memory) on language 

development (Carpenter & Drabick, 2011; Spinelli, Fasolo, Shah, Genovese, & Aureli, 

2018). Secondly, a range of studies has focused on the potential negative effects that 

child language deficits can have on parent-child relationships (e.g., Carson, Carson, 

Klee, & Jackman-Brown, 2007; Irwin, Carter, & Briggs-Gowan, 2002). However, 

there is also evidence suggesting that maladaptive parenting may lead to worse child 

language outcomes (Pungello, Iruka, Dotterer, Mills-Koonce, & Reznick, 2009). Of 

interest, a four-wave Australian longitudinal cohort study indicated that language 

impairments may mediate the association between hostile parenting and later 

emotional symptoms, although this association was only found in males (Yew & 

O'Kearney, 2015). Such findings support current mediator investigations. Finally, 

child language development may be affected by early parental stimulation and 

activities to promote learning (Lugo-Gil & Tamis-LeMonda, 2008), with high 

stimulation having been found to predict better child cognitive abilities in general 

(Landry, Smith, & Swank, 2006). In accordance, in a large UK longitudinal cohort 

study, stimulation available to a child at 15 months was shown to predict 36% of 

variance in their expressive vocabulary, 22% in their receptive language and 27% in 

their word combination abilities at 24 months, controlling for previous ability levels 

(Law, Clegg, Rush, Roulstone, & Peters, 2019). Together, all the associations outlined 

here highlight the important role early parenting may take in shaping children’s 

language development.  

Overall, evidence appears to support an investigation of both child regulatory 

and language abilities as potential mediators between early parenting and later post-

trauma outcomes. Of importance, parenting is a multidimensional construct, and 
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different parenting dimensions may influence later outcomes via different pathways 

(Culpin et al., 2019; Zheng, Pasalich, Oberth, McMahon, & Pinderhughes, 2017). A 

recent conceptual model proposes that early deprivation experiences, reflecting lack 

of stimulation, may influence later mental health outcomes via a pathway through 

poorer language development. Early threat experiences, which could extend to 

maladaptive parenting, on the other hand, have been suggested to exert their effects by 

disrupting socio-emotional processing (McLaughlin & Lambert, 2017; Miller et al., 

2018). Identifying such pathways may be important for the design of specific targeted 

interventions with higher impact than one-size-fits-all approaches (Culpin et al., 2019).  

The current study examined whether early parental warmth/enjoyment, 

stimulation and parent-child conflict, all assessed during the first three years of life, 

predicted CYP’s PTSD symptoms after trauma exposure in middle childhood (8 years) 

and adolescence (15 years), using a large, UK-based cohort study. We also 

investigated the role of the potential mediators of child emotion regulation and 

language abilities at 38 months. Based on the literature outlined above, we 

hypothesised that: (i) early parental warmth would be negatively associated with later 

PTSS outcomes, partially mediated by better early regulatory abilities; (ii) early 

parental stimulation (e.g., during joint activities) would be negatively associated with 

later PTSS, partially mediated by better early language abilities; and (iii) early parent-

child conflict would be positively associated with later PTSS, partially mediated by 

both poorer language and regulatory abilities. We tested these pathways in a single 

model, which allowed us to evaluate the specificity of the hypothesised associations. 

Furthermore, as emotion regulation and language abilities have been proposed to be 

bi-directionally linked (Carpenter & Drabick, 2011; Cole, Armstrong, & Pemberton, 

2010; Salmon, O'Kearney, Reese, & Fortune, 2016), their potential covariation was 

also accounted for. 

Methods 

The Avon Longitudinal Study of Parents and Children (ALSPAC) 

For the Avon Longitudinal Study of Parents and Children (ALSPAC), 14,541 

pregnant women living in the geographic area of Avon, UK, with expected delivery 

dates between April 1st, 1991 and December 31st, 1992 were recruited, with additional 

recruitment happening at later time points. The final sample, for which at least one 

assessment was completed, contains 15,589 children, resulting from 15,454 

pregnancies. Data have been collected at regular intervals since the child’s birth (see 
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Boyd et al. 2013; Fraser et al., 2013 for overviews of the child and parent cohorts 

respectively). Ethical approval for the study was obtained from Local Research Ethics 

Committees, and the ALSPAC Ethics and Law Committee. The ALSPAC study 

website (http://www.bristol.ac.uk/alspac/researchers/our-data/) provides a complete 

data dictionary and variable search tool.  

Current analyses focus on the subsamples who reported trauma exposure 

during research clinics at ages 8 (n = 1031; 12.6% out of N = 8184 children for whom 

parents completed the assessment) and 15 years (n = 654; 12.2% out of N = 5353 

participating adolescents; for details, see below). Only cases with complete data on 

control variables assessed around birth (listed in materials section) were included. For 

the 8 years assessments, we also removed cases where the focal trauma occurred before 

4 years of age (n = 251), in order to temporally separate the mediator and outcome 

variables and increase robustness of associations (Kline, 2016). For 15 years, 

information about at what age the trauma had occurred was not available. This led to 

final sample sizes of n = 640 at 8 years and n = 519 at 15 years. No significant 

differences in PTSS levels between the groups with missing data on the control 

variables and with complete data were found at 8 years (p = .360). At 15 years, the 

excluded group with missing data on control variables had significantly higher PTSS 

scores (M = 3.36, SD = .56 vs. M = 2.17, SD = .22, t(651) = 2.31, p = .021). 

Of note, general attrition in the ALSPAC sample has been found to be linked 

to larger family size and family financial difficulties, as well as maternal variables of 

being single, a smoker and not having educational qualifications (Howe, Tilling, 

Galobardes, & Lawlor, 2013). Furthermore, previous analyses showed that those with 

higher problem scores on the Strengths and Difficulties Questionnaire (SDQ) and 

those having been exposed to trauma at age 8 were more likely to have dropped out by 

subsequent assessments (Haag et al., 2019). This highlights a potential loss of those 

most at risk for poor outcomes over time. 

Materials 

Early Parenting. Early parenting scores used for the current analyses were 

derived via confirmatory factor analysis (CFA) in a previous paper (see Culpin et al., 

2019, for detailed procedures). For this, items from a range of questionnaires assessing 

early parenting across the first three years of life were first theoretically assigned to 

three scales. The following final factors were then derived via CFA: Factor 1, parental 

warmth/enjoyment, summarizes 14 items on parental enjoyment of their child and how 
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frequently they played and/or cuddled with them, with a higher score representing less 

warmth/enjoyment. The internal consistency of this factor lay at α = 0.82, and scores 

were normally distributed (see Culpin et al., 2019, for full details). Factor 2, conflictual 

relationships, was estimated from 16 items capturing parent-child conflict, as well as 

parental irritation and use of harsh discipline with the child, with higher scores 

signifying more conflict. Internal consistency for this factor lay at α = 0.75, with sum 

scores showing a significant right skew. Factor 3, stimulation and teaching, was 

derived from 20 items measuring how often parents engaged in teaching and 

stimulatory activities with their children, with a higher score representing lower 

engagement. Internal consistency was found to lie at α = 0.75, with no skew reported.  

Child Early Regulatory Ability. At child age 38 month, parents completed 

the Emotionality, Activity, Sociability and Shyness Temperament Survey (EAS) (Buss 

& Plomin, 1984). The current analyses use the emotionality subscale only, which 

consists of five items assessing behaviours that reflect child regulatory abilities. This 

includes for instance the infant’s tendency to show distress and cry easily, as well as 

the intensity of their emotional reactions when upset. Each item was rated by the parent 

on a scale from 1 = “not at all like the child”, to 5 = “exactly like the child”, and total 

scores were calculated, with higher scores indicating worse self-regulation. A review 

of 27 papers found that the EAS scale overall possesses good predictive and concurrent 

validity and internal consistency, though some studies highlighted potential 

inconsistencies in the factor structure (Walker, Ammaturo, & Wright, 2017). In the 

ALSPAC cohort, the EAS has shown good stability over time (between ages 3, 5 and 

6 years), and in a factor analysis, 19-20 of the 20 items loaded onto the scales they 

were predicted to load on (Bould, Joinson, Sterne, & Araya, 2013). 

Child Early Language Scores. A modified version of the McArthur 

Communicative Development Inventories (CDIs) (Fenson et al., 1993) was used to 

assess child early language comprehension and production at 38 months. Parents were 

presented with a list of 123 words and asked to rate whether at the current time, their 

child a) said and b) understood them. Overall, this assessment provides scores for 

expressive and receptive vocabularies, as well as for child abilities to use plurals, past 

tense and word combinations. A total score can be calculated, which was used for the 

current analyses, with higher scores indicating better language skills. Feldman and 

colleagues (2000) reported that the CDI possesses high internal validity and good 
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cross-validity with other measures and may have clinical utility due to the provided 

normative values. 

Development and Well-Being Assessment (DAWBA). The DAWBA is a 

reliable and valid scale (Goodman, Ford, Richards, Gatward, & Meltzer, 2000) that 

provides measures of all major DSM and ICD diagnoses in CYP aged 5 to 16. To 

assess trauma exposure, participants were first given a screening question asking 

whether anything exceptionally stressful had ever happened to them (adolescents)/the 

study child (parents). If answered affirmatively, they were asked at what age this event 

had occurred, whether it had caused significant distress (0 = “no”, 1= “yes”), as well 

as if any PTSS related to the event were currently present. To assess the latter, carers 

rated the presence of 13 symptoms at child age eight, and adolescents rated the 

presence of 15 symptoms at age fifteen (two symptoms were added between DAWBA 

versions), using a scale of 0 = “no”, 1 = “a little”, or 2 = “a lot” for each item. Three 

measures of PTSS were derived from these assessments for the purpose of the current 

study: firstly, we used binary scores to differentiate individuals reporting either (i) at 

least one PTSS scored 1 or higher versus (ii) no PTSS. Secondly, to retain information 

about PTSS severity despite strong zero inflation, continuous scores were further 

analysed for the subgroup showing at least one symptom. And thirdly, with the number 

of cases meeting full PTSD diagnostic criteria being too low to investigate them 

specifically, we re-ran our models comparing those with at least one severe symptom 

being present, “a lot” (i.e., a score of 2), to those without any severe symptoms. This 

allowed introducing an additional degree of robustness, by identifying those with more 

persistent symptoms in relation to trauma. 

Control variables. Factors found to be associated with the development of 

child language and regulatory abilities and/or post-trauma outcomes in previous 

studies were added as control variables to the current models. This included child sex 

(0 = “male”, 1 = “female”), as well as maternal highest educational qualification at 

pregnancy (ranging from 1 = “minimal/none” to 5 = “University degree”), antenatal 

depression score at 32 weeks, assessed via the Crown-Crisp Experiential Index (CCEI) 

(Sriram, Radhika, Michael, & Chandrashekar, 1987) and age in years at birth. 

Statistical Analysis 

In a first step, basic descriptive and bivariate/point biserial Pearson’s 

correlation analyses were run for both the 8- and 15-years samples (see Tables 1 and 

2 respectively). As some variables were non-normally distributed, we re-ran the 
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Figure 1. Conceptual model underlying the current analyses. Note that for child PTSS, 

both continuous and binary outcomes (presence vs. absence of PTSS) were calculated 

using the MPlus ‘DataTwopart’ command. 

 

correlation analyses using Spearman’s rho. No differences were found in the patterns 

of results (not reported on further). Then, MPlus Version 8 (Muthén & Muthén, 1998-

2017) was used to conduct a series of path analyses, aimed at predicting PTSS-related 

outcomes at 8 and 15 years from early parenting during the first 3 years of life (warmth, 

stimulation and parent-child conflict). Child language and emotion regulation abilities 

at 38 months were included as potential mediators (for an outline of the full model, see 

Figure 1). All parenting and mediator variables were entered into each model 

simultaneously, to allow for mutually adjusted estimates. Furthermore, all potential 

pathways between variables were set to vary freely, leading to a fully saturated model. 

Of note, as described in more detail in the “Sample” section above, analyses for each 

age-group were limited to those with confirmed trauma exposure on the DAWBA and 

full information on all early control variables only. No data were imputed. 

As described above, three PTSS-related outcomes were investigated for each 

sub-sample at ages 8 and 15 years. First, since data were highly zero-inflated, 

reflecting a substantial proportion of CYP not developing any PTSS after trauma 

exposure, the MPlus “DataTwopart” command was applied in our main outcome 

model, as recommended by Muthén, Muthén and Asparouhov (2017). This command 

splits the continuous PTSD sum score into two outcome variables, for each of which 

the full predictive model is run in parallel: a) a binary variable, capturing whether or 

not the trauma-exposed CYP experienced at least one PTSS of any severity (thus 
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predicting the presence vs. absence of any PTSS) and b) a continuous, log-transformed 

variable, containing symptom levels for only those cases who showed at least one 

symptom of any severity (PTSS >= 1). This second variable allows investigating 

predictors of symptom severity in those with confirmed PTSS only, capturing effects 

which may have otherwise been difficult to study due to high zero-inflation. Therefore, 

this method minimizes information loss. To test the robustness of the model (Kline, 

2016) and to investigate whether any associations found could be generalised to those 

suffering from more severe distress, binary predictions (originally defined in the main 

model as presence vs. absence of any PTSS, regardless of severity) were re-run in a 

second model, comparing cases exhibiting at least one severe symptom, rated as 

present 2 = “a lot”, to those not showing any severe symptoms. 

For both models, bootstrapping with 1000 re-samples was used to estimate 

bias-corrected indirect mediation effects and associated 95% confidence intervals 

(Cheung & Lau, 2007; Preacher & Hayes, 2008). For the “DataTwopart” model, a full 

information maximum likelihood (FIML) approach was used to deal with missing 

data, which has been proposed to provide unbiased estimates under missing-at-random 

conditions and to yield more reliable results than listwise deletion (Enders & Bandalos, 

2001). For the “severe symptoms” model, a weighted least square mean and variance 

adjusted (WLSMV) estimator was applied. 

Results 

Sample descriptive information 

As described above, due to missing data on control variables assessed around 

birth, the final size of the trauma-exposed sample at 8-years underlying the current 

analyses was N = 640. Of this group, n = 436 (73%) showed at least one PTSS of any 

severity, and n = 160 (24.8%) showed at least one severe symptom (present “a lot”). 

Mean PTSS scores of those symptomatic were M = 4.01, SD = 3.41 (range: 1-22). At 

age 15, n = 519 adolescents were assessed, of whom n = 117 (22.6%) showed a PTSS 

of any severity and n = 85 (16.4%) at least one severe symptom. Mean PTSS scores of 

those who were symptomatic were M = 9.37, SD = 6.21 (range: 0-26). For information 

on mean scores and/or frequency distributions of the mediator and control variables, 

see Table 1 (8-years sample) and Table 2 (15-years sample). Parenting factors did not 

provide any meaningful descriptive information due to being standardised in CFA. Of 

note, the majority of mothers had completed O or A levels for both the 8-years sample 

(n = 401; 62.7%) and the 15-years sample (n = 364; 70.1%). 
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Table 1 

Bivariate and Point Biserial Pearson’s R Correlations of Main Study Variables for the 8-Years Sample 

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. M (SD); or  

% (N) 

 

1. PTSS Present (=1) vs. Absent 

 

1.00 
          73% (436) 

2. Continuous PTSS Score .52 ** 1.00          9.37 (4.47) 

3. Parent-Child Conflict (0-3 yrs) .04 .08 1.00         .03 (.28)+ 

4. Parental Stimulation (0-3 yrs) -.07 -.04 .25** 1.00        -.01 (.15)+ 

5. Parental Warmth (0-3 yrs) .05 .10* .70** .49** 1.00       .01 (.28)+ 

6. Child ER (38 mo.) .11 .14* .40** .04 .23** 1.00      12.36 (4.38) 

7. Log Child Language (38 mo.) .11* .01 -.07 -.24** -.11* -.04 1.00     299.57 (33.49) 

8. Child Sex (1 = female) n.a. .04 -.07 -.10* -.03 .13* .14** 1.00    50.1% (321) 

9. Maternal Peri-natal Depression .08* .13* .23** .08* .21** .22** .02 .02 1.00   5.18 (2.18)  

10. Maternal Education (Birth) .05 .01 .05 -.13** .03 .07 .03 -.005 -.07 1.00  ++  

11. Maternal Age (Birth) .02 -.03 -.02 .07 .10* .01 -.03 .07 -.03 .21** 1.00  27.60 (4.64) 

 

Notes. For PTSS present vs. absent and child sex, point biserial correlations are presented, otherwise bivariate correlation coefficients. Associations 

for continuous PTSS scores are inclusive of zero-values- for path models, they were only calculated for those showing at least one PTSS. Parental 

stimulation and warmth were reverse coded (higher values - worse outcomes). Language scores were log-transformed to account for skew. ER: 

emotion regulation as indexed by parental ratings of child emotionality. *p <.05; **p <.001, + standardized during CFA, ++ nominal variable, see text. 
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Table 2 

Bivariate and Point Biserial Pearson’s R Correlations of Main Study Variables for the 15-Years Sample 

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. M (SD); or  

% (N) 

 

1. PTSS Present (=1) vs. Absent 

 

1.00 
          22.6% (117) 

2. Continuous PTSS Score .79** 1.00          9.37 (4.47) 

3. Parent-Child Conflict (0-3 yrs) .11* .06 1.00         .03 (.27)+ 

4. Parental Stimulation (0-3 yrs) .04 .02 .20** 1.00        -.02 (.15)+ 

5. Parental Warmth (0-3 yrs) .06 .002 .68** .49** 1.00       .01 (.26)+ 

6. Child ER (38 mo.) .04 .03 .32** .08 .23** 1.00      12.83 (4.47) 

7. Log Child Language (38 mo.) -.03 -.03 -.11* -.19** -.11* .009 1.00     298.98 (31.58) 

8. Child Sex (0 = male) n.a. .17** -.09* -.04 -.01 .08 .16** 1.00    59.3% (308) 

9. Maternal Peri-natal Depr. .12* .10* .31* .004 .23** .14* -.11* .007 1.00   5.27 (3.12) 

10. Maternal Education (Birth) .09* .03 .02 .004 .07 .003 .07 .009 -.06 1.00  ++ 

11. Maternal Age (Birth) .003 -.03 -.13 .05 .003 -.03 .02 .05 -.08 .30** 1.00 29.23 (4.72) 

Notes. For PTSS present vs. absent and child sex, point biserial correlations are presented, otherwise bivariate correlation coefficients. Associations 

for continuous PTSS scores are inclusive of zero-values- for path models, they were only calculated for those showing at least one PTSS. Parental 

stimulation and warmth were reverse coded (higher values - worse outcomes). Language scores were log-transformed to account for skew. ER: 

emotion regulation as indexed by parental ratings of child emotionality. *p <.05; **p <.001, + standardized during CFA, ++ nominal variable, see text. 
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Correlational analyses  

Key correlations for the samples at both 8 and 15 years are provided in Tables 

1 and 2 respectively. Small to medium-sized positive associations were found between 

the three early parenting constructs in both age groups. For the 8 years sample, 

language abilities showed small negative associations with parental warmth and 

stimulation (both reverse coded), while at 15 years, an additional small negative 

association with parent-child conflict was found. Higher child early emotionality, 

reflecting poorer emotion regulation abilities, was positively linked at a small effect 

size with parent-child conflict, and at a medium size with parental stimulation (reverse 

coded) for the 8 years sub-sample. For the 15 years sub-sample, there was only a 

medium-sized positive association between emotionality and parent-child conflict. 

Finally, of all included predictor and moderator variables, only language scores 

showed a small positive association with the presence vs. absence of any PTSS at 8 

years, while parental warmth and stimulation (reverse coded) showed small positive 

associations with continuous PTSS scores. At 15 years, only parent-child conflict was 

significantly linked to the presence vs. absence of any PTSS; no associations at all 

were found for continuous scores. 

8-year model 

For the main ”DataTwopart” model at 8 years (see Table 3), it was found that 

the mediator of child language ability at 38 months was positively predicted by higher 

early parental stimulation at a medium effect size and child sex (1= “female”) at a 

small effect size, explaining 7.7 % of its variance (p <.001). Higher child emotionality 

(reflecting poorer regulation), on the other hand, was predicted by increased parent-

child conflict at a medium effect size and higher maternal depression and child sex at 

small effect sizes. Furthermore, early parental warmth was associated with lower 

emotionality, with the overall model explaining 22.4% of its variance (p <.001). Two 

PTSS outcomes were predicted in parallel in this model: i) the presence (1) vs. absence 

(0) of at least one PTSS of any severity, and ii) the continuous PTSS scores of those 

exhibiting at least one symptom (subsample chosen to account for zero inflation; see 

above). For i), higher parental warmth was associated with a lower probability of the 

presence of any PTSS, while higher parental stimulation and child emotionality were 

associated with a lower probability, all at small effect sizes. The overall model 

explained 6.7% of variance in PTSS presence versus absence (p = .030). For ii), higher 

continuous PTSS levels were only predicted by higher maternal perinatal depression 
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Table 3 

Prediction of the Presence versus Absence of Any Child PTSS at 8 Years, as well as 

the Two Mediators at 38 Months From the “DataTwopart” Model 
 

 

Notes. CI= confidence interval. Model findings are presented excluding continuous 

scores, as they were not significantly predicted by any key factors. Parental warmth 

and stimulation are reverse coded. Emotion regulation is indexed by parental ratings 

of child emotionality, with higher emotionality reflecting poorer regulation. 

Variables B SE  β p (β) 95% CI 

 PTSS present vs. absent (8 years) 

Emotion Regulation (38 months) .33 .17 .14 .036 .01; .28 

Language (38 months) -.56 .51 -.07 .255 -.18; .05 

Parent-Child Conflict (0-3 years) -.52 .32 -.15 .093 -.31; .02 

Parental Warmth (0-3 years) .66 .34 .19 .044 .01; .37 

Parental Stimulation (0-3 years) -1.19 .46 -.17 .008 -.30; -.05 

Maternal Education (pregnancy) .04 .05 .04 .455 -.07; .16 

Maternal Age (gestation) -.09 .14 -.04 .522 -.16; .08 

Maternal Perinatal Depression  .03 .02 .10 .087 -.02; .20 

Child Sex (0 = male) .06 
 

.12 .22 .276 -.01; .18 

 Child Early Language Abilities (38 Months) 

Parent-Child Conflict (0-3 years) -.01 .02 -.02 .786 -.13; .09 

Parental Warmth (0-3 years) .01 .03 .02 .783 -.11; .13 

Parental Stimulation (0-3 years) -.20 .04 -.24 <.001 -.33; -.15 

Maternal Education (pregnancy) .00 <.01 .01 .908 -.07; .08 

Maternal Age (gestation) -.01 .01 -.03 .446 -.12; .05 

Maternal Perinatal Depression  .00 <.01 .02 .640 -.08; .11 

Child Sex (0= male) .03 .01 
 

.12 .002 .05; .21 

 Child Early Regulation (38 months) 

Parent-Child Conflict (0-3 years) .75 .01 .49 <.001 .39; .60 

Parental Warmth (0-3 years) -.22 .01 -.15 .029 -.28; -.02 

Parental Stimulation (0-3 years) -.06 .11 -.02 .569 -.10; .05 

Maternal Education (pregnancy) .02 .01 .05 .169 -.03; .12 

Maternal Age (gestation) .03 .04 .03 .426 -.05; .10 

Maternal Perinatal Depression .02 .05 .15 <.001 .07; .22 

Child Sex (0 = male) .13 .03 .14 <.001 
 

.07; 22 
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(β = .14, p = .002; 95% CI = .05; .23), explaining 4.4% of their variance (p = .052; not 

included in Table 3). All other parental, mediator and control variables showed non-

significant associations (p =.17 - .88).  

In terms of mediation, there was a small positive indirect effect from early 

conflictual relationships onto the presences versus absence of any PTSS (β = .07, 95% 

CI = .003; .14), which was relayed by increased emotionality (β = .07; 95% CI= .002; 

.14) but not by language skills (β = .004; 95% CI = -.01; .01). No indirect pathways 

were found from parental warmth or stimulation (β = -.02; .01). Similarly, none of the 

parenting styles showed indirect effects on continuous PTSS levels in those exhibiting 

at least one symptom (β = -.01; .03). 

In the follow-up model predicting the presence versus absence of any severe 

symptoms, none of the effects of early parenting and the mediators on child PTSS 

found in the initial “DataTwopart” model were retained. Only higher maternal 

perinatal depression predicted a higher probability of the presence of severe child 

PTSS, with a small effect size (β = .12; p = .016, 95% CI = .03; .21). All other 

predictors show non-significant associations (p = .18-.93). The overall model 

explained 5.2% of symptom variance (p = .047). All indirect effects were non-

significant (β = -.01 to .03), with confidence intervals including zero. 

15-years model 

For the main “DataTwopart” model at 15 years (see Table 4), as for the 8-years 

subsample, it was found that higher child language ability at 38 months was positively 

predicted by higher early stimulation and child sex at small effect sizes. However, 

higher maternal perinatal depression served as an additional predictor of worse 

outcomes. The overall model explained 8.2% of variance in language skills (p = .001). 

Child higher emotionality, indicating poorer emotion regulation, was only positively 

predicted by parent-child conflict at a medium effect size and by child sex at a small 

effect size, explaining 11.2 % of its variance (p <.001). Furthermore, the model 

predicted the same two PTSS outcomes as above in parallel: i) the presence vs. absence 

of a PTSS of any severity, and ii) continuous PTSS scores of those exhibiting at least 

one symptom. For i), it was found that higher parent-child conflict, better maternal 

education, and child sex all were associated at small effect sizes with a higher 

probability of the presence of any PTSS. The model explained 11.2% of the overall 

variance (p = .006). For ii), higher PTSS levels were only predicted by child sex  
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Table 4 

Prediction of the Presence versus Absence of Any Child PTSS at 15 Years, as well as 

the Two Mediators at 38 Months From the “DataTwopart” Model 

 

 

Notes. CI= confidence interval. Model findings are presented excluding continuous 

scores, as they were not significantly predicted by any key factors. Parental warmth 

and stimulation are reverse coded. Emotion regulation is indexed by parental ratings 

of child emotionality, with higher emotionality reflecting poorer regulation. 

Variables B SE β p(β) 95% CI 
 

 PTSS present vs. absent (15 years) 

Emotion Regulation (38 months) -.09 .18 -.04 .607 -.17; .10 

Language (38 months) -.46 .55 -.05 .395 -.17; .07 

Parent-Child Conflict (0-3 years) .74 .37 .18 .033 .03; .36 

Parental Warmth (0-3 yrs.) -.44 .41 -.11 .274 -.30; .08 

Parental Stimulation (0-3 yrs.) .70 .54 .10 .180 -.05; .23 

Maternal Education (pregnancy) .17 .06 .17 .006 .05; .29 

Maternal Age (gestation) -.07 .16 -.03 .649 -.02; .11 

Maternal Perinatal Depression  .04 .02 .13 .043 -.01; .25 

Child Sex 
 

.49 .14 .22 <.001 .11; 35 

 Child Early Language Abilities (38 months) 

Parent Child Conflict (0-3 years) -.03 .03 -.07 .273 -.19; .05 

Parental Warmth (0-3 years) .03 .03 .06 .425 -.08; .19 

Parental Stimulation (0-3 years) -.17 .05 -.20 .001 -.36; -.09 

Maternal Education (pregnancy) .01 .01 .07 .171 -.03; .16 

Maternal Age (gestation) <.01 .01 -.01 .821 -.11; .08 

Maternal Perinatal Depression <.01 <.01 -.10 .029 -.19; -.01 

Child Sex 
 

.04 .01 .15 <.001 .07; .24 

 Child Early Regulation (38 months) 

Parent Child Conflict (0-3 years) .50 .11 .31 <.001 .19; .45 

Parental Warmth (0-3 years) -.01 .11 -.01 .908 -.15; .12 

Parental Stimulation (0-3 years) .07 .15 .02 .642 -.08; .13 

Maternal Education (pregnancy) -.01 .02 -.01 .803 -.10;.08 

Maternal Age (gestation) .01 .04 .01 .828 -.09; .10 

Maternal Perinatal Depression .01 .01 .04 .371 -.05; .14 

Child Sex 
 

.09 .04 .11 .016 .02; .20 
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 (β = .20; p = .020; 95% CI = .04; .38), explaining 12.4% of their variance (p = .057). 

All other variables showed non-significant associations (p = .16-.44; not included in 

Table 4). Regarding mediation, there were no significant indirect effects of early 

parenting via either proposed mediator on the presence vs. absence of any PTSS (β = 

-.007 to .01) or continuous PTSS outcomes in those exhibiting at least one symptom 

(β = -.007 to .05).  

When we ran a second model predicting the presence vs. absence of any severe 

symptoms as a stricter criterion for capturing possible PTSD, only higher parent-child 

conflict (β = .23; p = .016, 95% CI = .05-.41) and child sex (β = .23; p = .001, 95% CI 

= .10-.36) were related to a higher probability of an adolescent showing severe PTSS. 

The overall model explained 10.2% of variance (p = .018). All other variables showed 

non-significant associations (p = .14-.56). No indirect mediation effects were 

identified (β = -.001- .02).  

Discussion 

The current study prospectively investigated the influences of early parenting 

over the first three years of life on CYP’s PTSS outcomes by the ages 8 and 15 years 

in a large UK longitudinal cohort. We also examined whether any associations found 

would be mediated by child early language and emotion regulation abilities assessed 

at 38 months. Overall, there was limited evidence suggesting that early parenting may 

predict CYP’s risk of developing PTSS. Specifically, we found that early parental 

warmth was associated with a lower likelihood, and early stimulation with a higher 

likelihood, of the presence (versus absence) of parent-reported PTSS at 8 years. 

Furthermore, early parent-child conflict was indirectly linked with the latter, via a 

pathway through poorer child emotion regulation at 38 months. For the 15 years self-

report assessments, only early parent-child conflict was associated with greater 

likelihood of the presence of PTSS. Severity of symptoms in those who were 

symptomatic was not found to be predicted by the early variables at either age. There 

were also no additional mediator effects of early regulatory or language skills. 

Generally, our findings indicate that early parenting may influence CYP’s risk 

of developing PTSS after trauma exposure in later life to some extent, but that it may 

not be a central determinant. Early parenting is a relatively distant factor, and there are 

many possible intervening pathways that could influence CYP’s PTSS outcomes, 

including not only the two mediators proposed here, but a myriad of other pre-trauma 

variables (for a review, see DiGangi et al., 2013). It has to be noted that associations 
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in the current study differed for the 8 and 15-years assessments, with only parent-child 

conflict emerging as a consistent predictor across both time-points. Furthermore, the 

above-described effects only arose when all three parenting constructs were considered 

in combination, and counter to expectations, higher parental stimulation was linked 

with an increased risk of children exhibiting any PTSS at 8 years. This shows caution 

may be warranted when interpreting the current findings. Nonetheless, the small- to 

medium-sized associations found in this study are in accordance with previous 

research linking early parenting to a range of other mental health disorders (e.g., 

Buchanan & Ten Brinke, 1998; Sulik et al., 2015). Moreover, parenting is a complex, 

multi-faceted construct (Culpin et al., 2019) and previous studies have highlighted that 

the effects of different parental strategies may need to be viewed in the context of each 

other (Lansford et al., 2014). For instance, a combination of maternal warmth, which 

on its own is commonly considered adaptive, with high psychological control has been 

longitudinally linked to higher internalizing and externalizing problems (Aunola & 

Nurmi, 2005). Of note, when deriving the current parenting factors, Culpina and 

colleagues (2019) highlighted that they did not load onto a singular general parenting 

factor, which suggests the constructs can be viewed as at least partially separate 

constructs. Future studies will be needed to determine whether the our findings are 

reliable, and to explore in more depth which combinations of parental early behaviours 

may be considered adaptive or maladaptive. 

While the current study found some evidence that early parental behaviours 

predicted whether or not any PTSS were present in CYP after trauma exposure, they 

were not linked to either of the two measures reflecting symptom severity (i.e., 

continuous scores, and binary scores indicating the presence versus absence of severe 

trauma symptoms). The only exception was an association between early parent-child 

conflict and the presence of severe symptoms at 15 years. This overall lack of evidence 

for dose response effects suggests early parenting may pose a general vulnerability 

factor for the development of mental-health related symptoms following trauma 

exposure, and is unlikely to be a key causal influence on PTSS development. More 

proximal child- and parent-related variables (e.g., child appraisals, parental coaching 

of coping; Hiller et al., 2018; Meiser-Stedman, Dalgleish, Glucksman, Yule, & Smith, 

2009) may be more relevant predictors of PTSS severity. In particular, in contrast to 

disorders like depression, which have been linked to compromised early parenting 

factors (e.g., Gotlib, Mount, Cordy, & Whiffen, 1988), PTSD develops in response to 
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a clear and specific stressor, and immediate cognitive, behavioural and emotional 

reactions, as well as elements of posttrauma parental support, have been found to be 

strong and robust predictors of symptoms (Trickey et al., 2012). However, the lack of 

associations found for symptom severity could be also be consequence of low rates of 

severe symptoms and PTSD diagnoses in the ALSPAC study, as described above, with 

correspondingly limited power to detect effects.  

Beyond the topic of early parenting, our study provided little evidence to 

support the role of the proposed mediating factors. For emotion regulation, one 

pathway was found, indicating lower regulatory abilities may mediate associations 

between higher early parent-child conflict and the presence of any child PTSS at age 

8 years. The existence of such a pathway would support a recent model suggesting that 

early threat experiences might lead to mental health difficulties in later life through 

their effects on child emotional reactivity. It would also be in accordance with studies 

linking negative early parenting to poorer child regulation (Dougherty et al., 2011), 

and child pre-trauma regulatory abilities to later PTSS outcomes (Lengua et al., 2005). 

However, as associations were small and not present for 15-years assessments, the 

current findings need to be interpreted with caution and require replication in future 

studies. It is also important to note that we only measured child regulatory abilities 

indirectly, via parent ratings of child emotionality. As emotion regulation has been 

proposed to be a complex construct with many different sub-facets (Compas et al., 

2017; Gross, 2015), future studies should aim to assess it more broadly, and using 

experimental tasks, which may increase predictive power. Furthermore, measures for 

the current study were taken relatively early, at age 38 months. While parent-

independent regulatory patterns may have developed by this time (Thompson, 1991), 

child inhibitory control has been found to improve substantially between 36 and 48 

months of age (Jones, Rothbarth, & Posner, 2003). Furthermore, CYP’s regulatory 

abilities continue to grow as a result of frontal lobe maturation up until adolescence 

(Romine & Reynolds, 2005). This suggests assessments taken later in life may have 

higher predictive power for CYP’s risk or resilience after trauma exposure, especially 

in adolescence. Studies capturing different facets of regulatory abilities throughout 

development may be able to provide further insights on their stability over the life 

course and their relationship with PTSS in CYP. 

While child language abilities at 38 months were predicted by early parental 

stimulation as expected, they were not directly or indirectly associated with CYP’s 



 

105 
 

PTSS status. This is at odds with previous studies closely linking (early) language 

abilities with later life mental health difficulties (meta-analyses: Chow & Wehby, 

2018; Hollo, Wehby, & Oliver, 2014; Yew & O'Kearney, 2013). It also contradicts 

findings from a large Australian cohort study, which suggest that poorer language 

abilities at age five may predict young adults’ PTSS levels at 21 years, though in 

females only (Betts et al., 2012). However, in the latter study, verbal abilities were 

assessed through direct tests, rather than via parent report, and at a somewhat later age. 

These factors could explain the differences in results found. Furthermore, the current 

time-point of assessment for the mediators at 38 months was chosen to maximize the 

number of children with trauma exposure included into the study to ages 4-8, while 

maintaining temporal separation of the parenting and mediator constructs to support 

causality inferences. However, previous studies have shown substantial variation in 

child language development during the first 3-4 years of life, with some children 

showing a fast and early expansion of abilities, while others catch up later (Bates, Dale, 

& Thal, 1995; Snowling, Duff, Nash, & Hulme, 2016). As such, it is not uncommon 

for children who start talking later than their peers (“late talkers”) to exhibit language 

scores in the average range by school age (review: Rescorla, 2011). Longitudinal 

studies have also shown that early language assessments only predict a small share of 

variation in later-life language skills (e.g. Duff, Reen, Plunkett, & Nation, 2015; Reilly 

et al., 2010). Therefore, assessments taken at ages 5-6 years, such as in the study 

conducted by Betts and colleagues, may have been more suitable to capture children’s 

language skills at a time at which they have become more stable and thus more 

predictive of later PTSS outcomes (Snow, 2020). Future studies may also aim to 

investigate specific constructs that have been proposed to be directly linked to PTSD 

development, such as verbal memory encoding, child communication skills and active 

vocabulary (Salmon & Bryant, 2002).  

The current study has several strengths setting it apart from incidental samples 

commonly used to investigate influences of pre-trauma factors in the PTSD field 

(DiGangi et al., 2013). These include the longitudinal cohort design, allowing 

prospective assessments of relevant predictor variables, the use of relatively reliable 

compound measures of parenting, and the investigation of associations across a range 

of different traumas. However, it also has several limitations. The DAWBA was self-

administered by the participants, rather than by a trained clinician, and was not 

accompanied by a trauma-checklist. This may have increased the chance of 
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participants not reporting traumas that would have met DSM-IV criterion A, as well 

as the probability of them over-reporting events that would not strictly be classified as 

traumatic (Norris & Riad, 1997). Given the extremely low rates of actual PTSD in the 

ALSPAC sample, compared to some other UK cohorts, underreporting seems 

particularly likely. For instance, in a second large UK cohort, 7.8% of CYP were found 

to have received a lifetime diagnosis of PTSD by the age of 18 (Lewis et al., 2019). 

This could mean that the current study, potentially due to its less stringent assessment 

of trauma exposure, did not capture some of those at higher risk for developing PTSS, 

thus limiting our predictive abilities. Second, the generalisability of our findings may 

be restricted in several ways. Analytic power was limited, since the sample only 

comprised those with full information on the control variables, due to analytic 

constraints. Furthermore, rates of trauma exposure and PTSS were relatively low, and 

previous studies have also found evidence of systematic drop-out of those most 

vulnerable in the ALSPAC cohort (Haag et al., 2019; Howe et al., 2013). This suggests 

our findings cannot necessarily be generalized to higher-risk populations. Third, there 

were some problems with the temporal separation of the variables, a requirement for 

causality inferences (Kline, 2016). Specifically, no information for age at trauma 

exposure was available for the 15 years sample, which meant we could not limit our 

analyses to only those who experienced a trauma after the moderators were assessed 

(i.e., at age 4 or older). Furthermore, while most questionnaires underlying the current 

parenting factors were completed before child age three, some of the assessments were 

taken at age three years and eleven months (Culpin et al., 2019), and thus after those 

for the mediator constructs. Finally, as described above, language and regulatory skills 

were only captured at one time-point, despite research suggesting that they vary 

substantially within individuals throughout development. Measures were also based 

on parent-reports, rather than on direct assessments of the children’s abilities, 

potentially limiting their predictive power. 

In sum, the current study aimed to investigate developmental pathways towards 

mid-childhood and adolescent PTSS. We found only preliminary evidence for 

influences of early parenting constructs, and no confirmation of the two proposed 

mediator pathways via early language and regulatory abilities. Future studies using 

more extensive assessments of relevant constructs over time will allow to expand our 

knowledge of the complex and dynamic processes that underlie CYP’s risk or 

resilience to PTSS development after trauma exposure. 
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Chapter 3: Long-term associations between early parenting and attachment and 

adolescent susceptibility to PTSS in a South-African high-risk sample 

 

Manuscript in preparation for submission 

 

Chapter 2, in a large, UK-based cohort study, found limited evidence for 

predictive effects of early parenting (warmth, parent-conflict and stimulation) on 

CYP’s PTSS outcomes after trauma exposure at ages 8 and 15 years. Furthermore, 

some of these effects only arose when parental variables were considered in the context 

of each other and when accounting for control variables. This suggests complex 

associations and underlying processes. Finally, although the longitudinal design was a 

strength of the study, limitations included the low levels of trauma exposure and PTSS 

in the ALSPAC sample.  

Chapter 3 also aimed to investigate associations between early parenting and 

later post-trauma outcomes. However, in contrast to Chapter 2, it used a data from a 

high-risk longitudinal sample living in an impoverished township community in South 

Africa. This sample was originally enrolled in a parenting intervention taking place 

during the antenatal and early postnatal period, with regular assessments being taken 

until child age 18 months. Adolescents and their current caregivers were then followed 

up at adolescent age 13. The current study used this longitudinal dataset to investigate 

how parental sensitivity and intrusiveness observed during play at infant age 12 

months, parent-child attachment status at 18 months and concurrent parenting at 13 

years, in interaction with adolescent extent of exposure to trauma, may predict 

adolescents’ PTSS levels at 13 years. Such research is vital, as knowledge on factors 

determining risk and resilience in response to trauma exposure is limited, especially in 

high risk contexts.  
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Abstract 

It has been proposed that children and young people (CYP) living in low- and middle-

income countries (LMIC) may be more frequently exposed to trauma overall and 

particularly to higher risk types of trauma than CYP living in high income countries 

(HIC), potentially leading to higher rates of PTSS. Still, to date, there is only limited 

research on developmental trajectories towards risk/resilience following trauma 

exposure in LMIC, with early parenting and attachment potentially posing important 

formative factors for later stress reactivity. The current study used longitudinal data 

collected in a South African high-risk environment, first as part of a randomised 

control trial (N = 449) for a parenting and attachment intervention between the 

antenatal period and child age 18 months, and then during a follow-up at adolescent 

age 13 years (N = 333). Following a vulnerability-stress approach, several separate 

regression models were run to investigate whether parental sensitivity and 

intrusiveness during play at 12 months, parent-child attachment at 18 months, and 

concurrent parenting at 13 years, interact with adolescent’s extent of trauma exposure 

to predict their PTSS levels at 13 years. Findings indicated a robust, medium-sized 

positive relationship between extent of trauma exposure and PTSS levels. 

Furthermore, there was some preliminary evidence for small predictive influences of 

parental early intrusiveness and sensitivity on adolescent outcomes, though 

associations were unexpectedly positive for the latter and only emerged if both 

constructs were considered conjointly in analyses. No predictive effects were shown 

for early attachment and concurrent parenting, and no interaction effects supporting a 

vulnerability-stress model were found. Findings indicate that further research is 

required to improve our understanding of pathways towards risk/resilience after 

trauma exposure in LMIC. This should include more frequent assessments of relevant 

constructs to capture changes over time. A clearer definition also needs to be 

established of what may be considered adaptive parenting in high-risk contexts. 

 

Keywords: PTSS, trauma, LMIC, vulnerability-stress model, parenting 
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Introduction 

Trauma-exposure in childhood and adolescence is associated with symptoms 

of post-traumatic stress disorder (PTSD), as well as long term effects on general mental 

health, educational and occupational outcomes (Copeland, Keeler, Angold, & 

Costello, 2007; Karatzias et al., 2013; Lewis et al., 2019; Perfect, Turley, Carlson, 

Yohanna, & Saint Gilles, 2016). To date, most research on the effects of child and 

adolescent trauma has been conducted in high income countries (HIC), despite a larger 

proportion of children worldwide living in low-and-middle-income countries 

(LMICs), where rates of trauma exposure and severity are often found to be higher 

(Hofman, Primack, Keusch, & Hrynkow, 2005). Parental caregiving has been 

proposed to be a potential moderator of child outcomes following trauma in high-risk 

contexts (e.g., Odgers et al., 2012). However, studies from LMICs investigating this 

potential influence are still rare. 

Vulnerability-stress models theorise that whether or not children and young 

people (CYP) develop persistent difficulties following trauma exposure may depend 

on interactions between 1) their predispositions, resulting from interactions between 

biological, ecological and psychological factors throughout their lifetime; and 2) the 

type and amount of trauma(s) they are exposed to (McKeever & Huff, 2003; Resnick, 

Kilpatrick, Best, & Kramer, 1992). One environmental factor that may play a central 

role in determining CYP’s predispositions is early caregiving. Parents are initially 

almost totally responsible for regulating a child’s stress response (Loman & Gunnar, 

2010), with children gradually starting to participate in their own emotion regulation 

via dyadic interactions from 4 to 6 months of age. They then become increasingly 

independent in their regulatory efforts over the first few years of life (Beeghly, Fuertes, 

Liu, Delonis, & Tronick, 2011; Kopp, 1989; Sroufe, 1997). Due to this long period of 

co-regulation, early caregiving may centrally shape child physiological and 

behavioural stress response systems (Feldman & Eidelman, 2009; Frodl & O'Keane, 

2013; Halligan et al., 2013; Hertzman & Boyce, 2010), which in turn may determine 

how well a child is able to respond to stressful events in later life (Taylor, 2010).  

Accordingly, cross-sectional observational studies in early childhood have 

shown that warm and sensitive parenting is associated with less negative affect during 

stressful situations, for instance when the infant is faced with lack of maternal 

responsiveness in the still face paradigm (for a review, see Mesman, van Ijzendoorn, 

& Bakermans-Kranenburg, 2009). On the other hand, children of parents exhibiting 
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low sensitivity and responsiveness, and/or high hostility, tend to show more mood 

disorders and higher emotion regulation difficulties (Edhborg, Lundh, Seimyr, & 

Widström, 2003; Little & Carter, 2005; Martinez-Torteya et al., 2014). In longitudinal 

studies, early sensitive parenting has been associated with more adaptive emotional 

and behavioural regulation in later childhood and adolescence (Halligan et al., 2013; 

Lansford et al., 2014; Liew, Carlo, Streit, & Ispa, 2018). However, some studies have 

suggested continuous adaptive parenting, rather than good early parenting only, is 

necessary for positive child development (Landry, Smith, Swank, Assel, & Vellet, 

2001). Others have found no associations between parental responsiveness and child 

inhibitory and emotion regulation abilities (meta-analysis: Karreman, Tuijl, Aken, & 

Deković, 2006). This highlights the need for further investigations of the potential role 

that early parenting may have in shaping CYP’s responses to later challenges. 

Importantly, there is evidence that maladaptive early parenting is linked with a range 

of later mental health difficulties, including anxiety, depression and externalising 

behaviours (Miner & Clarke-Stewart, 2008; Rudd, Alkon, & Yates, 2017; Wagner, 

Gueron-Sela, Bedford, & Propper, 2018). However, its associations with post-trauma 

outcomes have not yet been investigated.  

Moreover, early parenting styles may influence the quality of parent-child 

attachment relationships, which in turn are assumed to shape responses to stress. 

Theoretical accounts propose that children with insecure-disorganised/disoriented 

attachment may exhibit more disorganised responses to stressful situations (Bosquet 

Enlow, Egeland, Carlson, Blood, & Wright, 2014; Main & Solomon, 1990; van 

Ijzendoorn, Schuengel, & Bakermans-Kranenburg, 1999), and may be at a higher risk 

for dissociative experiences (Liotti, 1992). Those with insecure-avoidant attachment 

may struggle to obtain social support that could help to buffer the effects of trauma-

exposure, due to their high levels of emotional independence (Bosquet Enlow et al., 

2014; Declercq & Palmans, 2006). Finally, insecure-resistant children may be more 

likely to exhibit extreme physiological and emotional stress responses, heightening 

their susceptibility to developing PTSD (Fearon et al., 2017; Gunnar, Brodersen, 

Nachmias, Buss, & Rigatuso, 1996). However, there has been limited prospective 

investigation of potential associations between early attachment and CYP’s later life 

responses to trauma. A study by MacDonald et al. (2008) in a high-risk USA urban 

environment (n = 78, 46 trauma-exposed) found that children with disorganised 

attachment status at 12 months displayed more avoidance and re-experiencing-related 
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symptoms at 8-9 years. A second US-based longitudinal study found that insecure 

early attachment was associated with a higher risk of having received a lifetime 

diagnosis of PTSD by adolescence, while disorganised attachment in infancy predicted 

more severe PTSD symptoms at 17.5 years (n = 96) (Bosquet Enlow et al., 2014). 

Overall, while research suggests early parenting and attachment may be crucial 

for shaping later life responses to trauma exposure, longitudinal research investigating 

these associations is scarce. Furthermore, almost no research has been conducted in 

LMICs, where early parenting may serve as a crucial buffer to adverse environments 

in general (Odgers et al., 2012) and high rates of trauma in particular. With parenting 

styles and norms potentially differing across cultures (e.g., Bornstein, 2012), it is 

important to establish what may constitute adaptive parenting in these contexts. 

Therefore, we examined relationships between early parenting/attachment indicators 

and levels of post-traumatic stress symptoms (PTSS) in adolescence in a longitudinal 

cohort stemming from a high adversity, LMIC context. Mothers were recruited 

antenatally from the Khayelitsha township (Cape Town, South Africa), an area 

characterised by high levels of poverty and violence. Families were then followed up 

longitudinally to child age 13 years. Parenting was measured through face-to-face 

interactions at 12 months, and infant attachment was measured at 18 months using the 

Ainsworth Strange Situation Task. At 13 years, adolescent PTSS and concurrent 

parenting were assessed via questionnaires. Based on previous literature, we 

hypothesised that early sensitive parental care and secure infant attachment would be 

associated with lower risk for later PTSS in adolescence, whereas intrusive/insensitive 

parenting or early insecure attachment would increase the risk of PTSS development. 

We also considered the effects of each of these factors in interaction with the extent of 

trauma exposure each adolescent had experienced, in order to test the vulnerability-

stress hypothesis outlined in the literature. Finally, concurrent parenting was included 

in the analyses to determine whether it may pose a more relevant predictive factor. 

Method 

Sample 

Mother-child pairs investigated in the current study originally took part in a 

randomised control trial investigating the effects of an early attachment intervention 

(Cooper et al., 2009). Participants were residents of Khayelitsha, a peri-urban 

settlement (“township”) in Cape Town, South Africa. As is the case in many South 

African townships, Khayelitsha has high rates of poverty, unemployment and violent 
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crime, as well as poor quality housing and infrastructure. For this study, women in 

their last trimester of pregnancy (N = 449) were assessed antenatally and at infant ages 

6 (n = 309), 12 (n = 328) and 18 months (n = 318) (see Cooper et al., 2009). At child 

age 13 years old, n = 333 children (74.2% of the original sample) and their current 

carers were re-enrolled into the study. Loss to follow-up was largely due to loss of 

contact and participant migration. The parents’ age at recruitment was slightly higher 

in those retained versus lost to follow-up (Mdropout = 24.8 years, Mretained = 26.2 years, 

t(442) = -2.25, p = .017), and a higher proportion of single mothers dropped out (30.0% 

vs. 18.9%, OR = 1.85, χ2 (1) = 6.99, p = .008). There were no differences in retention 

in relation to the antenatal variables of maternal depression (p = .20) and level of 

education (p = .30), the type of dwelling the family lived in (p = .14), or whether the 

mother lived with the child’s father (p = .69). 

Intervention 

The study on hand was originally conducted as an early intervention study 

aimed at improving child development. Despite the intervention not being the focus of 

the current paper, it will be described here briefly, as we controlled for membership of 

intervention vs. control group. Half of the recruited mothers (49.0%, n = 220) 

underwent a version of an UK-based early attachment intervention program described 

in “The Social Baby” (Murray & Andrews, 2002). This was adapted for use in the 

South African context by including key principles of the “Improving the Psychosocial 

Development of Children” document (World Health Organization, 1995; for details, 

see Cooper et al., 2009). Mothers received 16 training sessions, of 1 hour each, from 

the last trimester of pregnancy until 6 months post-partum, aimed at improving 

maternal sensitivity and ability to recognize infant needs and capacities. Both the 

control (n = 229) and intervention groups also received maternal services as usual from 

their local health clinics.  

Measures 

Demographic Variables. Demographic information on maternal age, child 

sex and marital status was collected from the mothers antenatally or shortly after birth. 

Additional information, including on current carer educational attainment, annual 

income and living situation, was obtained at the 13 years follow-up.  

Parenting at 12 Months. Dyads completed two 3-minute structured play 

tasks, each introducing one of two novel toys (a set of stack rings and a form board). 

Using these toys typically requires infants aged 12 months to be given support by an 
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adult. The two tasks thus provided an opportunity to observe maternal engagement in 

the child’s play. Video-recordings were scored by a trained rater blind to intervention 

group allocation and maternal mental health status. Instances of intrusive control (e.g., 

where the mother cut across, took over or disrupted the infant’s activities) were 

counted and summed. Sensitivity (comprising maternal expressions of warmth, 

acceptance, and positive statements) was rated on a 5-point Likert-Scale and summed 

across both tasks. Procedures were conducted according to Stein, Wooley, Cooper, and 

Fairburn (1994) (rating scales: Farran, Kasari, Comfort, & Jay, 1986). Inter-rater 

reliability was established across 20 videotapes (intrusiveness intraclass r = .83; 

sensitivity κ = 0.91; Cooper et al., 2009). 

Attachment: Strange Situation Task. At 18 months, parent-child attachment 

was assessed using the Ainsworth Strange Situation Procedure (Ainsworth & Bell, 

1970). The child was filmed over 21 minutes through a one-way mirror in an 

unfamiliar room, while being separated and reunited with the biological mother, as 

well as encountering a stranger. Each episode took part over 3-minute intervals, and 

was conducted in a standardised, structured manner. Child behaviour was rated from 

videotapes by a trained researcher, blind to any information about mother and child, 

who classified child attachment as secure, avoidant, anxious-resistant or disorganised 

(ABCD system) (Main & Solomon, 1990). Inter-rater agreement with a second rater 

over 16 tapes was high (κ = 0.96; Cooper et al., 2009). The Strange Situation Task has 

been used widely in attachment research (Solomon & George, 2016) and has been 

proposed to be cross-culturally valid, despite variations in proportions of attachment 

styles between countries (Van Ijzendoorn & Kroonenberg, 1988). Due to small cell 

sizes for different subtypes of attachment, avoidant, anxious-resistant and disorganised 

attachment styles were all classified under “insecure attachment” for the purpose of 

the current analyses. 

Trauma Exposure: Child Exposure to Community Violence Checklist 

(CECV). At 13 years, adolescents indicated their previous exposure to different types 

of community and household violence on an adapted version of the CECV with 23 

items (Cluver, Gardner, & Operario, 2007). The frequency of exposure to each trauma 

was rated on a 3-point Likert scale: 0 = “Never”, 1= “A few times”, 2 = “Many times”. 

This version of the checklist has previously been used to index the extent of trauma 

exposure among adolescents in South African townships. The total scores used for the 

current analyses capture CYP’s overall exposure to particularly common traumatic 
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experiences in such communities, including robbery, assault, stabbings/shootings in 

the community, and domestic violence and abuse at home (Boyes, Cluver, & Gardner, 

2012; Cluver et al., 2007). The CECV has previously been found to be reliable and 

valid in a South African context. As such, it showed good internal consistency 

(α = 0.89; current sample: α = .83) (Martin, Revington, & Seedat, 2013) and was 

associated at r = .50 with adolescent PTSS (Boyes et al., 2012). 

Child PTSD Checklist. Adolescents completed the Child PTSD checklist 

(Amaya-Jackson, McCarthy, Cherney, & Newman, 1995), a 28-item self-report scale 

assessing the presence of 17 DSM-IV PTSD symptoms over the past month with 

regards to the most upsetting traumatic experience a child has had. The commonly 

used 4-point Likert-scale was adapted to 3 points for the current study, 0 = “Never”, 1 

= “Some days”, 2 = “Every Day”. This scale has been applied widely in the South-

African context and with native Xhosa speakers, such as those living in Khayelitsha 

(Cluver, Fincham, & Seedat, 2009; Suliman et al., 2009). It has been found to possess 

good internal validity, reliability and discriminant abilities in these samples (Boyes et 

al., 2012; current sample: Cronbach’s α = .91). As is standard for the scale, adolescents 

were asked to identify the most frightening event that had happened to them and to 

keep it in mind while responding to the items. 

Parenting Stress Index – Short Form (PSI-SF): Childrearing Stress (CS). 

At 13 years, caregivers completed the PSI-SF (Abidin & Abidin, 1990), a 36-item 

parent-report measure assessing current parenting stress, which yields a total stress 

score as well as three subscale scores, consisting of 12 items each. Items are rated on 

a 5-point Likert scale: 1 = “strongly disagree” to 5 = “strongly agree”. For the current 

analyses, the “difficult child” scale, which assesses parental perceptions of CYP’s self-

regulatory abilities and the “parent-child dysfunctional interaction” scale, which 

indicates parental dissatisfaction with interactions with their child, were combined into 

a “Childrearing Stress” (CS) subscale, as suggested by Haskett, Ahern, Ward, and 

Allaire (2006). The PSI-SF has previously been found to have good internal 

consistency (α = .91 for CS), convergent validity, specificity and sensitivity in high-

risk samples of mothers and children (Barroso, Hungerford, Garcia, Graziano, & 

Bagner, 2016; Haskett et al., 2006). 

Procedure 

The study was approved by the Health Research Ethics committee at 

Stellenbosch University (Reference: #S12/04/113). Written consent for participation 



 

124 
 

was obtained from the caregiver at each assessment and the adolescents provided 

assent at the 13-years follow-up. Mothers initially underwent antenatal assessments at 

home and were then randomly assigned to the parenting intervention or control 

(maternal services as usual) group, with the intervention group undergoing 16 training 

sessions until their child was 6 months of age (for details of the training, see Cooper 

et al., 2009). Assessments at 12 and 18 months took place in a research unit adjacent 

to a local clinic. Information was collected on variables such as parenting styles, 

parental mental health and child attachment (for full details see Cooper et al., 2009). 

At 13 years old, n = 333 children and their current caregivers were re-assessed either 

at a local research centre or in their own homes. Children and caregivers completed a 

cognitive test battery and a wider set of questionnaires, including on trauma exposure. 

Statistical Analysis 

Data were analysed using SPSS Version 23 for Windows. We first checked 

whether variables were normally distributed using Shapiro-Wilk tests, finding positive 

or negative skew in several of them. PTSS scores were subsequently square root 

transformed to address non-normality of residuals in regression analyses, while the 

other variables remained untransformed. Pearson’s correlations were run to investigate 

basic associations between variables3. As a follow-up, we ran three separate 

hierarchical regression models to test the vulnerability-stress model (early influences 

x extent of trauma exposure) outlined in the literature. In the first step of each 

regression model, membership of intervention vs. control group, average household 

income at 13-years and child sex were entered as control variables. In the second step, 

extent of trauma exposure (CECV total score) was added into each model, alongside 

early parental intrusiveness and sensitivity for model 1, infant attachment status 

(secure vs. insecure) for model 2, and current parenting stress at 13 years for model 3. 

In a third and final step, interaction terms between early predictors/current parenting 

and the extent of CYP’s trauma exposure were added to test for a vulnerability-stress 

hypothesis. Variables in all models were grand-mean-centred to avoid multicollinearity 

with regards to the interaction term. Separate models for each predictor were chosen 

in order to avoid multiple interaction terms and ensure sufficient power for analyses. 

However, a full model including all interaction terms, and treating attachment as a  

 

 
3 Non-parametric Spearman correlations were also run as a sensitivity check, with all associations lying 

at the same or similar magnitudes. 



 

125 
 

Table 1 

Descriptive Information About the Adolescent and Caretaker Samples at 13 Years 

 

 

Demographic Characteristics 

 

Statistic  

(N= 333 Children, N= 330 

Caregivers) 
 

Child Attachment Status - 18 Months 
 

       Securely Attached 181 (54.4%) 

       Insecurely Attached - split into: 83 (24.9%) 

                 Avoidant                 40 (12.0%) 

                 Disorganised               22 (6.9%) 

                 Resistant               21 (6.3%) 

      Missing  69 (20.7%) 
 

Child Exposure to at Least One Potential 

Trauma by Age 13 

 

286 (85.9%) 

 
 

Caregiver at 13 years - Relationship to Child  

       Biological Mother  226 (68.5%) 

       Father or Stepfather 17 (5.1%) 

       Wider Family (Sibling, Grandmother,  

       Aunt, Uncle, Cousin) 

84 (25.4%) 

       Other 
 

3 (<1.0%) 

Current Carer Education Status - 13 years  

       Primary School or Lower 139 (42.2%) 

       Left School after Grade 10  111 (33.6%) 

       Completed Matric/ Some Tertiary Educ. 74 (22.4%) 

       Completed Tertiary Education 
 

5 (<1.0%) 

Current Carer Employment Status - 13 years  

       Full-Time/Part-Time/Self-Employed 168 (50.9%) 

       Temporary or Casual 36 (10.9%) 

       No Employment 125 (37.9%) 
 

Current Level of Housing - 13 years  

       Formal brick structure on separate yard 184 (55.7%) 

       Site and Service 1 (<1.0 %) 

       Informal dwelling/shack in backyard 22 (6.6%) 

       Informal dwelling/shack not in backyard 122 (36.9%) 
 

 

potential mediator (N = 230) was run as a supplement, which confirmed patterns of 

associations but rendered the predictive effects of sensitive parenting non-significant 

(see Appendix). Finally, to ensure validity of the findings, each separate regression 

model was re-run using only those children with confirmed trauma-exposure 

according to the CECV, as the type of event experienced was not assessed via the Child 

PTSD Checklist. All findings remained unchanged. 

 



 

126 
 

Table 2 

Mean Scores, Standard Deviation and Range of Parenting Variables and Child 

PTSD/Trauma Assessments at 13 years 

 

Variable 

 

M 

 

SD 

 

Range 

 

95% CI  

 

Parenting Variables     

Maternal Sensitivity – 12 months 5.53 1.70 2 - 10 5.32; 5.73 

Maternal Intrusiveness – 12 months 7.50 8.13 0 - 52 6.52; 8.47 

PSI Childrearing Stress – 13 years 85.96 13.97 41 - 118 84.45; 87.48 

 

Child Variables at 13 years     

Post-traumatic stress symptoms  8.98 8.18 0 - 36 8.10; 9.86 

Number of types of traumas 

experienced  
4.94 3.88 0 - 18 4.53; 5.36 

 

Notes. M = Mean, SD = Standard Deviation, CI = Confidence Interval. Parenting 

ratings at 12 months are based on n = 269 children for whom 13-year assessments were 

available, PSI scores on n = 328, and child PTSD and CECV scores on n = 333.  

 

Results 

Descriptive Statistics 

Descriptive statistics for the original intervention sample (N = 449) can be 

found in Cooper et al. (2009). The sample at 13 years, which is the basis for the current 

analyses, consisted of N = 333 children (50.2% female). Caregivers (91.3% female; 

68.5% biological mothers) were 20 to 67 years old (M = 41.07, SD = 7.71), with the 

exception of one sibling-caregiver aged 13 years. Further descriptive information on 

the sample can be found in Table 1. Mean scores on the main parenting, trauma 

exposure and PTSD measures can be found in Table 2. Most children had experienced 

at least one potentially traumatic event (85.9%; M = 4.95, SD = 3.88). Furthermore, 

the vast majority of CYP (88%) also endorsed at least one PTSS symptom (i.e. rated 

the symptom as “present on some days”).  

Control Variables 

Correlational analyses, χ2 and Mann-Whitney U-tests were run to investigate 

associations between control variables (current carer income, child sex, membership 

of control vs. intervention group), main outcomes (adolescent PTSS) and predictors 
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Table 3 

Pearson’s Correlations Between the Main Outcome Variables 

Variable Name 1. 2. 3. 4. 5. 
 

1. SQRT PTSS – 13 yrs. 

 

1.00     

2. Parental Intrusiveness – 12 mo. .10 1.00    

3. Parental Sensitivity – 12 mo. .08 -.52** 1.00   

4. Attachment (0 = insecure) – 18 mo. -.07 .01 -.05 1.00  

5. Childrearing Stress – 13 yrs. -.13* -.12 .05 -.09 1.00 

6. Trauma Exposure – 13 yrs. .40** <.01 .06 .05 -.17* 

 

Notes. Pearson’s point biserial r correlation coefficients are provided for binary 

variables, and Pearson’s r correlations for all other associations. SQRT = square root. 

* p<.05, ** p<.01 

 

(extent of trauma exposure, early and current parenting, attachment). None of the 

control variables were significantly associated with PTSS at 13 years (all p > .07) and 

child sex was not associated with any of the main predictor variables (all p > .07). 

Mann-Whitney U-tests showed no intervention-related differences in parental 

sensitivity (p = .065), but parents in the intervention group (n = 159) showed lower 

intrusiveness at 12 months than the control group (n = 169), U = 11464.00, p = .02 

(see also Cooper et al., 2009). Furthermore, those in the intervention group were more 

likely to be securely attached at 18 months than those in the control group, χ2(1) = 

4.78, p = .02, OR = 1.71. Finally, current carer income at 13 years in the overall sample 

was positively associated with childrearing stress at 13 years (rs = .16, p <.01), as well 

as with early parenting sensitivity at 12 months (rs = .15, p = .01), but not with any of 

the other main variables. 

Regression Analyses  

A series of separate hierarchical linear regression analyses was run to test 

whether (1) early parenting at 12 months, (2) attachment status at 18 months or (3) 

concurrent parenting at 13 years would predict PTSS at age 13, in interaction with 

CYP’s extent of trauma exposure by 13 years (vulnerability-stress model). We also 

controlled for key covariates (child sex, current caregiver income, membership of 

intervention vs. control group). Full results for all regression models are presented in 

Table 4. 
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Table 4 

Hierarchical Model for Prediction of PTSS from Early Parenting, Attachment and 

Current Childrearing Stress 

Variable Model 1 Model 2 Model 3 

 B SE B β B SE B β B SE B β 

 Parental Sensitivity x Trauma Exposure 

Child Sex .25 .19 .08 .33 .18 .11 .33 .18 .11 

IG vs. CG .14 .19 .04 .05 .18 .02 .05 .18 .02 

CC Income -.01 .09 .01 <.01 .08 <.01 <.01 .08 <.01 

Par. Sensitivity    .13 .06 .15* .13 .06 .15* 

Par. Intrusiveness    .04 .01 .18* .03 .01 .18* 

Trauma Exposure     .10 .02 .37** .10 .02 .37** 

Sens. x Exposure       <.01 .01 .01 

Intr. x Exposure       <.01 <.01 .02 

Adjusted R2 .00   .16   .15   

F (Change in R2) .76   17.57**  .05   

 Early Attachment x Trauma Exposure 

Child Sex .13 .19 .04 .15 .18 .05 .15 .18 .05 

IG vs. CG .08 .19 .03 .03 .18 .01 .03 .18 .01 

CC Income .04 .09 .03 .05 .09 .03 .05 .09 .03 

Attachment    -.24 .20 -.07 -.24 .20 -.07 

Trauma Exposure     .10 .02 .34** .10 .02 .35** 

Att. x Exposure       <.01 .04 -.01 

Adjusted R2 -.01   .11   .10   

F (Change in R2) .30   17.25**  .01   

 Childrearing Stress x Trauma Exposure 

Child Sex .26 .17 .08 .32 .16 .10* .32 .16 .10* 

IG vs. CG .10 .17 .03 .03 .16 .01 .02 .16 .01 

CC Income .03 .08 .02 .06 .08 .04 .06 .08 .04 

CS     -.01 .01 -.07 -.01 .01 -.07 

Trauma Exposure     .11 .02 .39** .11 .02 .38** 

CS x Exposure       <.01 <.01 -.04 

Adjusted R2 <.01   .18   .18   

F (Change in R2) .91   31.97**  .55   
 

Notes. Group membership: 0 = control, 1= intervention, Attachment: 0 = insecure, 1 = 

secure. IG = Intervention Group, CG = Control Group, CC= Current Carer, Par. = 

Parental, CS = Childrearing Stress * p <.05, ** p<.001. 
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For 18-month attachment security and 13-year parenting stress, models 

identified no predictive effects on child PTSS at 13 years, either as main effects or in 

interaction with trauma exposure. For the model testing 12-month parenting scores, 

parental intrusiveness (β = .18, p = .007) and sensitivity (β = .15, p = .03) were 

significant positive predictors of PTSS alongside the extent of exposure to trauma (β 

=.37, p < .001). However, there were no interactions between early parenting domains 

and CYP’s extent of trauma exposure in predicting adolescents’ PTSS. When 

considering only the group that had confirmed trauma exposure according to the 

CECV (n = 286), findings were identical.4 

Discussion 

We investigated the influences of early and concurrent parenting and early 

attachment, in interaction with CYP’s extent of trauma exposure, on their PTSS at 13 

years in a LMIC context. Parental sensitivity and intrusiveness during play at 12 

months were found to be predictors of PTSS at 13 years, alongside the extent of trauma 

exposure. However, while the other two effects showed the expected directions, 

parental sensitivity was surprisingly associated with higher PTSS. Also counter to 

expectations, secure versus insecure attachment at 18 months and concurrent 

childrearing stress at 13 years were not associated with adolescent PTSS. Finally, we 

found no interactions between the extent of CYP’s trauma exposure and 

early/concurrent parenting or attachment in the prediction of adolescent PTSS. 

Overall, our findings did not support a vulnerability-stress model of PTSD 

when considering attachment or early parenting as factors that could determine 

vulnerability or resilience to trauma. With some studies indicating bi-directional 

interactions between parent and child characteristics in determining child outcomes 

(e.g., Liu, Calkins, & Bell, 2018; McShane & Hastings, 2009), it may be that more 

complex assessments across several time points are required to obtain valid 

vulnerability-stress models. Furthermore, our measures of trauma exposure only 

captured experiences of conflict and violence in the community and family, potentially 

missing out on other relevant events (e.g., road traffic accidents). With cumulative 

trauma exposure having found to be a predictor of PTSS above and beyond life stress 

in the past year in a South African adolescent sample (Suliman et al., 2009), future 

 
4 To control for any hidden effects of the intervention, we also re-ran the analyses separately by control 

and intervention group and found the same pattern of significant results in the intervention group. 

Effects in the control group were non-significant, but followed the same direction. 
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studies should aim to assess lifetime trauma exposure more comprehensively, 

especially in high-risk contexts characterised by frequent adversity. 

For measures of early parenting, we found small predictive effects on 

adolescent PTSS, alongside the extent of trauma exposure. Parental intrusiveness 

showed a small, positive association with child PTSS consistent with evidence linking 

early parental intrusiveness with worse emotion regulation and child mental health 

(e.g., Feng, Shaw, & Moilanen, 2011). However, a positive relationship was also found 

between early parental sensitivity and PTSS, which was directly counter to predictions. 

Moreover, these effects emerged only in multivariate analyses, where intrusiveness 

and sensitivity were simultaneous predictors. A possible explanation could be that the 

effects of sensitivity/warmth may depend on the context of other parenting practices. 

For instance, a combination of parental harsh discipline and high warmth has been 

associated with poorer emotion regulation and higher anxiety and externalising 

problems in previous studies (Anonas & Alampay, 2015; Aunola & Nurmi, 2005; 

Lansford et al., 2014), possibly due to the resultant inconsistency in parenting styles. 

Alternatively, it may be that sensitive early parenting is less adaptive in the long-term 

in the high-risk context of a township, or precedes other parenting styles, such as 

parental over-protectiveness, which has in turn been associated with higher PTSS 

(Bokszczanin, 2008). However, given the unexpected direction of effects and the wider 

set of null findings in the current study, associations between early parenting and later 

child PTSS may be spurious and require replication, especially given the lack of 

previous studies investigating such relationships.  

In contrast to preliminary findings obtained in high income country contexts 

(Bosquet Enlow et al., 2014; MacDonald et al., 2008), we did not find any predictive 

effects of early attachment status on child PTSS outcomes. The large overall sample 

size and the use of the cross-culturally-validated Strange Situation Procedure support 

the reliability of the current null findings. However, it is notable that previous studies 

have been inconsistent in terms of the type of attachment insecurity that has been found 

to be predictive of PTSS (Bosquet Enlow et al., 2014; MacDonald et al., 2008), with 

the current study not being able to study the effects of different sub-types due to too 

small sample sizes in individual groups. Future research is needed investigating this in 

more depth. We also found no evidence that 13-year concurrent parenting stress was 

associated with adolescent PTSS, which contrasts with a recent meta-analytic review 

that found small but reliable associations between post-trauma parenting style and 
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child PTSS (Williamson et al., 2017). Measurement of more overtly negative parental 

behaviours (e.g., harsh parenting) or of trauma-specific parental responses (Hiller et 

al., 2018), both of which have been more strongly associated with child PTSS in 

previous research, may have yielded different findings.  

Our overall pattern of findings provides little support for the hypothesis that 

characteristics of the parent-child relationship influence child risk of PTSS. It may be 

that in the current high-risk, LMIC context, characterised by high levels of adversity, 

lack of feelings of safety and relatively frequent changes in primary caregivers 

throughout childhood and adolescence, parents can do less to buffer children against 

the mental health impacts of trauma. Adolescents living in township communities in 

South Africa are exposed to levels of trauma and adversity that are exceptionally high. 

Wider stressors, such as poverty and deprivation, are likely to also play important roles 

in determining child and family resiliency (Nichol, 2018). Furthermore, community 

factors (e.g., lack of safety on the negative side versus mentorship supporting adaptive 

development on the positive side; Heard-Garris, Davis, Szilagyi, & Kan, 2018) may 

be additional relevant predictors of CYP’s outcomes. Overall, processes shaping child 

resiliency in high-risk, LMIC contexts may be very complex, which needs to be 

accounted for when aiming to create vulnerability-stress models with higher predictive 

power in future studies. 

The current study has several major strengths, including the longitudinal 

design, the use of direct, observational measurements of early parenting and 

attachment, and the large sample from a high-risk, LMIC context. However, it also has 

several limitations. Firstly, the extent of lifetime trauma exposure was not fully 

assessed. As children were not asked to provide descriptive information (e.g., type) on 

their most severe trauma as part of the Child PTSD Checklist, it was also not possible 

to assess whether the event they thought of met DSM-V criteria. These limitations 

should be addressed in future research. Secondly, the current study was originally 

designed as an intervention study, which may have altered attachment and parenting 

styles. However, we found no evidence that being in the intervention group influenced 

13-year outcomes. Thirdly, it needs to be ensured that measures are cross-culturally 

valid. While the Strange Situation Task has been studied across different countries, 

further research is needed on what may be considered adaptive parenting in LMIC 

contexts to adequately capture it in assessments. Fourthly, more complete descriptions 

of caregiving patterns should be obtained, including assessments of fathers where 



 

132 
 

present, or of other relevant caregivers. Finally, future studies may aim to collect more 

frequent measures between early childhood and adolescence, and to more directly 

assess regulatory abilities in children. This will allow researchers to capture factors 

potentially contributing to vulnerability-stress interactions more completely. 

In sum, the current study did not support a vulnerability-stress model of PTSD 

in a high-risk, LMIC context. Early parenting and extent of trauma exposure were 

found to be associated with PTSS status in early adolescence, but findings should be 

interpreted with caution. Future studies should aim to conduct more comprehensive 

and frequent assessments of parenting and stressful life events, as well as potential 

other influential factors to examine vulnerability-stress processes in more detail. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

133 
 

References 

Abidin, R. R., & Abidin, R. R. (1990). Parenting Stress Index (PSI) [Measurement 

Instrument]. Charlottesville, VA: Pediatric Psychology Press. 

Ainsworth, M. D., & Bell, S. M. (1970). Attachment, exploration, and separation: 

Illustrated by the behavior of one-year-olds in a strange situation. Child 

Development, 41(1), 49-67. doi:10.2307/1127388 

Amaya-Jackson, L., McCarthy, G., Cherney, M., & Newman, E. (1995). Child PTSD 

checklist [Measurement instrument]. Durham, NC: Duke University Medical 

Center.  

Anonas, M. R., & Alampay, L. P. (2015). The Moderating Role of Parental Warmth 

on the Relation Between Verbal Punishment and Child Problem Behaviors for 

Same-sex and Cross-sex Parent-Child Groups. Philippine Journal of 

Psychology, 48(1), 115-152. PMID: 26752797 

Aunola, K., & Nurmi, J. E. (2005). The role of parenting styles in children's problem 

behavior. Child Development, 76(6), 1144-1159. doi:10.1111/j.1467-

8624.2005.00841.x 

Barroso, N. E., Hungerford, G. M., Garcia, D., Graziano, P. A., & Bagner, D. M. 

(2016). Psychometric properties of the Parenting Stress Index-Short Form 

(PSI-SF) in a high-risk sample of mothers and their infants. Psychological 

Assessment, 28(10), 1331-1335. doi:10.1037/pas0000257 

Beeghly, M., Fuertes, M., Liu, C. H., Delonis, M. S., & Tronick, E. (2011). Maternal 

sensitivity in dyadic context: Mutual regulation, meaning-making, and 

reparation. In Maternal sensitivity: A scientific foundation for practice. (pp. 

45-69). Hauppauge, NY, US: Nova Science Publishers. 

Bokszczanin, A. (2008). Parental support, family conflict, and overprotectiveness: 

predicting PTSD symptom levels of adolescents 28 months after a natural 

disaster. Anxiety Stress Coping, 21(4), 325-335. doi:10.1080/10615800 

801950584 

Bornstein, M. H. (2012). Cultural Approaches to Parenting. Parenting, Science and 

Practice, 12(2-3), 212-221. doi:10.1080/15295192.2012.683359 

Bosquet Enlow, M., Egeland, B., Carlson, E., Blood, E., & Wright, R. J. (2014). 

Mother-infant attachment and the intergenerational transmission of 

posttraumatic stress disorder. Developmental Psychopathology, 26(1), 41-65. 

doi:10.1017/s0954579413000515 

Boyes, M. E., Cluver, L. D., & Gardner, F. (2012). Psychometric Properties of the 

Child PTSD Checklist in a Community Sample of South African Children and 

Adolescents. PLOS ONE, 7(10), e46905. doi:10.1371/journal.pone.0046905 

Cluver, L., Fincham, D. S., & Seedat, S. (2009). Posttraumatic stress in AIDS-

orphaned children exposed to high levels of trauma: the protective role of 

perceived social support. Journal of Traumatic Stress, 22(2), 106-112. 

doi:10.1002/jts.20396 

Cluver, L., Gardner, F., & Operario, D. (2007). Psychological distress amongst AIDS-

orphaned children in urban South Africa. Journal of Child Psycholy and 

Psychiatry, 48(8), 755-763. doi:10.1111/j.1469-7610.2007.01757.x 

Cooper, P. J., Tomlinson, M., Swartz, L., Landman, M., Molteno, C., Stein, A., . . . 

Murray, L. (2009). Improving quality of mother-infant relationship and infant 

attachment in socioeconomically deprived community in South Africa: 

randomised controlled trial. BMJ, 338, b974. doi:10.1136/bmj.b974 



 

134 
 

Copeland, W. E., Keeler, G., Angold, A., & Costello, E. J. (2007). Traumatic events 

and posttraumatic stress in childhood. Archives of General Psychiatry, 64(5), 

577-584. doi:10.1001/archpsyc.64.5.577 

Declercq, F., & Palmans, V. (2006). Two subjective factors as moderators between 

critical incidents and the occurrence of post traumatic stress disorders: Adult 

attachment and perception of social support. Psychology and Psychotherapy: 

Theory, Research and Practice, 79(3), 323-337. 

Edhborg, M., Lundh, W., Seimyr, L., & Widström, A. M. (2003). The parent-child 

relationship in the context of maternal depressive mood. Archives of Women’s 

Mental Health, 6(3), 211-216. doi:10.1007/s00737-003-0020-x 

Farran, D. C., Kasari, C., Comfort, M., & Jay, S. (1986). The parent/caregiver 

involvement scale. Greensboro: The University of North Carolina at 

Greensboro, School of Human Environmental Sciences 

Fearon, R. M., Tomlinson, M., Kumsta, R., Skeen, S., Murray, L., Cooper, P. J., & 

Morgan, B. (2017). Poverty, early care, and stress reactivity in adolescence: 

Findings from a prospective, longitudinal study in South Africa. 

Developmental Psychopatholy, 29(2), 449-464. doi:10.1017/s0954579417 

000104 

Feldman, R., & Eidelman, A. I. (2009). Biological and environmental initial conditions 

shape the trajectories of cognitive and social-emotional development across the 

first years of life. Developmental Science, 12(1), 194-200. doi:10.1111/j.1467-

7687.2008.00761.x 

Feng, X., Shaw, D. S., & Moilanen, K. L. (2011). Parental negative control moderates 

the shyness–emotion regulation pathway to school-age internalizing 

symptoms. Journal of Abnormal Child Psychology, 39(3), 425-436. 

doi:10.1007/s10802-010-9469-z 

Frodl, T., & O'Keane, V. (2013). How does the brain deal with cumulative stress? A 

review with focus on developmental stress, HPA axis function and 

hippocampal structure in humans. Neurobiology of Disease, 52, 24-37. 

doi:10.1016/j.nbd.2012.03.012 

Gunnar, M. R., Brodersen, L., Nachmias, M., Buss, K., & Rigatuso, J. (1996). Stress 

reactivity and attachment security. Developmental Psychobioly, 29(3), 191-

204. doi:10.1002/(sici)1098-2302(199604)29:3<191::Aid-dev1>3.0.Co;2-m 

Halligan, S. L., Cooper, P. J., Fearon, P., Wheeler, S. L., Crosby, M., & Murray, L. 

(2013). The longitudinal development of emotion regulation capacities in 

children at risk for externalizing disorders. Developmental Psychopathology, 

25(2), 391-406. doi:10.1017/s0954579412001137 

Haskett, M. E., Ahern, L. S., Ward, C. S., & Allaire, J. C. (2006). Factor Structure and 

Validity of the Parenting Stress Index-Short Form. Journal of Clinical Child 

and Adolescent Psychology, 35(2), 302-312. doi:10.1207/s15374424jccp 

3502_14 

Heard-Garris, N., Davis, M. M., Szilagyi, M., & Kan, K. (2018). Childhood adversity 

and parent perceptions of child resilience. BMC Pediatrics, 18(1), 204. 

doi:10.1186/s12887-018-1170-3 

Hertzman, C., & Boyce, T. (2010). How experience gets under the skin to create 

gradients in developmental health. Annual Review of Public Health, 31, 329-

347. doi:10.1146/annurev.publhealth.012809.103538 

Hiller, R. M., Meiser-Stedman, R., Lobo, S., Creswell, C., Fearon, P., Ehlers, A., . . . 

Halligan, S. L. (2018). A longitudinal investigation of the role of parental 

responses in predicting children's post-traumatic distress. Journal of Child 

Psychology and Psychiatry, 59(7), 781-789. doi:10.1111/jcpp.12846 



 

135 
 

Hofman, K., Primack, A., Keusch, G., & Hrynkow, S. (2005). Addressing the growing 

burden of trauma and injury in low- and middle-income countries. American 

Journal of Public Health, 95(1), 13-17. doi:10.2105/ajph.2004.039354 

Karatzias, T., Chouliara, Z., Power, K., Brown, K., Begum, M., McGoldrick, T., & 

MacLean, R. (2013). Life satisfaction in people with post-traumatic stress 

disorder. Journal of Mental Health, 22(6), 501-508. doi:10.3109/09638237 

.2013.819418 

Karreman, A., Tuijl, C., Aken, M., & Deković, M. (2006). Parenting and Self-

Regulation in Preschoolers: A Meta-Analysis. Infant and Child Development, 

15, 561-579. doi:10.1002/icd.478 

Kopp, C. B. (1989). Regulation of distress and negative emotions: A developmental 

view. Developmental Psychology, 25(3), 343-354. doi:10.1037/0012-

1649.25.3.343 

Landry, S. H., Smith, K. E., Swank, P. R., Assel, M. A., & Vellet, S. (2001). Does 

early responsive parenting have a special importance for children's 

development or is consistency across early childhood necessary? 

Developmental Psychology, 37(3), 387-403. doi:10.1037//0012-1649.37.3.387 

Lansford, J. E., Sharma, C., Malone, P. S., Woodlief, D., Dodge, K. A., Oburu, P., . . 

. Di Giunta, L. (2014). Corporal punishment, maternal warmth, and child 

adjustment: a longitudinal study in eight countries. Journal of Clinical Child 

and Adolescent Psychology, 43(4), 670-685. doi:10.1080/15374416.2014. 

893518 

Lewis, S. J., Arseneault, L., Caspi, A., Fisher, H. L., Matthews, T., Moffitt, T. E., . . . 

Danese, A. (2019). The epidemiology of trauma and post-traumatic stress 

disorder in a representative cohort of young people in England and Wales. 

Lancet Psychiatry, 6(3), 247-256. doi:10.1016/s2215-0366(19)30031-8 

Liew, J., Carlo, G., Streit, C., & Ispa, J. (2018). Parenting Beliefs and Practices in 

Toddlerhood as Precursors to Self-Regulatory, Psychosocial, and Academic 

Outcomes in Early and Middle Childhood in Ethnically Diverse Low-income 

Families. Social Development, 27, 891-909. doi:10.1111/sode.12306 

Liotti, G. (1992). Disorganized/disoriented attachment in the etiology of the 

dissociative disorders. Dissociation, 5(4), 196-204. 

Little, C., & Carter, A. S. (2005). Negative emotional reactivity and regulation in 12-

month-olds following emotional challenge: Contributions of maternal-infant 

emotional availability in a low-income sample. Infant Mental Health Journal, 

26(4), 354-368. doi:10.1002/imhj.20055 

Liu, R., Calkins, S. D., & Bell, M. A. (2018). Fearful Inhibition, Inhibitory Control, 

and Maternal Negative Behaviors During Toddlerhood Predict Internalizing 

Problems at Age 6. Journal of Abnormal Child Psychology, 46(8), 1665-1675. 

doi:10.1007/s10802-018-0419-5 

Loman, M. M., Gunnar, M. R., Early Experience, S., & Neurobehavioral 

Development, C. (2010). Early experience and the development of stress 

reactivity and regulation in children. Neuroscience and Biobehavioral 

Reviews, 34(6), 867-876. doi:10.1016/j.neubiorev.2009.05.007 

MacDonald, H. Z., Beeghly, M., Grant-Knight, W., Augustyn, M., Woods, R. W., 

Cabral, H., . . . Frank, D. A. (2008). Longitudinal association between infant 

disorganized attachment and childhood posttraumatic stress symptoms. 

Developmental Psychopathology, 20(2), 493-508. doi:10.1017/s095457940 

8000242 

Main, M., & Solomon, J. (1990). Procedures for identifying infants as 

disorganized/disoriented during the Ainsworth Strange Situation. In M. T. 



 

136 
 

Greenberg, D. Cicchetti, & E. M. Cummings (Eds.), Attachment in the 

preschool years: Theory, research, and intervention. (pp. 121-160). Chicago, 

IL, US: University of Chicago Press. 

Martin, L., Revington, N., & Seedat, S. (2013). The 39-item Child Exposure to 

Community Violence (CECV) scale: exploratory factor analysis and 

relationship to PTSD symptomatology in trauma-exposed children and 

adolescents. International Journal of Behavioural Medicine, 20(4), 599-608. 

doi:10.1007/s12529-012-9269-7 

Martinez-Torteya, C., Dayton, C. J., Beeghly, M., Seng, J. S., McGinnis, E., Broderick, 

A., . . . Muzik, M. (2014). Maternal parenting predicts infant biobehavioral 

regulation among women with a history of childhood maltreatment. 

Development and Psychopathology, 26(2), 379-392. doi: 10.1017/S09545 

79414000017  

McKeever, V. M., & Huff, M. E. (2003). A Diathesis-Stress Model of Posttraumatic 

Stress Disorder: Ecological, Biological, and Residual Stress Pathways. Review 

of General Psychology, 7(3), 237-250. doi:10.1037/1089-2680.7.3.237 

McShane, K. E., & Hastings, P. D. (2009). The new friends vignettes: Measuring 

parental psychological control that confers risk for anxious adjustment in 

preschoolers. International Journal of Behavioral Development, 33(6), 481-

495. doi:10.1177/0165025409103874 

Mesman, J., van Ijzendoorn, M. H., & Bakermans-Kranenburg, M. J. (2009). The 

many faces of the Still-Face Paradigm: A review and meta-analysis. 

Developmental Review, 29(2), 120-162. doi:10.1016/j.dr.2009.02.001 

Miner, J. L., & Clarke-Stewart, K. A. (2008). Trajectories of externalizing behavior 

from age 2 to age 9: Relations with gender, temperament, ethnicity, parenting, 

and rater. Developmental Psychology, 44(3), 771-786. doi:10.1037/0012-

1649.44.3.771 

Murray, L., & Andrews, E. (2002). The Social Baby. London: CP Publishing. 

Nichol, R. (2018). Does Poverty and Emotional Trauma in Children Affect their 

Mental Health? Techniques in Neurosurgery & Neurology, 1. doi:10.31031 

/TNN.2018.01.000516 

Odgers, C. L., Caspi, A., Russell, M. A., Sampson, R. J., Arseneault, L., & Moffitt, T. 

E. (2012). Supportive parenting mediates neighborhood socioeconomic 

disparities in children's antisocial behavior from ages 5 to 12. Developmental 

Psychopathology, 24(3), 705-721. doi:10.1017/s0954579412000326 

Perfect, M. M., Turley, M. R., Carlson, J. S., Yohanna, J., & Saint Gilles, M. P. (2016). 

School-related outcomes of traumatic event exposure and traumatic stress 

symptoms in students: A systematic review of research from 1990 to 2015. 

School Mental Health: A Multidisciplinary Research and Practice Journal, 

8(1), 7-43. doi:10.1007/s12310-016-9175-2 

Resnick, H. S., Kilpatrick, D. G., Best, C. L., & Kramer, T. L. (1992). Vulnerability-

stress factors in development of posttraumatic stress disorder. Journal of 

Nervous and Mental Disease, 180(7), 424-430. doi:10.1097/00005053-

199207000-00004 

Rudd, K. L., Alkon, A., & Yates, T. M. (2017). Prospective relations between intrusive 

parenting and child behavior problems: Differential moderation by 

parasympathetic nervous system regulation and child sex. Physiology and 

Behaviour, 180, 120-130. doi:10.1016/j.physbeh.2017.08.014 

Solomon, J., & George, C. (2016). The measurement of attachment security in infancy 

and childhood. In C. J. & P. R. Shaver (Eds.), Handbook of Attachment: 



 

137 
 

Theory, Research, and Clinical Applications (3 ed., pp. 366–396). New York, 

NY: Guilford Press. 

Sroufe, L. A. (1997). Emotional development: The organization of emotional life in 

the early years. Cambridge: Cambridge University Press. 

Stein, A., Woolley, H., Cooper, S. D., & Fairburn, C. G. (1994). An observational 

study of mothers with eating disorders and their infants. Journal of Child 

Psychology and Psychiatry, 35(4), 733-748. doi:10.1111/j.1469-7610. 

1994.tb01218.x 

Suliman, S., Mkabile, S. G., Fincham, D. S., Ahmed, R., Stein, D. J., & Seedat, S. 

(2009). Cumulative effect of multiple trauma on symptoms of posttraumatic 

stress disorder, anxiety, and depression in adolescents. Comprehensive 

Psychiatry, 50(2), 121-127. doi:10.1016/j.comppsych.2008.06.006 

Taylor, S. E. (2010). Mechanisms linking early life stress to adult health outcomes. 

Proceedings of the National Academy of Sciences of the United States of 

America, 107(19), 8507-8512. doi:10.1073/pnas.1003890107 

Van Ijzendoorn, M. H., & Kroonenberg, P. M. (1988). Cross-cultural patterns of 

attachment: A meta-analysis of the strange situation. Child Development, 

59(1), 147-156. doi:10.2307/1130396 

van Ijzendoorn, M. H., Schuengel, C., & Bakermans-Kranenburg, M. J. (1999). 

Disorganized attachment in early childhood: meta-analysis of precursors, 

concomitants, and sequelae. Developmental Psychopatholy, 11(2), 225-249. 

doi:10.1017/s0954579499002035 

Wagner, N. J., Gueron-Sela, N., Bedford, R., & Propper, C. (2018). Maternal 

Attributions of Infant Behavior and Parenting in Toddlerhood Predict Teacher-

Rated Internalizing Problems in Childhood. Journal of Clinical Child and 

Adolescent Psychology, 47(1), 569-577. doi:10.1080/15374416.2018.1477050 

Williamson, V., Creswell, C., Fearon, P., Hiller, R. M., Walker, J., & Halligan, S. L. 

(2017). The role of parenting behaviors in childhood post-traumatic stress 

disorder: A meta-analytic review. Clinical Psychology Review, 53, 1-13. 

doi:10.1016/j.cpr.2017.01.005 

World Health Organization (1995). Improving the Psychosocial Development of 

Children. Geneva: WHO.  

 

 

 

 

 

 

 

 

 

 

 

 



 

138 
 

Appendix A 

Table A1 

Model predicting Child PTSS Outcomes at 13 years from Early Parenting, Attachment 

and Concurrent Parenting, With Attachment as a Mediator Variable 

 

Predictor Variable Estimate (β) SE p 
 

 
 

Outcome Variable: Child PTSS at 13 years 
 

Parental Sensitivity (12 mo.) .12 .08 .103 

Parental Intrusiv. (12 mo.) .18 .07 .013* 

Attachment (18 mo.) -.12 .06 .060 

Trauma Exposure (13 yrs.) .30 .07 <.001* 

Childrearing Stress (13 yrs.) -.04 .07 .592 

Sensitivity x Exposure -.01 .08 .937 

Intrusiveness x Exposure .02 .08 .828 

Attachment x Exposure .01 .08 .917 

CS x Exposure -.06 .08 .461 

Child Sex (1= female) .08 .07 .207 

Index (=1) vs. Control Group .03 .07 .702 

Current Carer Income (13 yrs.) -.05 .06 .443 

 
 

Mediator Variable: Early Attachment (18 mo.) 
 

 

Parental Sensitivity (12 mo.) 

 

-.02 

 

.07 

 

.762 

Parental Intrusiv. (12 mo.) -.05 .08 .555 

Child Sex (1= female) -.06 .06 .368 

Index (=1) vs. Control Group 
 

.15 .07 .032* 

 

Notes. SE= standard error; mo.= months; yrs. = years, Intrusiv. = Intrusiveness, CS = 

Childrearing Stress, Index group = intervention group. *p <.05, ** p <.01. 

 

Description of the combined model and analysis steps 

A supplementary analysis was run using MPlus v.8 (Muthén & Muthén, 1998-

2017), with the aim of investigating associations in a model simultaneously 

considering all predictor variables (parental sensitivity and intrusiveness, attachment 

and concurrent parenting) and their interactions with CYP’s extent of trauma exposure. 

Furthermore, attachment was added as a potential mediator between early parenting 

and later PTSS outcomes, as theories have proposed that early parenting may 
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substantially influence attachment formation (e.g., Bowlby, 1969). The group of those 

with full data available on the outcome and all control variables that was used for the 

current analyses consisted of N = 240 CYP. Models were run using a maximum 

likelihood estimation approach. Bootstrapping with 1000 re-samples was used to 

determine bias-corrected indirect mediation effects and associated 95% confidence 

intervals.  

Results 

It was found that only higher parental intrusiveness and CYP’s extent of trauma 

exposure were significantly associated with higher adolescent PTSS at 13 years, at 

small and medium effect sizes respectively. The overall model explained 16.2% in 

PTSS variance (p <.001). Significant findings for parental sensitivity presented in the 

main body of this paper were not replicated. There was also no indication of 

interactions between parenting/attachment and extent of trauma exposure that would 

support a vulnerability-stress model. Furthermore, no significant indirect mediation 

effects on PTSS at 13 years via early attachment at 18 months were found for parental 

sensitivity (β = .003, p = .800, 95% CI = -.02;.02) or parental intrusiveness (β = .006, 

p =.624, 95% CI = -.01; .03). Finally, a higher probability of being securely attached 

was only significantly predicted by membership in the intervention vs. control group, 

but not early parenting or other control variables. 

Conclusion 

Overall, the supplementary analyses entering all relevant predictor variables 

and interaction terms into a combined model support the patterns of associations found 

when running separate models, except for parental sensitivity. However, for the latter, 

the direction of effects was still the same, with a lack of significance potentially due 

to a reduced sample size, as only those who had full data on all control variables were 

included in the current analyses due to software requirements. No evidence of a 

mediator effect for early attachment was found, despite previous studies linking it to 

both, early parenting and post-trauma outcomes (Bosquet Enlow et al., 2014; Main & 

Solomon, 1990).  
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Chapter 4: A longitudinal examination of heart-rate indices as risk markers for 

child posttraumatic stress symptoms in an acute injury sample and the potential 

moderating role of parental post-trauma responses 

 

Manuscript partially published in the Journal of Abnormal Child Psychology 

(excluding the parts on parenting): 

Haag, K., Hiller, R., Peyk, P., Michael, T., Meiser-Stedman, R., Fearon, P., ... & 

Halligan, S. L. (2019). A longitudinal examination of heart-rate and heart-rate 

variability as risk markers for child posttraumatic stress symptoms in an acute injury 

sample. Journal of Abnormal Child Psychology, 47(11), 1811-1820. 
https://doi.org/10.1007/ s10802-019-00553-2 

 

While Chapters 2 and 3 investigated the potential formative role of early 

parenting for later stress resilience, Chapter 4 and 5 instead focus on the effects of 

post-trauma parenting on CYP’s outcomes. As reviewed in the introductory chapter, 

broad parenting styles (e.g., warmth, supportiveness) adopted after trauma may only 

predict CYP’s PTSS at small effect sizes (Williamson et al., 2017). Instead, trauma-

specific responses (e.g., coaching of cognitive or behavioural avoidance) have been 

proposed to possess stronger predictive power (Hiller et al., 2018). However, 

knowledge on mechanisms through which post-trauma parenting may affect CYP’s 

outcomes is limited, with the literature to date mostly focusing on changes in child 

trauma appraisals and their selection of coping strategies. 

A recent review suggested that social support after trauma in general may lead 

to more adaptive brain and physiological responses (Sippel et al., 2015). As such, 

influences of parental behaviours on CYP’s physiological stress reactions may pose 

another pathway of interest. However, research directly investigating such effects is 

limited. The current study thus focused firstly on establishing whether heart-rate 

indices taken at rest and while the CYP provided a verbal account of the trauma one 

month after exposure, predicted their PTSS levels concurrently, and at three and six 

months post-trauma. Heart-rate markers were of particular interest, as they have been 

proposed to reflect both the peri-traumatic stress response and CYP’s ongoing distress 

(Bryant, 2006). We then investigated whether parental positive and negative trauma-

related support behaviours while providing a joint narrative with their child may 

moderate such associations. 
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Abstract 

Heart rate (HR) alterations in the immediate aftermath of trauma exposure have been 

proposed to be potentially useful risk markers for child and adolescent post-traumatic 

stress disorder (PTSD). However, it is not yet clear if this holds true for measures taken 

more distal to the trauma, and no studies have investigated the predictive validity of 

more sensitive HR variability (HRV) indices. Furthermore, there is limited evidence 

of what mechanisms may moderate any associations found between young people’s 

physiological arousal and PTSS outcomes. Parenting poses one potential candidate 

factor, given the hypothesized importance of parents in children’s post-trauma 

recovery. We recruited 76 parent-child pairs (child age 6 to 13 years) after the child 

experienced a traumatic event leading to presentation at a hospital emergency 

department. At 1 month after trauma (T1), HR recordings were obtained at rest, and 

while children verbally recounted their traumatic experience, both alone and together 

with a parent. Global parental positive and negative supporting behaviours during the 

joint trauma narrative were coded from video recordings, while child post-traumatic 

stress symptoms (PTSS) were assessed via self-report at T1 and at 3-month (T2) and 

6-month (T3) follow-ups. We found that for T1, elevated mean HR during trauma 

narratives, but not at resting baseline, was positively associated with PTSS. Most HRV-

indices were also negatively cross-sectionally associated with PTSS. Furthermore, T1 

HR indices predicted PTSS at T2 and partially at T3, although these effects did not 

hold when T1 PTSS were added to the model. No moderating effects of positive or 

negative trauma-related parenting were found. Findings suggest that, consistent with 

the adult literature, HR indices in children may be a concurrent marker of higher PTSS 

and may be predictive of longer-term distress. These findings encourage further 

investigations that track child HR and HRV in relation to PTSS over time after trauma, 

in order to examine how biological profiles evolve in those with persistent symptoms. 

Additional research is needed to establish whether and via what mechanisms parenting 

may influence child physiological responses following trauma exposure. 

 

Keywords: PTSD, heart-rate, heart-rate variability, child, adolescent, parenting 
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Introduction 

Meta-analytic reviews have found that between 10 and 20% of children and 

young persons (CYP) will develop PTSD after exposure to traumatic events (Alisic et 

al., 2014; Hiller et al., 2016). The first six months post-trauma may be particularly 

important, as a period during which initial distress may remit spontaneously or become 

entrenched (Hiller et al., 2016). Since PTSD is known to have serious and persistent 

negative consequences for future adjustment, (Bolton, O'Ryan, Udwin, Boyle, & Yule, 

2000; Salmon & Bryant, 2002), it is important to establish at the earliest possible stage 

which young people are at risk of developing persistent symptoms following trauma-

exposure, and to understand the processes via which risk is conferred. One way of 

achieving this is to identify biomarkers that are associated with the onset and 

progression of the disorder (Beauchaine & Thayer, 2015). Heart rate (HR) measures 

have been proposed to be potentially useful PTSD-biomarkers, as they are relatively 

easy to obtain (Mayeux, 2004; Olsson, Kenardy, De Young, & Spence, 2008). 

Mechanistically, it has been hypothesized that HR elevations commonly found after 

trauma exposure may reflect the adrenergic response at the time of the event, as well 

as ongoing physiological stress reactions (Bryant, 2006). As such, they are believed to 

influence key PTSD-relevant processes, such as initial fear conditioning and trauma-

memory consolidation, and to be related to ongoing symptoms, including heightened 

distress in response to trauma reminders and generalised hyperarousal.  

In adults, there is consistent evidence that elevated basal HR and heightened 

HR reactivity, particularly to trauma cues, are concurrently associated with PTSD, 

suggesting heightened sympathetic activation (Buckley & Kaloupek, 2001). In 

addition, elevated basal HR assessed shortly after exposure to a range of traumatic 

events relatively consistently predicts higher PTSS up to 24 months later (meta-

analytic weighted r=.13) (Morris, Hellman, Abelson, & Rao, 2016). Studies of adult 

PTSD have also examined the role of HR variability (HRV), which assesses changes 

in inter-beat intervals over time, and has been proposed to provide a more sensitive 

index of the autonomic stress response than mean HR (e.g., Appelhans & Luecken, 

2006). Generally, higher HRV is believed to reflect an individual having a wider 

repertoire of stress responses, while lower variability may reflect a diminished capacity 

to cope (Kim, Cheon, Bai, Lee, & Koo, 2018). Consequently, reduced HRV has been 

associated with decreased self-regulation and motivation for social interactions (Kemp 

& Quintana, 2013), with psychological disorders including anxiety and depression 
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(Bassett, 2016; Chalmers, Quintana, Abbott, & Kemp, 2014) and with long term 

consequences, such as higher cardiovascular disease and increased mortality (Thayer, 

Yamamoto, & Brosschot, 2010). One measure which is considered to be a reliable and 

interpretable index of HRV is Fourier-derived high frequency band power (HFBP, 

0.15-0.4 Hz) (Billman, 2013). HFBP is believed to reflect vagally-modulated 

functioning of the parasympathetic nervous system (PSN), with higher HFBP 

indicating higher HRV, and thus a more adaptive stress response (De Bellis & Putnam, 

1994; Shaffer & Ginsberg, 2017). A second, but less frequently studied measure of 

HRV, is low-frequency band power (LFBP, 0.04-0.15 Hz). Its interpretability is still 

debated due to a mix of sympathetic and parasympathetic influences. However, as 

basal LFBP is often reduced after trauma exposure, subsequent increases have been 

proposed to reflect the restoration of the sympatho-vagal balance (Nagpal, Gleichauf, 

& Ginsberg, 2013; Reyes del Paso, Langewitz, Mulder, Van Roon, & Duschek, 2013; 

Shaffer & Ginsberg, 2017). A recent meta-analysis showed that in adults with PTSD, 

relative to controls, there is consistent evidence for decreased basal HFBP, and for 

small, but significant reductions in basal LFBP (Nagpal et al., 2013), indicating HRV 

may be a promising risk marker for PTSD.  

In contrast to robust evidence of persistent cardiovascular alterations in 

association with PTSD in the adult field, studies of CYP have yielded less consistent 

findings. There is also limited evidence on what mechanisms may moderate any 

associations found between heart-rate indices and child PTSS. Regarding heart-rate 

markers, the evidence to date has focused primarily on mean HR. A number of cross-

sectional studies have compared basal mean HR between PTSD and non-PTSD 

samples of CYP, recruited months to years after the original incident (for a review, see 

Kirsch, Wilhelm, & Goldbeck, 2011). However, unlike the relatively consistent pattern 

of elevated basal autonomic activation found in adult PTSD, there is little evidence of 

equivalent changes in CYP. Across studies examining a range of age groups and trauma 

types, all but one (Scheeringa, Zeanah, Myers, & Putnam, 2004) found no difference 

in resting mean HR between CYP with PTSD and trauma-exposed and non-exposed 

controls (Gray, Lipschutz, & Scheeringa, 2018; Jones-Alexander, Blanchard, & 

Hickling, 2005; Kirsch, Wilhelm, & Goldbeck, 2015). Although much of this research 

has been limited by modest sample sizes, one study of 247 young children aged 3-6 

years also found no basal HR elevations in association with PTSD (Gray et al., 2018). 
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Given the challenges of measuring PTSD in younger children, replication of the latter 

result in older children is desirable.  

Other studies have focused on HR reactivity, rather than basal HR, as a PTSD 

risk marker in CYP. Using a range of non-trauma-related provocations, no differences 

in HR reactivity were found between trauma-exposed young people with and without 

PTSD across diverse tasks (Grasso & Simons, 2012; Gray et al., 2018; Jones-

Alexander et al., 2005; MacMillan et al., 2009; Saltzman, Holden, & Holahan, 2005; 

Scheeringa et al., 2004). However, research focusing on trauma-specific provocations 

has yielded more mixed findings. Thus, the aforementioned study of children aged 3-

6 years found a significantly stronger decline in respiratory sinus arrhythmia (RSA) 

during trauma recall in those who suffered from PTSD, as compared to trauma-

exposed and non-exposed controls (Gray et al., 2018). RSA is proposed to comprise a 

measure of parasympathetic tone that relates to emotional regulation (Beauchaine, 

2015). A second study of 124 pre-school children found higher HR reactivity to a 

trauma stimulus in trauma-exposed as compared to non-exposed children, but no 

differences between those with and without PTSD (Scheeringa et al., 2004). In 

contrast, two small studies that used trauma scripts as a provocation found that HR 

reactivity in CYP aged 7-18 with PTSD did not differ from that of either trauma-

exposed or non-exposed controls (Jones-Alexander et al., 2005; Kirsch et al., 2015).  

In addition to cross-sectional evidence, key longitudinal studies have looked at 

the predictive value of HR in relation to PTSD in CYP (e.g., Kassam-Adams et al., 

2005). There is relatively consistent evidence that elevated basal HR obtained within 

24 hours of emergency department (ED) admission following trauma-exposure is a 

positive predictor of short and long-term PTSS in CYP, with a meta-analysis of six 

studies yielding a small but reliable effect (weighted r = .18) (Alisic, Jongmans, van 

Wesel, & Kleber, 2011). However, there has been little longitudinal study of HR 

assessments taken more than 24 hours after ED admission. One study found that HR 

indices assessed at hospital discharge after accidental trauma did not predict 6-month 

PTSS in CYP (Nugent, Christopher, & Delahanty, 2006). Learning more about the 

predictive value of HR measured more distal to the trauma is potentially important, as 

measures obtained early after trauma exposure could be confounded by factors such 

as pain and injury severity, and may not be available for all CYP.  

While there is a need for further, particularly longitudinal evidence of the 

potential role of HR/HRV in relation to CYP’s PTSS, there is also a particular lack of 
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knowledge on what processes may moderate such associations. It has been proposed 

that parents are a key source of support for CYP following trauma exposure, given that 

their cognitive, emotional and social skills are still in development (Salmon & Bryant, 

2002). In accordance, specific parental post-trauma behaviours, such as modelling of 

avoidant coping and expression of maladaptive appraisals have been linked to worse 

PTSS outcomes in CYP, potentially via effects on child cognitive appraisals and use 

of coping strategies (de Haan, Tutus, Goldbeck, Rosner, & Landolt, 2019; Hiller et al., 

2018; Marsac, Kassam-Adams, Delahanty, Widaman, & Barakat, 2014). However, 

parenting may also exert its effects via other mechanisms, one of which could be an 

alteration of child physiological stress responses following trauma exposure. While 

evidence on this is limited, the general literature proposes that post-trauma social 

support may substantially influence neural and physiological reactions (review: 

Sippel, Pietrzak, Charney, Mayes, & Southwick, 2015). Furthermore, one parent-

specific study found that parental PTSS 6 weeks after trauma exposure moderated the 

association between child HR and cortisol measures taken at ED admission, and PTSS 

at 6 months (Nugent, Ostrowski, Christopher, & Delahanty, 2007). However, similar 

associations have not been investigated for variations in post-trauma parenting styles, 

rather than more extreme parental distress symptoms, despite evidence linking positive 

and negative parenting differentially to child and adolescent HR indices (Graham, 

Scott, & Weems, 2017; Johnson et al., 2017). Of note, positive parental behaviours 

(i.e. warm, supportive parenting) may exert their effects by setting an atmosphere in 

which CYP feel comfortable to speak about their trauma, which in turn could aid their 

processing of the event and thus reduce their physiological responses to trauma 

reminders (Power, 2004; Williamson et al., 2017). Negative parenting, on the other 

hand, reflected in harsh, dismissive or controlling styles, has been linked to generally 

increased arousal (e.g., Scott, 2012). In addition, trauma-specific responses, such as 

encouraging an avoidance of trauma-related stimuli, may also prevent habituation 

through exposure and could thus lead to sustained physiological arousal (Ehlers & 

Clark, 2000; Hiller et al., 2018). 

In sum, while longitudinal studies indicate that elevated HR immediately 

following injury can predict later PTSS, evidence on more persistent changes is 

limited. In contrast to the adult literature, generally elevated autonomic activity has 

not been found in CYP with PTSD, and evidence as to whether or not there is greater 

reactivity to trauma stimuli is mixed. In addition, HRV may provide a more sensitive 
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marker of the autonomic stress response but has been little investigated in CYP. In 

order to address gaps in the extant literature, we examined whether HR indices 

obtained 1 month after child trauma exposure were associated with PTSS observed 

concurrently, and whether they were predictive of persistent PTSS 3 and 6 months 

later, in a sample of 76 children aged 6-13 years. We examined both mean HR and 

HRV (HFBP, LFBP) indices, obtained at rest and while the children provided 

narratives of the traumatic experience a) alone and b) together with their parents. 

Furthermore, we investigated whether parental support styles adopted while discussing 

the trauma with the child, may moderate any associations found between physiological 

markers and PTSS. We hypothesized that child mean HR, both at rest and during the 

narratives, would positively predict PTSS at 1, 3 and 6 months, while HRV indices 

would be negatively associated. Furthermore, we expected HR measures taken during 

the trauma narratives to be a stronger predictor of PTSD symptoms than baseline 

(resting) indices. Finally, we hypothesized that parental positive support behaviours 

may lead to a reduced association between child distress as reflected in heart-rate 

indices and concurrent/later PTSS, while maladaptive behaviours may exacerbate it. 

 

Methods 

Participants 

Participants derived from a longitudinal study involving 132 children and 

adolescents (6-13 years) and their primary carers, who were recruited following child 

exposure to an acute trauma leading to ED attendance (for a description of the overall 

sample, see Hiller et al., 2018). The original sample size was determined based on a 

pilot study, which estimated that the longitudinal effect size of the association between 

parenting and PTSS would lie at approximately r = .25. It was calculated that in a 

multiple regression analysis with six predictors, at α = .05 and with a power of 80%, a 

sample size of 120 would be required to reliably detect an effect of this size, with 132 

families ultimately being recruited to account for attrition over time. Of the overall 

sample, 110 (84%) CYP were offered the opportunity to undergo HR assessments 

(equipment was not available for the initial 22 families). Of these, 19 (17%) did not 

want to participate in HR assessments, while for a further seven (6%), the assessment 

was not performed due to situational restraints (e.g., the family had limited time 

available, or the family environment was not conducive to accurate HR data 

collection). Eight recordings (9.5%) showed too much noise to clearly identify R-
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peaks. This led to a final sample of n = 76 participants (56.6% of the overall sample) 

that was included in the present analyses. No significant differences between the group 

who completed the HR task vs. those who were not assessed were found for age (p = 

.48), sex (p = .38), objective trauma severity (p =. 68) and PTSD scores (T1: p =.70, 

T2; p =.39, T3: p = .15). Compared to the overall eligible sample described in Hiller 

et al. (2018) (n = 341, see Appendix A1 for full sample flow chart), there were no 

significant group differences in child age (p = .59) or gender (p = .66). However, those 

who were included in the final sample had significantly lower triage scores when 

presenting to the ED (M = 1.78 vs. M = 2.55, t(246) = 5.02, p <.001 ) than those not 

included (see also Hiller et al, 2018). As a lower triage score indicates that medical 

attention is needed more urgently, children with more severe incidents may be 

somewhat over-represented in the current sample. 

Measures 

Descriptive measures. Descriptive data on the family background and child 

trauma were obtained from parent interviews and ED records. To determine objective 

trauma severity, triage ratings for urgency of care determined by hospital nurses were 

used, ranging from 1 =” immediate care required” to 4 =” less urgent”. 

University of California PTSD Reaction Index (PTSD-RI), Child Report. 

Child PTSD symptom-severity at 1, 3 and 6 months was assessed using the child-

report of the PTSD- RI (Steinberg, Brymer, Decker, & Pynoos, 2004), a measure of 

PTSS for children aged 6 years and older. Children rate the presence of 17 PTSD 

symptoms according to DSM-IV criteria using a 5-point Likert scale ranging from 0 

(“None of the time”) to 4 (“Most of the time”). Sum scores were calculated, ranging 

from 0-68, with higher scores indicating higher PTSS. The PTSD-RI has been found 

to reliably differentiate between individuals with and without trauma exposure 

(Steinberg et al., 2004), and has a high test-rest reliability (Pynoos et al., 1987; 

Steinberg et al., 2013). Total symptom scores show good internal consistency (in the 

current study, Cronbach’s α = .89). 

Trauma narratives. Children were asked to provide two narratives of their 

traumatic experience, always in the same order: a first in the presence of the researcher 

only (child narrative), and a second together with their parent (joint narrative). For 

both narratives, instructions asked participants (either the child only, or the parent and 

the child) to begin their descriptions just before the event occurred and to include 

anything that they thought was important. For the joint narrative, dyads were asked to 
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describe the event together, and the experimenter left the room until called back by the 

family. Following this initial free recall, participants were provided with some 

standard, basic prompts to elicit further recollections. These cues contained questions 

about the child’s thoughts and feelings during and after the event, and were either 

administered by the experimenter for the child narrative, or by the parents in the joint 

narrative. There was no time limit on either narrative, and the tasks were audio- and 

video- recorded. For details on the experimental procedure, see Appendix A2. We 

included HR measures from both narratives in our analyses in order to see whether 

consistent patterns would be yielded across them. 

HR assessments. Electrocardiographic (ECG) data were sampled at a rate of 

600 Hz, using the Bio Radio 150 User Unit (Cleveland Medical Devices Inc., 

Cleveland, OH, USA) and the software “BioCapture” (Biopac-Systems, Goleta, CA, 

USA). Two 2 cm diameter disposable Ag/ AgCl electrodes were placed on the child’s 

chest, beneath both collar bones, approximately 6-7 inches apart. A ground electrode 

was placed on the elbow of the non-dominant hand to allow reliable data collection 

despite the child potentially moving. 

ECG data were pre-processed using the Software “ANSLAB”, version 2.6 

(Blechert, Peyk, Liedlgruber, & Wilhelm, 2016). ECG recordings were visually 

inspected for artefacts and ectopic beats, and R-peak markers automatically set by the 

software were manually corrected where necessary. Datasets only displaying high 

noise, due to equipment failures or electrode detachment, were removed upon visual 

inspection (see above). Furthermore, as HRV analyses are relatively sensitive to noise 

distortions (e.g., Bilchick & Berger, 2006; Camm et al., 1996), the criterion was set 

that to allow for reliable analyses, a continuous recording of more than 120 seconds 

had to be obtained for the baseline section, and of more than 300 seconds for each 

narrative, as the latter were on average substantially longer. This led to the exclusion 

of 3 subjects at baseline, 1 for the child narrative and 4 for the joint narrative. 

Furthermore, if more than 3 seconds of consecutive noise were present, the recording 

was cut, as reliable reconstruction would not have been possible. Subsequently, the 

longest “readable” segment was retained. This affected 9 subjects at baseline (with on 

average 78% of the recording being retained), 10 for the child narrative (77% retained) 

and 20 for the joint narrative (74% retained). 

After pre-processing, mean HR was extracted, and non-parametric fast Fourier 

Transformation, using a Welch window-size of 30 seconds and natural log 
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transformation, was applied to extract indices of HFBP (0.15-4 Hz) and LFBP (0.04-

0.15). In a final step, one participant was excluded due to showing an unrealistically 

high mean HR, and five participants due to exhibiting HFBP and LFBP measures of 

more than 3 standard deviations above the mean, as these measurements likely reflect 

recording errors or equipment malfunctions (Minassian et al., 2015). This led to a final 

sample size of n = 70 for baseline analyses, n = 74 for the child narrative and n = 63 

for the joint narrative. 

Parenting Measures. To code parental supporting behaviours during the joint 

narrative, manuals previously used in the child anxiety field (Fivush & Fromhoff, 

1988; Murray et al., 2014; Reese, Haden, & Fivush, 1993) were modified to account 

for well-known PTSD risk-factors, based on models devised by Ehlers and Clark 

(2000) and Meiser-Stedman (2002). Five different parental behaviours were coded 

from video recordings taken during the joint narrative task. The presence of each was 

rated on a scale ranging from 1 (“behaviour not present”) to 5 (“behaviour very much 

present”). The behaviours assessed comprise: 1) parental discouragement of trauma-

related discussions and expression of emotions, reflected in the parent changing topics 

when the child discussed emotions and reinforcing child avoidance of emotion, as 

opposed to being encouraging and asking open-ended and follow-up questions; 2) 

parental intrusive involvement, such as the parent interfering with or dominating the 

child narrative, rather than granting autonomy to the child on how to construct it; 3) 

parental expressed anxiety, reflecting whether the parents were relaxed during the task 

or showed signs of anxiety in their body language, during speech or through pressure 

to intervene; 4) sensitive parental responses to child needs, which were well-timed, 

appropriate and non-intrusive, as opposed to the parent not responding or responding 

inappropriately to the child’s needs (e.g., comforting when not needed, ignoring child’s 

comments/actions); and 5) general emotional warmth, reflecting the emotional climate 

set by the parents via verbal behaviours (e.g., praise and expressing affection vs. 

criticism, hostility) or non-verbal behaviours (e.g., physical affection, smiling, 

supportive tone of voice vs. mocking the child if they got frustrated). 

Parental behaviours 1-3 were summed up in a global “maladaptive parental 

behaviours” score, while behaviours 4 and 5 were summed up in an “adaptive parental 

behaviours” score. These scores were used for the current analyses, with higher scores 

indicating a stronger presence of each behaviour type. 25% of the transcripts were 

coded by a second rater, blind to participant identity, with inter-rater correlations 
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ranging from r = .70-.98 across codes. Additional quality checks were performed on 

every 10th transcript to ensure consistent coding. 

Procedure 

The study was approved by the Research Ethics Committee of the University 

of Bath and the Oxford A NHS Research Ethics Committee. Eligible families were 

recruited via four hospital EDs within the UK. Informed consent was obtained from 

all individual participants included in the study. Assessments were completed at 3 

time-points: 1 month post-trauma (T1), and 3 months (T2) and 6 months (T3) later. T1 

and T3 assessments took place in the family home, while the shorter T2 assessments 

were conducted using postal or online questionnaires to reduce assessment burden, 

unless a face to face assessment was required (e.g., families requested it, younger child 

age). Parents and children were assessed separately by trained researchers. During the 

2-hour assessment at T1, parents and children first completed demographic, parenting 

and trauma-related questionnaires. Electrodes for the HR recordings were attached 

prior to questionnaire completion, and a 3-minute baseline recording was obtained 

while the child completed a simple writing task. Subsequently, HR was recorded for 

the child narrative task, an anagram task the parent and child completed together (a 

non-trauma specific, mildly stress-inducing task), and the joint parent-child trauma 

narrative. During the recordings, the child was instructed to sit as still as possible in 

order to reduce noise in the recordings. At T2 and T3, parents and children completed 

a range of questionnaires, including reports on current child PTSD symptoms. 

Data Analytic Strategy 

Data were analysed using SPSS version 22 (IBM Corp., 2013). A square root 

transformation was applied to UCLA-RI PTSD scores to address skewness. 

Correlational analyses were performed to determine basic associations between 

variables. Subsequently, linear regression analyses were used to investigate whether 

HR indices (mean HR, LFBP and HFBP) predicted child PTSD symptoms at T1, T2 

and T3. Residualized change scores from baseline HR to task HR were calculated for 

both narratives, to control for pre-existing baseline HR differences. Shapiro-Wilk tests 

indicated these change scores were normally distributed. Since HR indices may be 

associated with each other, each HR predictor was entered into a separate regression 

model. Where T1 HR indices were found to predict symptoms at T2 or T3, analyses 

were re-run controlling for T1 symptom severity, to determine whether HR has 

predictive power above and beyond this. Age, sex and triage were considered as 
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potential control variables for all analyses. The Benjamini-Hochberg procedure 

(Benjamini & Hochberg, 1995), with a false discovery rate set to 5%, was used to 

control to control for multiple testing. All findings remained significant. Finally, 

moderation analyses were run using the PROCESS v. 3.4 macro for SPSS (Hayes, 

2017). This was done where any associations were found between HR indices and 

child PTSS, or where significant correlations were found between the parenting 

moderator and either the predictor or outcome variable. Positive and negative parental 

responses were added separately into the above described models as potential 

moderators, using 95% confidence intervals and bootstrapping with 5000 re-samples. 

Results 

Descriptive Statistics 

The sample comprised 76 children (46 male) aged 6 to 13 years. The majority 

of children had experienced a road traffic accident or other accidental injury as their 

index trauma. Participating parents were predominantly mothers, aged 26-60 years. 

Detailed child and parental descriptive data are provided in Table 1. Child age, sex and  

objective trauma severity were explored as potential covariates. Results showed that 

age was negatively associated with PTSS at T1 and T3 (PTSD-RI T1: r = -.33, p <.001, 

PTSD-RI T3: r = -.27, p < .05), as well as with the following HR indices: baseline 

mean HR (r = -.28, p <.05), joint narrative mean HR (r = -.27, p < .05) and joint 

narrative LFBP (r = .23, p < .05). No significant associations with either PTSD or HR 

measures were found for sex or triage category. Only child age was therefore 

controlled for in regression analyses. 

Associations between HR Indices and PTSD 

Mean child scores on the main variables of analysis are provided in Table 2, 

while correlations between these variables are presented in Table 3. Preliminary 

correlational analyses revealed that none of the HR measures obtained at baseline were 

associated with PTSS at any time point. Consequently, baseline HR indices were not 

explored further as predictors of PTSS in regression analyses. For the child and joint 

narratives, both cross-sectional and longitudinal correlations between mean HR/ HRV 

residualized change scores and PTSS were identified (Table 2; for details, see below), 

which were further investigated in linear regression models, controlling for child age. 

Cross-sectional analyses at T1. For both narrative tasks, correlational 

analyses showed changes in mean HR (as compared to measures at rest) to be 

positively associated with T1 PTSS. Similarly, changes in LFBP/HFBP were inversely  
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Table 1 

Descriptive Information About the Participating Parents and Children 

 

 

Demographic Characteristics 

 

 

Statistic (N= 76) 

 

Parent Characteristics 

Age in years, M(SD) 39.82 (6.53) 

Proportion mothers, N(%) 70 (92.1%) 

Proportion married or cohabiting N(%) 51 (67.1%) 

Educational Status, N(%):  

       School until 18 years or younger 35 (47.3%) 

       Further Education (Vocational Training/  

       Diplomas,…) 

16 (21.6%) 

       Higher Education 23 (31.1%) 

 

Child Characteristics 

Age in years M, (SD) 10.05 (.22) 

Proportion male, N(%) 46 (60.5%) 

Ethnicity- Caucasian, N(%) 68 (89.5%) 

Triage Category, N(%):  

       1 (“immediate attention required”) 37 (48.7%) 

       2 (“very urgent”) 16 (21.1%) 

       3 (“urgent”) 13 (17.1%) 

       4 (“less urgent”) 10 (13.2%) 

Days in Hospital (M (SD), Min-Max)  2.80 (5.40), 0-28  

Days of school missed (M (SD), Min-Max) 5.15 (6.22), 0-28 

Proportion requiring ambulance/ helicopter, N(%): 54 (71.0%) 

 

associated with T1 PTSS (Table 3). We explored these associations further, using linear 

regression analyses, controlling for child age. For the child narrative (Table 4), these 

analyses found that, in accordance with our hypotheses, residualized change scores for 

mean HR were positively associated with T1 PTSS (R2 change compared to a model 

including age only = .09, p = .008), whereas HFBP power was inversely associated 

with T1 PTSS (R2 change = .09, p = .011). However, the predictive effect of LFBP was 

not significant once age was controlled for (R2 change = .04, p = .102). For the joint  



 

154 
 

Table 2 
 

Child Mean Scores on Main Outcome Measures 

Child Variable Mean SD 
CI: Lower Bound; 

Upper Bound 

 

PTSD-RI- T1 18.76 12.54 15.90; 21.63 

PTSD-RI- T2 15.44 12.82 12.19; 18.69 

PTSD-RI- T3 

 

13.91 

 

12.59 

 

10.86; 16.95 

 

Baseline Mean HR 90.07 10.17 87.76; 92.37 

Baseline HFBP 7.67 1.08 7.42; 7.91 

Baseline LFBP 8.91 0.84 8.69; 9.11 

 

Child Narrative Mean HR 92.00 10.57 89.52; 94.43 

Child Narrative LFBP 7.85 0.86 7.66; 8.04 

Child Narrative HFBP 9.32 0.78 9.16; 9.49 

 

Joint Narrative Mean HR 89.25 9.00 87.01; 91.46 

Joint Narrative LFBP 8.03 0.81 7.83; 8.22 

Joint Narrative HFBP 

 

9.61 

 

0.64 

 

9.45; 9.76 

 

Global Positive Parenting 4.13 .83 3.94; 4.31 

Global Negative Parenting 1.83 .66 1.68; 1.98 

 

Notes. PTSD-RI T2 scores are based on N = 59 and T3 scores on N = 68 due to 

participant dropout, all other scores are based on N = 76 at T1. SD = standard deviation, 

HR= heart-rate, HFBP = high frequency band power, LFBP = low frequency band 

power, CI = confidence interval. 

 

narrative, mean HR positively (R2 change = .06, p = .045) and HFBP (R2 change = .18, 

p <.001) and LFBP (R2 change = .12, p = .004) negatively predicted symptoms, with 

small to medium effect sizes (see Table 5). 

Predicting PTSD symptoms at T2. Basic correlational analyses for T2 PTSS 

(i.e., at 3 month follow-up) revealed that T1 changes in mean HR for both the child 

only and joint narratives were positively associated with child/ adolescent PTSS, 

whereas LFBP/HFBP showed inverse associations (Table 3). Again, regression 

analyses, controlling for age, were used to probe these effects further. For the child 
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Table 3 
 

Correlational Associations between PTSD symptoms at T1, T2 and T3 and Heart-Rate Indices and Parenting at 1 Month Post-Trauma. 

 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 
 

PTSD              

1. T1 symptoms  1.00             

2. T2 symptoms    .51**    1.00            

3. T3 symptoms    .50**     .67** 1.00           
 

Mean HR              

4. Baseline .10  .22 .20 1.00          

5. Child narrative   .33**    .36** .24 .06 1.00         

6. Joint narrative .27*    .44** .22 .07 .63** 1.00        
 

HFBP              

7. Baseline  .03 -.19 -.14   -.70** .20 .14 1.00       

8. Child Narrative -.29*  -.32* -.32* -.23 -.59** -.21 .06 1.00      

9. Joint Narrative  -.35**  -.38** -.33* -.12 -.39** -.41** .03  .66** 1.00     
 

LFBP              

10. Baseline .09 -.02 -.10 -.49** .12 .14  .74** .07 -.08 1.00    

11. Child Narrative -.25* -.37* -.25 -.32** -.33** -.24  .16  .64**  .55** -.02 1.00   

12. Joint Narrative  -.40** -.35* -.36** -.40** -.35** -.37** .23  .48**  .70** -.04 .64** 1.00  
 

Parenting              

13. Positive Par. .15 -.06 .12 .13 .04 .03 .04 .01 -.05 -.05 -.01 -.25 1.00 

14. Negative Par. -.28* .07 -.14 .06 -.07 -.19 -.16 -.06 .26* -.19 .12 .30 -.49** 
 

Notes. HR = heart-rate, HFBP = high frequency band power, LFBP= low frequency band power. Heart-rate scores for the narratives are based on 

residualized change-scores between baseline and the respective narrative. * p<.05, ** p<.01. 
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Table 4 

 

Regression Analyses: Prediction of T1, T2 and T3 PTSD Symptoms from Age and Heart-Rate Change Indices for Child Narrative. 

Model, 

Predictors 
T1 (1 month post-trauma) T2 (3 month follow-up) T3 (6 months follow-up) 

 

Model 1 

 

R2 = .13, F(2,66)= 6.28** 

 

R2 = .10, F(2,52)= 4.07* 

 

R2 = .08, F(2,59)= 3.50* 

Age B = -.22 (.10), β = -.26* B = -.11 (.11), β = -.13 B = -.26 (.13), β = -.25* 

Mean HR 

 

B = .47 (.21), β = .26* B = .58 (.24), β = .32* B = .36 (.13), β = .17 

Model 2 R2 = .15, F(2,65)= 7.20** R2 = .10, F(2,52)= 3.95* R2 = .12, F(2,59)= 5.01** 

Age B = -.24 (.10), β = -.29* B = -.15 (.11), β = -.17 B = -.27 (.12), β = -.27* 

HFBP 

 

B = -.51 (.20), β = -.29* B = -.24 (.10), β = -.31* B = -.56 (.26), β = -.26* 

 Model 3 R2 = .10, F(2,66) = 4.90** R2 = .09, F(2,52)= 3.81* R2 = .09, F(2,59)= 4.14* 

Age B = -.23 (.10), β = -.28* B = -.11 (.11), β = -.13* B = -.25 (.13), β = -.24 

LFBP B = -.32 (.19), β = -.19 B = -.53 (.23), β = -.31* B = -.44 (.25), β = -.22 

 

Notes. HR= heart-rate, HFBP= high frequency band power, LFBP = low frequency band power. For all HR indices, change scores from baseline to 

narrative were used. * p<.05, ** p<.01. 
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Table 5 

Regression Analyses: Prediction of T1, T2 and T3 PTSD Symptoms from Age and Heart-Rate Change Indices for Joint Narrative 

Model, 

Predictors 
T1 (1 month) T2 (3 months) T3 (6 months) 

 

Model 1 

 

R2 = .13, F(2,56) = 5.30** 

 

R2 = .19, F(2,45) = 14.65 

 

R2 = .09, F(2,51)= 3.65* 

Age B = -.20 (.11), β = -.24 B = -.06 (.11), β = -.07 B = -.22 (.13), β = -.24 

Mean HR 

 

B = .46 (.22), β = .26* B = .70 (.22), β = .44 ** B = .38 (.26), β = .20 

Model 2 R2 = .19, F(2, 56) = 7.82** R2 = .20, F(2, 45) = 6.84** R2 = .18, F(2,51)= 6.76** 

Age B = -.26 (.10), β = -.31* B = -.18 (.11), β = -.23 B = -.27 (.12), β = -.29* 

HFBP 

 

B = -.62 (.21), β = -.35** B = -.75 (.22), β = -.44** B = -.67 (.24), β = -.35** 

 Model 3 R2 = .26, F(2, 56) = 11.29** R2 = .14, F(2, 45) = 4.76* R2 = .21, F(2,51)= 7.97** 

Age B = -.18 (.10), β = -.21 B = -.10 (.11), β = -.12 B = -.19 (.12), β = -.20 

LFBP B = -.82 (.21), β = -.45** B = -.65 (.24), β = -.37* B = -.80 (.25), β = -.40** 

 

Notes. HR= heart-rate, HFBP= high frequency band power, LFBP = low frequency band power. For all HR indices, change scores from baseline to 

narrative were used. * p<.05, ** p<.01.
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narrative, we found that residualized change scores for mean HR positively predicted 

T2 PTSS (R2 change = .11, p = .014), while HFBP (R2 change = .10, p = .021) and 

LFBP (R2 change = .09, p = .023) were negatively associated (Table 4). Age was only 

a significant predictor of PTSS in the model including LFBP, where it showed a 

negative association. Similarly, for the joint narrative, residualized change scores for 

mean HR positively (R2 change = .18, p = .003), and for HFBP (R2 change = .19, p = 

.002) and LFBP (R2 change = .11, p = .018) negatively predicted PTSS when 

controlling for age, which was a non-significant predictor in all models (see Table 5). 

We next re-ran the models of T2 PTSS, this time including T1 PTSS as an 

additional predictor, in order to see whether T1 HR indices had any longitudinal 

predictive effect above and beyond initial distress. Following the addition of T1 PTSS 

scores to the regression model (B = .46, SE = .12, β = .47, p = .001), mean HR assessed 

during the T1 joint narrative continued to be a positive predictor of T2 PTSS (B = .46, 

SE = .20, β = .29, p = .003; R2 change = .07, p = .030), model R2 = .37, F (3,44) = 

10.12, p <.001. However, all other predictive effects of child narrative and joint 

narrative HR indices were rendered non-significant by the inclusion of T1 PTSS in the 

model (βs ranged -.22 to .20, all p > .07). 

Predicting PTSD symptoms at T3. Hierarchical regression models were only 

run for the three T1 HR indices showing significant correlations with child PTSS at 

T3 (i.e., 6 month follow-up) (see Table 3). For the child narrative, residualized change 

scores for HFBP significantly negatively predicted T3-symptoms when entered in a 

regression model controlling for age (R2 change = .07, p = .037; see Table 4). Similarly, 

for the joint narrative, residualized change scores were significantly negatively 

associated with child PTSS for HFBP (R2 change = .15, p =.003) and LFBP (R2 change 

= .10, p = .017) (see Table 5 for full statistics). When including T1 PTSS scores in 

regression models, all effects were rendered non-significant (βs ranged -.13 to -.09, all 

p >.25). Thus, for all models at step 2, T1 PTSS was the only significant predictor of 

T3 outcomes, explaining 25.5% of variance. 

Parenting as Potential Moderator 

Parental mean scores for adaptive and maladaptive support behaviours during 

the joint narrative are shown in Table 2. Average values were relatively high for 

positive strategies, and relatively low for negative ones. Correlation analyses (Table 3) 

indicated only a small significant negative association between global negative 

parenting and T1 PTSS. However, there was no evidence of associations between 
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negative parenting and CYP’s PTSS at T2 or T3, or of associations between positive 

parenting and PTSS at any time point. Regarding HR indices, there was a small 

positive association between HFBP during the joint narrative and a more maladaptive 

parental support style, but no evidence of any further associations was found. As 

outlined above, moderation analyses were only run where were significant associations 

between heart-rate indices and child PTSS outcomes were shown, or else significant 

associations between either of these two concepts and the parenting moderators 

existed. If this was the case, positive and negative parenting were added separately as 

moderators into the above described models, using the PROCESS macro. No 

moderating influences were found for any associations, even before correcting for 

multiple testing (p = .08 - .99; see Appendix A3 for details). 

Discussion 

We examined whether mean HR and HRV measures taken 1 month after 

exposure to a traumatic event are reliable predictors of child PTSS, both concurrently 

and at 3 and 6 months follow-ups. We also tested whether parent support style when 

discussing the trauma with their child may moderate any of these associations. We 

found that baseline HR at 1 month was not predictive of PTSS cross-sectionally or 

longitudinally. By contrast, indices of HR reactivity in response to trauma provocation 

(either child only or joint narrative) showed a relatively reliable pattern of associations 

with PTSS cross-sectionally, and longitudinally at 3 month follow-up, with less robust 

prediction of 6 month outcomes. However, we did not find parental support to have a 

moderating influence on any of these relationships.  

We found no evidence that baseline HR parameters measured at 1 month post-

trauma are associated with concurrent levels of PTSS in CYP. This is consistent with 

previously reported null findings in relation to basal HR and child PTSS in children 

(Jones-Alexander et al., 2005; Kirsch et al., 2015), but is in contrast to the adult 

literature, where basal elevations in sympathetic activity have commonly been 

reported (Pole, 2007). It is conceivable that mental health linked lifestyle factors (e.g., 

increase tobacco and alcohol use) partially explain PTSD-related changes in basal HR 

in the adult literature. Moreover, the adult field has disproportionately reported on 

veteran samples, where chronic stress and trauma exposure are more typical (Pole, 

2007), whereas we focused on children exposed to acute, single incident trauma. It will 

be important to conduct more long term studies of resting HR in relation to child 

PTSD, in order to examine whether changes emerge over time and could contribute to 
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evidence of increased risk of cardiovascular disease in association with adverse 

childhood experiences (Danese & McEwen, 2012; Suglia et al., 2017).  

We also found no evidence that baseline HR as measured at 1 month post-

trauma was predictive of PTSS 3 and 6 months later. This contrasts with evidence that 

mean HR shortly following ED admission positively predicts long-term PTSS (Alisic 

et al., 2011; Kassam-Adams et al., 2005). The current null findings should be treated 

cautiously, as our study was not well powered to detect longitudinal effects of the 

magnitude previously reported in the literature (r = .18, a small effect, based on meta-

analysis by Alisic et al., 2011). However, the greater elapsed time since trauma 

exposure is one likely explanation for the lack of prediction in the current study. 

Theoretical accounts of longitudinal associations between elevated post-trauma HR 

and later PTSS highlight the potential for initial adrenergic activation to augment 

memory consolidation/conditioning for trauma stimuli as the putative underlying 

mechanism (Bryant, 2006), but the same account cannot easily be applied to HR 

parameters measured 1 month after trauma. Future studies that complete HR 

assessments longitudinally, starting from ED presentation, can help to address such 

questions relating to underlying mechanisms, and can identify optimal time-points at 

which risk marker assessments for PTSS should be conducted (Olsson et al., 2008).  

In contrast to null findings for baseline HR, when we examined reactivity to 

trauma cues using two narrative tasks, relatively higher mean HR as compared to 

baseline was cross-sectionally associated with child/adolescent PTSS at 1 month post 

trauma with small to medium effect sizes, for both narratives. Effects were somewhat 

stronger for the “parent-child” than the “child only” narrative, and it is possible that 

the joint narrative resulted in higher emotional involvement of the child, and 

consequently a pattern of HR reactivity that was more strongly associated with PTSS. 

However, the child narrative was always conducted first, meaning that order effects 

may equally account for the pattern of findings. Overall, our observations challenge 

previous studies which found no differences in mean HR between CYP with PTSD 

and trauma controls when listening to idiosyncratic trauma scripts (Jones-Alexander 

et al., 2005; Kirsch et al., 2015), suggesting no altered physiological reactions. The 

current findings are however consistent with the observations of one previous study of 

pre-school children, which found higher autonomic responding (stronger reduction in 

RSA) to trauma cues in those with PTSD (Gray et al., 2018). In general, these findings 
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indicate that physiological reactivity to trauma cues in association with PTSD in CYP 

may show a profile more similar to that seen in adults than previously thought.  

We also found evidence that indices of HRV are cross-sectionally associated 

with PTSS in young people with small to medium effect sizes. This held true for both, 

HFBP as an indicator of the PNS response (De Bellis & Putnam, 1994), and LFBP as 

a putative indicator of SNS-PNS balance (Nagpal et al., 2013). Specifically, relative 

reductions in HRV change scores from baseline to the narratives at 1 month post-

trauma were negatively associated with PTSS. Lower HRV has been linked to a 

diminished self-regulation (Kemp & Quintana, 2013; Kim et al., 2018), which makes 

our findings consistent with an overall dysregulated ANS response to trauma cues. The 

current study thus lays a promising basis for further explorations of the role of HRV 

as a child/ adolescent PTSD risk-marker. Importantly, while the results in the current 

study were upheld when correcting for multiple testing using the Benjamini Hochberg 

procedure, replication using larger samples and applying more stringent criteria to 

control for multiple testing is needed.  

Analyses of longitudinal associations between physiological reactivity to each 

of our trauma narratives at T1 and PTSS at 3- and 6-month follow-up, showed patterns 

of associations that largely replicated cross-sectional findings, although effects were 

somewhat less robust for the longer follow-up. Despite these observations suggesting 

that altered physiological reactivity could be a marker for persistent distress, only HR 

reactivity during the joint narrative at T2 predicted later PTSS at a medium effect size 

once T1 symptom levels were controlled for. This is not entirely surprising, as PTSS 

at 1-month post-trauma are one of the strongest predictors of long-term PTSD risk in 

CYP (Trickey, Siddaway, Meiser-Stedman, Serpell, & Field, 2012). Furthermore, 

according to our cross-sectional analyses, HR indices and PTSD symptom measures 

obtained at 1 month have a substantial amount of common variance, potentially 

leading to a decreased predictive validity of HR indices when these two potential risk-

markers are combined. Thus, co-varying for concurrent symptoms in trying to predict 

later distress is a particularly stringent test of causality. Nonetheless, based on the 

current findings it is possible that physiological reactivity to trauma cues is a marker 

for concurrent distress, rather than a causal factor in the aetiology of PTSD.  

Finally, we found no evidence that parental support style (either adaptive or 

maladaptive) during the joint parent-child trauma narrative moderated associations 

between HR markers and either concurrent or later PTSS. Indeed, we did not find that 
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parental support style was associated with either HR indices or PTSS, with the only 

exceptions being small but significant association between greater maladaptive 

parental behaviours and both higher concurrent PTSS and HFBP during the joint 

narrative. This is surprising, given relatively robust previous evidence linking 

parenting to child PTSS (e.g., Hiller et al., 2018; Williamson et al., 2017) and could 

indicate that parenting measures taken during the joint narrative may have been too 

situation-specific and not predictive of more complex parental behaviours outside of 

the artificial lab situation. Findings are also in contrast to those of a previous study 

suggesting that parental PTSS at 6 weeks moderated associations between CYP’s 

resting HR at hospital admission and their post-trauma outcomes at 6-months (Nugent 

et al., 2007). Given a similar sample size (though a somewhat lower average age) in 

our study, this discrepancy may simply indicate that parents’ own distress (i.e., PTSS) 

is a more important moderator of physiological responses and PTSS in CYP than their 

support styles during discussions about the trauma. Alternatively, more immediate 

parental behaviours and responses, especially in the peri-traumatic phase, may be more 

important determinants of child outcomes, given that initial levels of arousal could 

influence PTSD etiological processes, such as trauma memory formation (Ehlers & 

Clark, 2000; Marsac et al., 2014). In later phases of recovery, CYP’s physiological 

stress responses and associated hyper-arousal may already be relatively stable, and 

parental support behaviours may therefore have less relevance, while their distress 

poses a stronger influence. Furthermore, factors such as parental influences on CYP’s 

appraisals of the trauma or their selection of coping strategies may become more 

relevant predictors of long-term outcomes 1 month after trauma (e.g., Hiller et al., 

2018). Finally, it may be that we lacked the power to detect any relevant moderation 

effects due to a moderate sample size (Memon et al., 2019), or that the relationship 

between parenting and physiology at 1 month after trauma is only relevant in a highly 

distressed risk group of children. In either case, replication is required, given that the 

literature on parenting as a potential moderator of the association between initial 

arousal and PTSS development is very limited. Further research may aim to establish 

whether peri- and post-trauma parenting affect child PTSS outcomes through different 

mechanisms (e.g., by influencing physiology vs. coping responses). It could also cover 

additional biological predictors, such as hormone levels or brain responses. 

Our study has several strengths, including a longitudinal design, the 

incorporation of both baseline and trauma reactivity measures, and the use of ECG to 
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measure HR and HRV. Nonetheless, findings must be considered in the light of several 

limitations. First, as the HR measurements were only introduced several months into 

the study, and a number of recordings had to be excluded due to high noise, the sample 

size was only moderately large, potentially limiting our power to detect long-term 

effects. Second, while the age range was smaller than in many previous studies, the 

sample still comprised mixed developmental stages. With mean resting HRs changing 

substantially over the course of development (Kassam-Adams et al., 2005), further 

studies are required to investigate age effects in more detail and derive reference values 

before HR assessments can be established as routine clinical markers. Third, the 

current study did not take into account child pre- and post-traumatic medical/physical 

health status, which could have potentially confounded heart-rate measures. Fourth, 

CYP in the current sample had all experienced single-incident traumas. This limits the 

generalizability of current findings to other populations, such as children exposed to 

repeated or prolonged traumas, or those living in high-risk contexts, who might exhibit 

different patterns of HR reactivity following trauma exposure (Cloitre et al., 2009). 

Relatedly, symptoms were generally low at T3, with few children showing clinically 

significant PTSS levels. This could have contributed to the lack of strong predictive 

effects. It may be of benefit to replicate the study in a clinical sample, investigating 

the association between HR indices and PTSD diagnoses, which was not possible here 

due to the small numbers of CYP meeting diagnostic criteria. Finally, it is important 

to notice that there was a slight over-representation of children with more severe 

injuries in our sample, as compared to the overall eligible sample, with findings 

requiring confirmation in a sample that does not show this bias. 

In sum, the current study extended present research on HR indices as a risk-

marker for child and adolescent PTSD in several directions. This includes an 

investigation of the predictive value of HRV assessments, which had not previously 

been studied in this population. We found relatively consistent evidence that CYP’s 

physiological arousal when recalling their trauma was linked concurrently and 

longitudinally with PTSS. However, we found no evidence of a moderating effect of 

parental support on such associations. Extending our knowledge on this matter will 

ultimately allow improved routine assessments, as well as the targeted implementation 

of preventive and therapeutic measures, with the aim of buffering adverse outcomes 

following child and adolescent trauma-exposure as effectively as possible.  
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Figure A1. Flow Chart of Recruitment Numbers (appended from Hiller et al., 2018) 

 

 

Reasons for not participating 

- 25 could not have their first assessment 

scheduled within 1-month 

- 13 were not interested/too busy 

- 5 believed it would be too distressing for  

  child 

19 families could not be assessed within 

required 1-month post-hospital timeframe.  

3-month follow-up: n = 59 

(77.6 % of original sample) 

17 out of 76 questionnaires not returned 

within timeframe 

8 families out of 76 could not be contacted or 

declined 

Heart-rate data missing: 

- 22 equipment not available 

- 19 did not want to take part 

- 6 due to situational constraints  

- 8 traces removed due to noise 

Reasons for non-contact: 

- 94 could not be contacted within 1-month 

- 52 were not interested/too busy 

- 2 believed it would be too distressing for  

  child 

341 eligible families 

194 contacted by research team 

151 agreed to participate 

Full Study Sample at T1: N = 132 

Heart-Rate Sample at T1: N = 76 

6-month follow-up: n = 68 

(89.5% of original sample) 
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Appendix A2 

 

a. Protocol for the Child Trauma Narrative 

[Heart rate monitor was already set up in the beginning of the session] 

 

Prior to start: 

• Child rates current emotional state (arousal/ distress), and their emotional state 

at the worst point of the event on 0-100-point visual analogue scales.  

 

Instructions for the child: 

“I understand that you experienced …………………………………………………… 

I would like you to think back to that time and tell me everything you can about what 

happened. If you can, include what you saw, heard, thought and how you felt at the 

time. Begin just before the……………………………….. and talk about as much of 

that day as you like, including what happened at the hospital and afterwards if you 

want to. Some of it may be hard to remember or may bring back uncomfortable 

feelings or memories. Sometimes people find it helpful to talk about experiences like 

this, but it is up to you how much you want to tell me. I’m going to sit quietly and let 

you talk for as long as you like.” 

 

Example prompts: 

• And then what happened? 

• Can you tell me more about that? 

• I’ll let you think for a few moments in case there is anything more you want to 

tell me. 

• Go on if you can. 

 

After the recall: 

• Ask “Which part do you think was the most upsetting or scary for you?” 

• Child rates emotional state (arousal/ distress) while describing what happened 

on a 0-100-point visual analogue scale.  
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b. Protocol for the Parent-Child Joint Narrative 

 

Prior to start: 

• Parent and child rate their current emotional state (arousal/distress) on 0-100-

point visual analogue scales.  

 

Instructions for parent and child: 

“We would now like you to talk to each other about the frightening event/ accident 

that happened and try to describe it together. You can do this in any way that you want; 

there are no rules. Try to begin just before the event happened and include anything 

about what happened afterwards that you think is important. We will leave you to talk 

for as long as you like. When you have finished describing the event, we will give you 

some cards with some extra questions to look at.” 

 

Example prompts:  

• What was happening just before the event? 

• What happened after the accident and before you arrived at hospital? 

• How did you feel at the time? 

• Did you also notice any feelings in your body? 

• What sorts of things were going through your mind during the frightening 

event? 

• Who else was there and what were they doing? 

• How well were you able to cope at the time?  

• Do you feel like you’ve changed since what happened?  

• Are there any things you wouldn’t do anymore since what happened?  

 

After the recall: 

• Ask “Which part of the event do you think was the hardest for you both?” 

• Parent and child each rate emotional state (arousal/distress) while describing 

what happened on 0-100-point visual analogue scales.  
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Appendix A3 

Table A1 

Mediation Analyses: Prediction of T1, T2 and T3 PTSD Symptoms from Heart-Rate Change Indices and Moderation Effects by Global Positive 

Parenting (GPP) for Child Narrative 

Model, 

Predictors 
T1 (1 month post-trauma) T2 (3 month follow-up) T3 (6 months follow-up) 

 

Model 1 

 

R2 = .17, F(4,64) = 3.19, p =.019* 

 

R2 = .16, F(4,50)= 2.37, p = .064 

 

n.s. 

Age B = -.19 (.11), p = .087 B = -.17 (.12), p = .167  

Mean HR B = .67 (1.12), p = .552 B = -.02 (1.25), p = .897  

GPP B = .16 (.24), p = .499 B = -.30 (.28), p = .288  

Mean HR x GPP B = -.05 (.27), p = .865 B = .14 (.29), p = .638  

 

Model 2 

 

R2 = .18, F(4,64)= 3.62, p = .010* 

 

R2 = .17, F(4,50)= 2.57, p = .049* 

 

R2 = .18, F(4,57)= 3.13, p = .021* 

Age B = -.20 (.11), p = .067 B = -.23(.12), p = .064 B = -.36 (.14), p = .012* 

HFBP B = -.1.26 (1.40), p = .372 B = .49 (1.69), p = .773 B = 1.92 (1.80), p = .288 

GPP B = .16 (.24), p = .508 B = -.39 (.27), p = .161 B = -.23 (.31), p = .460 

HFBP x GPP B = .17 (.31), p = .589 B = -.24 (.37), p = .525 B = -.57 (.40), p = .166 

  

Model 3 

 

n.s. 

 

R2 = .19, F(4,50)= 2.85; p = .033* 

 

n.s. 

Age  B = -.20 (.12), p = .050  

LFBP  B = 1.02 (1.22), p = .407   

GPP  B = -.39 (.27), p = .157  

LFBP x GPP  B = -.36 (.28), p = .201  
 

Notes. n.s.: no analyses were conducted as the original model including only HR measures was not significant. HR= heart-rate, HFBP= high frequency 

band power, LFBP = low frequency band power. For all HR indices, change scores from baseline to narrative were used. * p<.05, ** p<.01 
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Table A2 

Mediation Analyses: Prediction of T1, T2 and T3 PTSD Symptoms from Heart-Rate Change Indices and Moderation Effects by Global Negative 

Parenting (GNP) for Child Narrative 

Model, 

Predictors 
T1 (1 month post-trauma) T2 (3 month follow-up) T3 (6 months follow-up) 

 

Model 1 

 

R2 = .20, F(4,64) = 3.89, p = .007** 

 

R2 = .14, F(4,50)= 2.11, p = .093 

 

n.s. 

Age B = -.17 (.10), p = .093 B = -.14 (.12), p = .249  

Mean HR B = .15 (.68), p = .822 B = 1.07 (.84), p = .209  

GNP B = -.47 (.28), p = .102 B = .15 (.35), p = .663  

HR x GNP B = .17 (.35), p = .621 B = -.28 (.46), p = .548  

 

Model 2 

 

R2 = .23, F(4,64)= 4.74, p = .002** 

 

R2 = .15, F(4,50)= 2.17, p = .086 

 

R2 = .15, F(4,57)= 2.49, p = .053 

Age B = -.18 (.10), p =.088 B = -.19 (.12), p = .127 B = -.26 (.13), p = .053 

HFBP B = -.02 (.72), p = .985 B = -1.45 (.98), p = .144 B = -.87 (1.14), p = .446 

GNP B = -.63 (.30), p = .041* B = .22 (.37), p = .554 B = -.14 (.42), p = .747 

HFBP x GNP B = -.31 (.40), p = .441 B = .52 (.56), p = .355 B = .18 (.65), p = .780 

  

Model 3 

 

n.s. 

 

R2 = .14, F(4,50)= 1.97, p = .114 

 

n.s. 

Age  B = -.13 (.12), p = .371  

LFBP  B = -.62 (.67), p = .357  

GNP  B = .23 (.35), p = .509  

LFBP x GNP  B = .04 (.36), p = .906  
 

Notes. n.s.: no analyses were conducted as the original model including only HR measures was not significant. HR= heart-rate, HFBP= high frequency 

band power, LFBP = low frequency band power. For all HR indices, change scores from baseline to narrative were used. * p<.05, ** p<.01 
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Table A3 

Mediation Analyses: Prediction of T1, T2 and T3 PTSD Symptoms from Heart-Rate Change Indices And Moderation Effects by Global Positive 

Parenting (GPP) for Joint Narrative 

Model, 

Predictors 
T1 (1 month post-trauma) T2 (3 month follow-up) T3 (6 months follow-up) 

 

Model 1 

 

R2 = .19, F(4,54)= 3.18, p = .020* 

 

R2 = .24, F(4,43)= 3.40, p = .017 

 

n.s. 

Age B = -.14 (.12), p = .253 B = -.11 (.13), p = .376  

Mean HR B = 1.25 (1.03), p = .229 B = .13 (.99), p = .899  

GPP B = .32 (.27), p = .234 B = -.25 (.28), p = .370  

HR x GPP B = -.19 (.25), p = .449 B = .14 (.24), p = .573  

 

Model 2 

 

R2 = .23, F(4,54)= 4.00, p = .007** 

 

R2 = .28, F(4,43)= 4.21, p = .006** 

 

R2 = .24, F(4,49)= 3.84, p = .009** 

Age B = -.24 (.11), p = .044* B = -.28 (.12), p = .023* B = -.36 (.13), p = .011* 

HFBP B = -.12 (1.38), p = .929 B = -.39 (1.52), p = .798 B = .67 (1.56), p = .667 

GPP B = .21 (.27), p = .440 B = -.44 (.28), p = .114 B = -.27 (.31), p = .369 

HFBP x GPP B = -.11 (.32), p = .729 B = .09 (.35), p = .794 B = -.33 (.37), p = .377 

  

Model 3 

 

R2 = .33, F(4,54)= 6.58, p <.001** 

 

R2 = .26, F(4,43)= 2.30, p = .010* 

 

R2 = .27, F(4,49)= 4.47, p = .004** 

Age B = -.18 (.11), p = .089 B = -.19 (.12), p = .110 B = -.26 (.13), p = .048 

LFBP B = -3.11 (1.30), p = .020* B = -2.21 (1.48), p = .143 B = -1.18 (1.54), p = .449 

GPP B = -.27 (.31), p = .378 B = -.75 (.34), p = .032* B = -.47 (.36), p = .207 

LFBP x GPP B = .52 (.29), p = .078 B = .32 (.33), p = .330 B = .07 (.35), p = .845 
 

Notes. n.s.: no analyses were conducted as the original model including only HR measures was not significant. HR= heart-rate, HFBP= high frequency 

band power, LFBP = low frequency band power. For all HR indices, change scores from baseline to narrative were used. * p<.05, ** p<.01 
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Table A4 

Mediation Analyses: Prediction of T1, T2 and T3 PTSD Symptoms from Heart-Rate Change Indices And Moderation Effects by Global Negative 

(GNP) Parenting for Joint Narrative 

Model, 

Predictors 
T1 (1 month post-trauma) T2 (3 month follow-up) T3 (6 months follow-up) 

 

Model 1 

 

R2 = .18, F(4,54)= 2.93, p = .029* 

 

R2 = .24, F(4,43)= 3.43, p = .016* 

 

n.s. 

Age B = -.18 (.11), p = .117 B = -.09 (.12), p = .444  

Mean HR B = .39 (.73), p = .598 B = .98 (.72), p = .178  

GNP B = -.37 (.33), p = .261 B = .36 (.34), p = .301  

HR x GNP B = .02 (.38), p = .964 B = -.13 (.36), p = .717  

 

Model 2 

 

R2 = .23, F(4,54)= 4.02, p = .006** 

 

R2 = .28, F(4,43)= 4.10, p = .007** 

 

R2 = .22, F(4,49)= 3.50, p = .014* 

Age B = -.24 (.11), p = .027* B = -.23 (.11), p = .037* B = -.31 (.13), p = .019* 

HFBP B = -.61 (.80), p = .449 B = -1.07 (.84), p = .211 B = -.80 (.97), p = .412 

GNP B = -.27 (.32), p = .408 B = .54 (.34), p = .121 B = .37 (.41), p = .374 

HFBP x GNP B = .02 (.46), p = .969 B = .13 (.48), p = .786 B = .05 (.55), p = .932 

  

Model 3 

 

R2 = .31, F(4,54)= 6.08, p <.001** 

 

R2 = .21, F(4,43)= 2.92, p = .032* 

 

R2 = .27, F(4,49)= 4.58, p = .003** 

Age B = -.15 (.10), p = .142 B = -.11 (.12), p = .343 B = -.21 (.12), p = .086 

LFBP B = -.05 (.63), p = .938 B = -.20 (.72), p = .781 B = .00 (.81), p = .999 

GNP B = -.01 (.33), p = .971 B = .53 (.37), p = .162 B = .63 (.45), p = .161 

LFBP x GNP B = -.44 (.35), p = .218 B = -.31 (.40), p = .443 B = .52 (.47), p = .266 
 

Notes. n.s.: no analyses were conducted as the original model including only HR measures was not significant. HR= heart-rate, HFBP= high frequency 

band power, LFBP = low frequency band power. For all HR indices, change scores from baseline to narrative were used. * p<.05, ** p<.01
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Chapter 5: The journey back to normality- children and young people’s support 

needs and support received following trauma exposure 

 

Manuscript in preparation for submission 

 

Chapter 4 found no evidence that parenting poses a moderating influence on 

the association between measures of CYP’s heart-rate responses one month after 

trauma and their PTSS at one, three and six months. This suggests that alterations of 

CYP’s physiological reactions may not be a central mechanism through which the 

effects of adaptive post-trauma parenting are relayed. Still, a range of other evidence 

links parental behaviours one month after trauma to CYP PTSS 6-12 months later (e.g., 

Hiller et al., 2018). Thus, further research is needed on what parental behaviours 

applied at what time during the recovery period are important for adaptive outcomes 

in CYP. To date, however, quantitative evidence mainly focuses on a few, select 

parenting styles (see introductory chapter) and mostly disregards timing effects.  

To gain a fuller picture of CYP’s post-trauma support, is also important to 

understand what other environmental agents beyond parents are influential for their 

outcomes. Generally, CYP have been proposed to come into contact with a wide range 

of potential support providers following trauma exposure, all of whom may take on 

different roles. This ranges from parents, peers, the wider family, schools and hospital 

providers, to the general community (van Wesel et al., 2012). However, evidence on 

the post-trauma influences of most of these actors, except for parents, is relatively 

scarce. The current chapter thus aimed to understand what poses adaptive post-trauma 

support from various sources from CYP’s point of view, with the latter often not being 

considered in current studies (except Alisic et al., 2011). We applied qualitative 

interview methods with 30 CYP who presented at an emergency department following 

injury, illness or assault and asked them about the types of support they received at 

different stages of their recovery (i.e. while in the hospital, when back home and when 

returning to school). Overall, this may help to gain a fuller picture of CYP post-trauma 

support systems, following an ecological perspective that hypothesizes multiple layers 

of support (Bronfenbrenner, 2016). It will also aid in gaining a better understanding of 

CYP’s changing needs over time. 
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Abstract 

Social support has been linked to post-trauma adjustment in children and young people 

(CYP), but the components of good support remain poorly defined. Qualitative 

approaches may be particularly well suited for investigating the role of support from a 

variety of sources, as well as at different stages of recovery after trauma from CYP’s 

perspectives. We conducted semi-structured interviews with 30 children and 

adolescents aged 7 to 16 living in South West England and Wales. The main aim was 

to identify CYP’s support needs, as well as the support they received across different 

stages of recovery after hospitalisation due to injury or illness. Thematic analysis 

revealed that while CYP appreciated increased attention and warm support during the 

hospital phase, most participants wanted their lives to return to normal as soon as 

possible afterwards. CYP identified various barriers towards achieving this aim at 

different stages of recovery. Regarding their support network, while CYP received 

practical and warm support from a range of sources, parents and sometimes peers were 

the most important providers of emotional support and the people that CYP most 

frequently engaged in trauma conversations with. Beyond this, CYP also applied a mix 

of individual-level coping strategies (e.g., rumination, avoidance, distraction). Overall, 

this study implies that ecological models incorporating multiple, interacting layers 

may adequately reflect the structure of CYP’s post-trauma support systems. Findings 

may be used to tailor post-trauma interventions more closely to child and adolescent 

needs at different recovery stages. They also highlight that recruiting parents and peers 

for interventions aimed at improving post-trauma support may carry potential benefits. 

 

Keywords: PTSD, social support, child, adolescent, support networks, coping 
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Introduction 

Admission to hospital following serious injury or illness is a type of single-

incident trauma frequently experienced by children and young people (CYP) across 

the UK and worldwide (Audit Commission, 2007; Watson & Errington, 2016). The 

recovery process can often be lengthy, comprising practical challenges 

(hospitalisation, medical procedures) as well as psychological ones (emotional 

distress, disruption of routines). This may put significant pressure on CYP and their 

families (Alisic, Boeije, Jongmans, & Kleber, 2011a; Ramsdell, Smith, Hildenbrand, 

& Marsac, 2015). A recent meta-analysis found that 11% of CYP aged 5 to 18 show 

persistent symptoms of post-traumatic stress disorder (PTSD) up to one year after 

trauma exposure (Hiller et al., 2016). Trauma exposure in childhood and adolescence 

has also found to be associated with broader long-term mental health difficulties, as 

well as worse social, educational and occupational outcomes (Copeland, Keeler, 

Angold, & Costello, 2007; Karatzias et al., 2013; Perfect, Turley, Carlson, Yohanna, 

& Saint Gilles, 2016). As only a subset of CYP exposed to potentially traumatic events 

go on to develop persistent problems (Alisic et al., 2014; Hiller et al., 2016), it is 

important to gain a better understanding of what factors support adaptive outcomes. 

At the same time, there is a need to study what challenges CYP may face on their way 

to recovery. This holds particularly true for the first six months after exposure, during 

which the majority of psychological recovery appears to occur (Hiller et al., 2016). 

Previous work has established the importance of social support as a predictor 

of CYP’s post-traumatic stress symptoms (PTSS) (meta-analysis: Trickey, Siddaway, 

Meiser-Stedman, Serpell, & Field, 2012), especially given that their cognitive, social 

and emotional capacities are still developing (Salmon & Bryant, 2002). To date, 

empirical studies investigating social influences on CYP’s post-trauma recovery have 

primarily focused on the role of parents or primary caregivers. Quantitative studies 

suggest that parental factors are relevant to child coping, with parent negative trauma 

appraisals, encouragement of avoidant coping and general parental distress having 

been associated with higher child PTSS (Hiller et al., 2018; Scheeringa & Zeanah, 

2001). Evidence on positive parental strategies is more limited, though a meta-analysis 

suggests generally warm and supportive parenting styles are linked with improved 

PTSS outcomes at a small effect size (Williamson et al., 2017). Complementary 

qualitative studies have highlighted that most parents try to adopt a responsive 

parenting style following CYP’s trauma exposure, characterised by recognising and 
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acting upon their child’s needs (Alisic, Boeije, Jongmans, & Kleber, 2011b), and with 

a focus on preventing future harm (Williamson, Creswell, Butler, Christie, & Halligan, 

2016). To achieve this, parents aim to show warm and sensitive behaviours, offer 

reassurance, keep up routines and provide opportunities to discuss the trauma (Alisic 

et al., 2011b; Mangelsdorf, Mehl, Qiu, & Alisic, 2019; McGuire, Hiller, Cobham, 

Haag, & Halligan, 2019; Williamson et al., 2016). However, some parents may 

struggle with supporting their children after trauma, especially if the CYP are strongly 

affected. Resultingly, they describe engaging in potentially maladaptive strategies, 

such as encouraging avoidance coping to minimise their child’s distress (Hiller et al., 

2018; Williamson et al., 2016; Williamson, Creswell, Butler, Christie, & Halligan, 

2019). Overall, these studies provide a good picture of parental efforts to support their 

children after trauma but offer limited insight into what optimal support may look like 

from CYP’s perspective. 

Studies on other sources of social support for CYP after trauma are much 

scarcer. It has been proposed that first responders, emergency department (ED) and 

hospital staff may be able to positively influence child outcomes by adapting a trauma-

informed care approach (e.g., Marsac et al., 2016). However, they may also 

involuntarily disrupt parental efforts to support child adjustment (Alisic et al., 2011b), 

and perceptions of problematic ED care (e.g., lack of information) can increase 

parental anxiety and worsen coping (Williamson et al., 2016). Peers have been shown 

to become increasingly important sources of support for CYP during middle childhood 

and in adolescence. Previous studies indicate they may pose sources of practical, 

emotional and coping support after trauma (Alisic et al., 2011a; Prinstein, La Greca, 

Vernberg, & Silverman, 1996; van Wesel, Boeije, Alisic, & Drost, 2012). 

Accordingly, good peer support and positive coping assistance have been linked to 

lower PTSS and post-trauma functional impairment in CYP (Haden, Scarpa, Jones, & 

Ollendick, 2007; Hébert, Lavoie, & Blais, 2014; La Greca, Silverman, Vernberg, & 

Prinstein, 1996; Morley & Kohrt, 2013). On the other hand, some studies have shown 

that a subset of CYP may also experience peer problems after trauma exposure (e.g., 

bullying), which have been proposed to predict worse outcomes (review: van Wesel et 

al., 2012). Regarding school experiences, teachers are a frequent point of contact for 

trauma-exposed CYP, but may vary in their confidence in providing support, 

depending on their level of knowledge or direct experience with trauma (Alisic, Bus, 

Dulack, Pennings, & Splinter, 2012; Green et al., 2015; Hiller et al., 2017). 
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Importantly, teachers’ lack of knowledge may lead to them mislabelling trauma-

related stress reactions as problematic behaviours, and/or to them engaging in punitive 

strategies with affected CYP, which could exacerbate symptoms (Cole et al., 2005). 

Finally, the wider school context may play an influential role in determining whether 

CYP’s recovery outcomes are adaptive, but evidence on this is limited (though see 

Røkholt, Schultz, & Langballe, 2016 for study highlighting that school unwillingness 

to flexibly adapt to CYP’s needs after exposure to a severe trauma may lead to strained 

relationships with families).  

In summary, previous findings seem to indicate that CYP receive support from 

multiple sources following trauma exposure (Alisic et al., 2011a), reflecting an 

ecological conceptualisation of post-trauma support, with multiple, interacting layers 

(Bronfenbrenner & Morris, 2007; van Wesel et al., 2012). However, few studies have 

examined the complexity of these support structures in depth, and very few have 

interviewed CYP directly to understand their perspectives on what constitutes ideal 

support from each support source. A qualitative study found that n = 25 children aged 

8-12 years who had experienced single-incident traumas (e.g., loss, violence, 

accidents) appreciated tangible signs of social support from family members and 

friends, including gifts, visits, sympathy, and practical help (Alisic et al., 2011a). 

However, information provided about the different support roles that various actors 

(e.g., parents, peers, siblings) may take was limited. Other studies interviewing CYP 

after trauma (e.g., Salter & Stallard, 2004) have typically focused on individual-level 

coping processes, rather than support structures. More detailed examination of how 

the wider social context can meet CYP’s support needs post-trauma is warranted, 

particularly during the first six months which are central for recovery (Hiller et al., 

2016). 

The aim of the current study was therefore to gain a more comprehensive 

understanding of CYP’s support needs and their experiences after trauma exposure. 

We conducted interviews with 30 CYP aged 7 to 16 between one and six months after 

their hospitalization due to injury, illness or assault. Support from a range of sources 

and changes in this support over time were investigated, aimed at providing a more 

nuanced picture of CYP’s complex social support systems and needs. 
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Methods 

Participants 

Ethical approval was obtained from the University of Bath Psychology 

Research Ethics Committee and the NHS Health Research Authority South West - 

Central Bristol Research Ethics Committee. Participants were 30 CYP aged 7 to 16 

years old and one of their parents. Families were recruited following ED attendance 

after child exposure to a DSM-V criterion A trauma, predominantly road traffic 

accidents and accidental injuries. CYP were invited for participation in the study one 

to six months following their initial admission (M = 92.47 days, SD = 46.15), allowing 

assessments of CYP’s experiences at varying stages of recovery. Participants were 

excluded if they met one of the following criteria: insufficient fluency in English; 

suspicion of deliberate self-harm or suicidal intent; intellectual disability precluding 

mainstream schooling (but not learning difficulties or dyslexia); history of organic 

brain damage; and/or child protection involvement/suspicion of carer neglect or abuse. 

Overall, N = 57 families were contacted, of whom n = 30 (53.6%) ultimately 

participated. Reasons for non-participation included the research team not being able 

to contact the parents (n = 14), the parents declining to participate due to being too 

busy or not interested (n = 6), the family living too far away to allow a home visit (n 

= 3), participants dropping out after having been booked into the study (n = 2), and 

other, family-specific reasons (n = 2). There were no significant differences between 

the groups recruited versus not recruited in terms of child age (t (54) = .95; p = .35), 

sex (Chi2(1) = 2.85, p = .09), number of injuries (t(46) = .90, p = .37) and whether the 

child was seen in the resuscitation department (Chi2(1) = 1.40, p = .24). Groups 

differed significantly in triage category (Chi2 (3) = 8.55, p = .04) with 85.7 % (n = 18) 

of participating CYP showing a triage rating of 1 = “requires immediate attention”, 

compared to 46.2 % (n = 12) in the group not taking part. 

Measures 

Demographic questionnaire. Parents were asked to complete a demographic 

questionnaire, providing background information on the child and family, as well as 

details on the child’s psychiatric history, the trauma itself, and the CYP’s support 

needs since the ED visit. 

Child and Adolescent Trauma Screen (CATS). The CATS (Sachser et al., 

2017) was used to assess CYP’s trauma exposure and symptoms of post-traumatic 

stress (PTSS), in order to describe the sample. CYP first completed a trauma checklist. 
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Then, for the trauma currently most affecting them, CYP reported on the presence of 

each of 20 DSM-5 symptoms over the two weeks prior, on a scale of 0 = “never” to 

3= “almost always”. Symptom scores were calculated, with scores of 0-14 considered 

“Not elevated”, 15-20 as “Mild/Moderate PTSD” and 21 or more as “Probable 

PTSD”. The CATS has been found to have good internal consistency (Cronbach’s α 

of .88 or above across international samples) and discriminant validity (Sachser et al., 

2017).  

Interviews. Semi-structured interviews were conducted by two trained 

interviewers during a home visit. CYP were given the choice of whether their parents 

would stay in the room or leave to give them more privacy, with 21 choosing the 

former option. Parents who remained present during the interviews were asked to keep 

in the background, allowing the conversation to focus on the CYP and their 

experiences. Nonetheless, several parents spontaneously intervened to encourage 

honest answers or elaboration, including about the support that they themselves had 

provided, which may have facilitated disclosure. 

The interview guide was developed with the aim of assessing CYP’s support 

needs and their main sources of social support at different stages of recovery in the 

aftermath of hospitalisation due to trauma exposure. At the start of the interview, to 

facilitate discussion, CYP were presented with a picture-based timeline including six 

discrete time points: before the trauma, during the trauma, at hospital, when returning 

home, when returning to school, and “now”. They were then given a range of cut-out 

pictures of emoji-faces, with a word describing the respective emotion written below, 

and were asked to indicate how they felt at each time point. CYP could use multiple 

emojis to describe their feelings at one given time and could add any emotion that they 

felt was missing by writing it down on an additional card. The information provided 

in this timeline task was then used to explore with the CYP their changing 

physical/emotional states over time, the factors underlying these needs, and the support 

they had received in response. Finally, we asked each CYP about the main things that 

helped them feel better over time, as well as to imagine a child or young person who 

had experienced an accident/injury similar to theirs, and to advise this individual’s 

family and friends on how to best support them. Interviews were audio-recorded and 

described verbatim, with any identifying information removed during transcription. 

Thematic saturation was achieved. 
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Procedure 

Families were recruited via purposive sampling. As such, a team of research 

nurses identified potentially eligible families presenting at the ED of a large children’s 

hospital and asked their permission to be contacted by the researchers. Upon 

recruitment into the study, a researcher visited the families at their home for 60 to 90 

minutes. Informed consent was obtained from the parent, while assent was obtained 

from all children and adolescents. The CYP first filled in the CATS, while their 

participating parent completed the demographic questionnaire. CYP were then given 

the timeline task, which served as the foundation for the semi-structured interviews, 

as described above. Following completion of the study, parents and CYP were 

provided with the contact details of the researchers and told to contact them in case of 

distress. A standard risk protocol was in place, but no risk events were identified.  

Analysis 

NVivo 12 (http://www.qsrinternational.com/products_nvivo.aspx) was used to 

conduct a thematic analysis of the interviews, following an inductive analysis approach 

(Braun & Clarke, 2006). KH read all transcripts for familiarisation, before producing 

initial codes for the entire dataset. Codes were then linked together to create candidate 

themes. Transcripts were re-read in order to ensure no information relevant to the 

themes had been missed, and where applicable, codes were added. Particular attention 

was paid to whether differences in themes emerged depending on child sex, age and 

PTSD status. Any identified differences are reported within the respective themes and 

subthemes in the results section. To ensure reliability of the analyses, a second coder 

(RM) read all transcripts and independently developed themes. Agreement between 

the researchers was high, with the main discrepancies related to how themes were 

structured. The researchers resolved any differences by discussion and re-examination 

of the data until a consensus was met. Themes were then further developed and revised 

through feedback from RH and SH, who are experienced in the fields of child 

psychopathology and qualitative research. This input led to some changes in the 

structuring of themes and subthemes, though the general content of the themes 

remained the same. Of note, the lead researcher did not keep a reflexive diary as part 

of the current study. Reflexivity is a key concept in qualitative research, 

acknowledging the subjectivity of the research process, and that researchers’ values, 

beliefs, experiences and preconceptions may influence its various stages, including the 

study design, study conduction, data analysis, and the selection and interpretation of 
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the results for publication (Jootun, McGhee, & Marland, 2009; Nadin & Cassell, 

2006). The use of a research diary may aid reflexivity by creating a dedicated space 

for it and ensuring that it is continuously integrated into the research process (Nadin 

& Cassell, 2006). In the current study, reflexivity was incorporated in various other 

ways. These included a detailed reflection of the main researcher with a trained 

clinician on the interview schedule and on the way the interviews were conducted after 

the first three sessions, the researcher taking notes to make themself aware of any 

circumstances that may have influenced the interviews, and them trying to be aware 

of their own biases and aiming to address them throughout the analysis process, 

including through discussion with other researchers. A more detailed description of 

the reflexivity process relating to the current study is provided at the end of Appendix 

A2. 

Results 

Descriptive Information 

Descriptive information on the sample can be found in Table 1. 53.3% (n = 16) 

of CYP indicated experiencing at least one additional stressful event other than the 

index trauma throughout their lifetime. Mean PTSS scores were M = 12.79 (SD = 

10.13, range = 1-39). Of note, for one CYP, it was not clear whether the index trauma 

they filled in the checklist for was their injury or a second traumatic experience 

reported in the exposure checklist, while for another CYP, CATS scores were missing. 

Overall, seven CYP reported symptom levels of probable PTSD according to the 

CATS scoring system, and another three CYP reported mild-to-moderate PTSD 

symptoms. Consistent with these scores, affected CYP described re-experiencing 

symptoms and maladaptive cognitions, alongside rumination and avoidance of trauma-

related thoughts and conversations in their interviews. A subset of CYP also 

highlighted experiencing other mental health problems, including depression and 

withdrawal, generalised anxiety disorder, panic disorder, and externalising symptoms, 

such as aggression. In addition, CYP frequently described ongoing physical 

limitations, for example relating to head injury. These psychological and physical 

health issues provide a context for the following discussion of both, challenges 

experienced and support received. 

Thematic analyses 

Overall, three main themes were identified, capturing: 1) barriers and 

facilitators towards CYP’s goal to return to normality at different stages of recovery; 
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Table 1 

Descriptive Information on the Children and Parents Interviewed 

 

Demographic Characteristics 
 

 

Statistic (N= 30) 

 

Child Characteristics 
 

Age in Years, M, (SD) 12.03 (2.55) 

Proportion Male, N(%) 23 (76.7%) 

Ethnicity- Caucasian, N(%) 30 (100.0%) 

Trauma Type, N(%)  

        Motor Vehicle Accidents (Pedestrian or in Car) 9 (30.0%) 

        Other Severe Accidents/Injuries (e.g., Sports  

        Injuries, Falls, Amputations, Cycling Accidents) 

18 (60.0%) 

        Acute, life-threatening illness 2 (7.0%) 

        Assault 1 (3.0%) 

Triage Category, N(%):  

       1 (“Immediate Attention Required”) 18 (90.0%) 

       2 (“Very Urgent”) 1 (0.5%) 

       3 (“Urgent”) 2 (1.0%) 

       4 (“Less Urgent”) 0 (0.0%) 

Days in Hospital (M (SD), Min-Max) 6.37 (7.28), 1-35 

Days of School Missed (M (SD), Min-Max) 18.45 (25.06), 2-120  

Proportion Requiring Ambulance/Helicopter, N(%) 23 (76.6%) 

Proportion With Fractures, N(%) 12 (40.0%) 

Proportion Sustaining Head Injuries, N(%) 14 (46.6%) 

 
 

Participating Parent Characteristics 
 

 

Age in Years, M(SD) 42.60 (5.22) 

Proportion Mothers, N(%) 24 (80.0%) 

Proportion Married or Cohabiting, N(%) 21 (70.0 %) 

Education Status, N(%):  

       School Until 18 Years or Younger 6 (20.0%) 

       Further Education (Vocational Training/  

       Diplomas) 

10 (33.3%) 

Higher Education 14 (46.6%) 

Household Annual Income (Before Tax), N(%)  

       < 40,000 GBP 7 (23.3%) 

       40,000- 100,000 GBP 13 (43.3%) 

       > 100,000 GBP 4 (13.3%) 

       Not Sure/ Parent Did Not Wish to Respond 6 (20%) 
 

Note. Information on triage category from hospital records was only available for a 

sub-sample of N = 20 CYP. 

 

2) different types of social support received from various sources after trauma; and 3)  

individual-level coping strategies. Notably, there were limited specific findings 
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 reflecting differences between CYP with high vs. low PTSS, male vs. female sex and 

younger vs. older age. These differences are only mentioned where clear variations 

were present. 

Theme 1: Getting back to normal is a major goal, and CYP identified a range of 

barriers and facilitators towards this goal that changed throughout recovery 

Almost all CYP mentioned that the main long-term goal for their recovery was 

getting back to normal. “Normal” was defined in various ways, and CYP often 

provided concrete criteria for what it would mean for them to feel normal again. This 

included having no more physical impairments, being able to resume pre-trauma 

activities, and/or their social relationships normalising (e.g., family or peers not 

treating the CYP differently anymore because of what happened). Such definitions 

often formed the basis of CYP’s self-checks of their recovery progress, in which they 

compared their current and their previous ’normal’ selves at key time-points (e.g., 

when getting back home or returning to school). Some CYP also described being 

exposed to ongoing trauma reminders, for instance remaining physical injuries, 

ongoing legal procedures after interpersonal trauma, and long waits for medical 

clearance. Such reminders kept the trauma and its consequences present in CYP’s 

lives, and thus prohibited a return to normal. Subsequently, they were often linked to 

worse well-being at the time of interviews. Finally, physical and psychological 

recovery appeared to be closely linked, with many CYP stating that being fully 

physically recovered would lead to them feeling better again emotionally. 

Participant 15: When I’m back, doing everything I could do before– when the teachers 

are not over-cautious, just when everything goes back to normal, is when I’ll probably 

feel better about it than I do now. 

Subtheme 1: At the hospital, CYP struggle with processing the trauma and 

potentially worrisome medical information, as well as a lack of autonomy and 

privacy in wards. CYP’s memories of the trauma and its immediate aftermath were 

often limited and focused on feelings of shock, pain and anxiety. The subsequent time 

spent in the ED/hospital was an emotionally stressful experience for most CYP, with 

many struggling to process the sudden seriousness of the situation. This was especially 

the case if the incident had initially seemed minor, but turned out to be life-threatening 

when arriving at the hospital (e.g., in the case of internal bleeds), or if CYP were given 

diagnoses that caused them to worry, or that they knew could permanently change their 

lives. 
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Participant 23: And they said “you have a possible Grade 5 spleen injury rupture.” 

And then they were like “you need to be going to [NAME] hospital to be treated very 

quickly.” So that was obviously quite traumatic for me, and worrying. 

Furthermore, many CYP reported feeling especially scared and stressed if they 

had to undergo medical procedures. This was often exacerbated by doctors’ duty to 

disclose all possible risks, or by CYP’s own knowledge of potential adverse outcomes. 

Participant 20: I remember asking them- cause I’m really scared of anaesthetics - 

“Am I gonna die?”- And they were like (…) “there’s a 99% chance that you will 

survive, but there’s a 1% chance that you’d die.” So that really (…) scared me. 

A subset of CYP went to several different hospitals before receiving a correct 

medical diagnosis (e.g., for liver lacerations or other internal bleeds), which often led 

to worry, frustration and/or distrust of diagnostic procedures. Where CYP initially 

presented to a non-child-specialised ED, a minority of participants perceived 

insensitive treatment. This included sensationalist behaviour at an unusual injury, a 

dispassionate revealing of diagnosis, or being bluntly told the potentially grave 

consequences of their injury, all of which were linked to distress and anger and 

aggravated the situation. Overall, hospital admissions were often an emotionally 

intense time for the whole family, with some CYP reporting seeing their parents cry 

for the first time in their lives, or perceiving them as being highly distressed, which 

influenced their own emotional reactions. 

During their subsequent stays in hospital wards, which lasted between one 

night and several weeks, CYP often reported experiencing negative moods. 

Specifically, sensory stressors, such as pain or noise in mixed-age wards, and general 

discomfort and boredom due to lack of activities they could engage in and/or lack of 

visitors, adversely affected their well-being. Teenagers, especially, highlighted that 

reduced noise and increased social stimulation in same-age wards could have advanced 

their recovery. Emotional processing of the trauma and its impacts continued during 

the time in the ward, with some CYP initiating conversations with their family. Others, 

however, were still too distressed to discuss the trauma. Those CYP with severe head 

injuries and/or those having been in a coma commonly only regained consciousness at 

this stage. As a result, some struggled with suddenly finding themselves in hospital 

while having no recollection of how they got there, which caused stress and anxiety. 

Such distress was sometimes further aggravated if, due to head injuries, CYP only had 

limited cognitive and/or language capacities available to process what had happened. 
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Participant 30: [I was] just confused just to why I was there. And then when I realised 

what happened and got told.... and started... cause I was quite, like, hazy and, like, I 

wasn’t sure what was going on and I couldn’t remember stuff...  

Loss of autonomy, often also associated with a lack of privacy due to being 

reliant on others for physical care, was another problem CYP described. Teenagers in 

particular often focused on this aspect of their experience, and several participants said 

it led to them being short-tempered and getting into conflict with their families. Some 

CYP perceived restrictions imposed by both their families and medical personnel as 

unnecessarily cautious, and got annoyed as a result, while others attempted to create 

privacy wherever possible (e.g., by making phone calls from the bathroom). The 

hospital being far away from home often worsened such stressful situations, as this led 

to certain CYP, and one or both parents, spending relatively intense amounts of time 

together. 

Participant 4: It was nice [to be looked after], like, to a degree. But then it was also 

really annoying, because I like to be left alone sometimes. 

Participant 11: What I would have preferred was for them [doctors and nurses] not to 

make as much of a fuss about it, just let me do it, and go about my ways. If I need a 

blanket, let me go and get a (…) blanket 

Despite the potential for conflict in families with strained relationships, visitors 

often made a strong positive difference. For example, one teenager described their 

friends’ visit as a turning point in their recovery. Being in a hospital far from home 

could limit actual social contact, but it was also common for participants to use social 

media to stay in touch with family and friends.  

Interviewer: How was that [friends coming to visit for birthday]? 

Participant 25: Changed it really, made me a lot better... started to eat more, then, 

and drink ...yeah, just this boost of my confidence. [We] just talked about a lot of stuff, 

and what happened and (…) then they’d got me stuff for my birthday.  

Subtheme 2: Getting home is a positive key milestone for CYP, but often 

highlights the potential long-term consequences of the trauma for the first time. 

For many CYP, getting home from hospital was a point of relief. Despite some 

worrying about their physical safety initially (e.g., about falling, or hurting themselves 

again), almost all CYP mentioned that they appreciated being back with their families 

in a familiar environment, being able to see their friends again, and gradually regaining 



 

190 
 

their autonomy. This transition helped to re-build their confidence and positively 

contributed to their recovery.  

Participant 13: Just being with people that I loved, and (….) knowing that I was safe. 

So I was home for quite a few days, and then I felt safe, and back to normal. And then 

when I see everyone- everyone was just nice to me, and it felt good. 

However, this was also the time-point at which CYP most strongly realised 

how they were different to their pre-trauma selves and grasped what the long-term 

impacts of their injury/illness may be. Many CYP were at least initially unable to 

engage in the same activities they had before their trauma. Furthermore, they had to 

make adjustments to their home lives (e.g., switching rooms with siblings) and they 

also experienced restrictions in their social lives, including being unable to join their 

friends for sports or other activities, or not being allowed visitors due to risks of 

infection or overstimulation. While some CYP tried to accept these changes as a 

temporary necessity, others struggled to come to terms with them. This was especially 

the case for formerly very active CYP and/or those who experienced more long-term 

or permanent changes (i.e. severe injuries, amputations). In accordance, these CYP 

expressed a range of negative emotions at their restrictions, including anger, 

annoyance, sadness, disappointment and frustration. 

Participant 23: (…) It properly hit me about two weeks later, (…) as it has been really 

good weather recently. But it was (…) quite sad for me, because I (…) had to watch 

lots of my friends go out, (…) do fun stuff. And I was just there, trying to go, but I 

couldn’t. 

Several CYP also described feeling at risk of re-exposure to injury or illness, 

which kept them from resuming their pre-trauma activities and interfered with their 

emotional and physical recovery. A few CYP and their families reported that such 

worries were exacerbated by receiving poor aftercare after having been discharged 

from the hospital. This included not being provided information about follow-up 

appointments, not having important medical questions answered, or being unsure 

whether the child was or would soon be fully medically cleared. 

Participant 25: A bit annoyed, cause it [the support] is so good in hospital, but then 

it’s just gone (…) I just think, I want to ask them some questions (…). 

The return home was often also the point at which CYP first reported 

experiencing some mental health difficulties associated with the trauma, including 

early signs of PTSD, feeling down or distant to others, and experiencing anxiety or 
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panic attacks. For some, this was a result of realising the differences between their 

current and pre-trauma selves, while others increasingly engaged in rumination and 

maladaptive thoughts about the event. A few CYP also highlighted experiencing more 

negative memories in the familiar context of the home, and once the effects of their 

injury wore off.  

I (Interviewer): But you said [when you got home] you were also a little bit upset? (...) 

Do you remember why? 

Participant 3: Cause of what happened. I could remember it better. 

Subtheme 3: Returning to school is a big step for CYP that can have both 

positive and negative impacts on their recovery. CYP spoke in detail about their 

return to school, highlighting its significance in their post-trauma recovery. Many CYP 

reported experiencing mixed emotions before going back to school. On the one hand, 

they looked forward to seeing their peers again and relief from the boredom of staying 

at home. However, on the other hand, they felt anxious about their peers’ reactions, 

and were unsure about whether they would be able to cope with their schoolwork, 

given issues such as concentration problems or ongoing injuries. Some CYP also 

worried about their physical safety - for instance, about being injured again when in 

large crowds or during play at break time, or that teachers/schools may not know what 

to do if a similar trauma re-occurred (e.g., a severe allergic reaction). Importantly, in 

a few cases where social isolation severely affected CYP’s mood, doctors or parents 

actively encouraged a return to school despite CYP’s limited capacity to engage in 

schoolwork, to facilitate normal socialising and improve well-being. 

Participant 20: I was happy to be back, cause I really wanted to think about 

something else. I was obviously nervous about (...) having to see some people that I 

hadn’t seen yet, I didn’t really know how they were gonna react. Also I find it really 

quite difficult in lessons, I can’t concentrate. 

Upon their return to school, CYP tended to received lots of attention from their 

peers initially, including questions about the trauma. Some CYP enjoyed this attention, 

feeling that it showed that their peers cared. Others, however, felt overwhelmed and/or 

uncomfortable, especially if it conflicted with their desire for everything to go back to 

normal. 

Participant 9: And it was quite fun because everyone was like “why do you have a 

massive cast on your arm?”, so like, I got to explain it all 
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Participant 17: And then it was just me in the classroom, and then everybody came 

upstairs and there was, like, a whole crowd outside the door, and it made me feel really 

scared cause of what questions they were going to ask me. And then they came in, then 

they just kept asking me questions and then - I didn’t really like getting crowded a lot, 

and I was also really worried, because I didn’t want to get hit or knocked over. 

During this initial surge in attention, some CYP struggled with their peers 

showing sensationalist behaviour or a lack of understanding of how distressing the 

situation was for them. Several CYP described having to defuse rumours about what 

had happened, sometimes spread via social media. Rarely, CYP also reported a breach 

of confidentiality by peers they had spoken to about the trauma, which led to anger, 

upset and alienation. 

Participant 16: And it was like- how did you fall off? How did you fall off, how did you 

fall off? What did you do, what did you do? Because everybody had (…) their own way 

of thinking about it. Because one of my friends thought I’d broken my leg (…) almost 

everyone had their own story. 

Overall, the success of CYP’s returns to school seemed to largely depend on 

parent-school communication and school provisions that promoted child recovery and 

integration. Most schools were very supportive from the CYP’s perspectives, aiming 

to ensure their physical safety (e.g., by letting them leave class 5 minutes early to avoid 

crowding), reducing or offering support with their workload, and allowing chances for 

quiet-time and rest, driven by CYP’s individual needs. Some schools extended their 

measures further, providing CYP with opportunities to obtain emotional support if 

needed (e.g., via a school nurse or support teachers), and ensuring they were not 

excluded by their peers. For example, some CYP were allowed to pick friends to join 

them for a treat, such as early lunches or playing computer games during break time. 

Others were invited to join trips with their sports teams, despite not being able to play. 

Such support was highly appreciated by CYP and was often linked to better well-being 

at the time of the interviews. 

Participant 17: I think I found it [staying inside during break] helpful, because - it 

made me not so scared that I would get bumped. 

Participant 22: (…) When it’s raining and we can’t go outside, I go to Mrs. M.’s office 

and I play on my Nintendo with other people (…). I’m allowed to choose people. 

Overall, many CYP described warm and supportive behaviours from their 

peers, such as keeping them company or joking around with them. However, a subset 
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of CYP also experienced a lack of peer support. This experience often resulted in 

feelings of upset, anger and/or withdrawal, and sometimes contributed to continuing 

trauma-related distress. Problems comprised exclusion (often as a by-product of the 

CYP not being able to join in for physical or break time activities), being made fun of, 

insensitive reactions such as sensationalism, lack of acknowledgement that something 

bad had happened to the CYP, and/or trying to engage the CYP in what may be 

considered risky behaviours given their injuries. CYP attributed this to their peers not 

understanding the gravity of what had happened, or not realising the impact of non-

visible injuries. Furthermore, they were often unsure how to address these problems 

and commonly did not want to involve their teachers.  

Participant 2: So I’m on my own, every break and lunch. (…) Well, sometimes they 

[peers] come, but it’s hard for them to remember every time. 

Participant 21: Well, all of my family understand. But then some of them, those of my 

friends, who really don’t. (…) I guess when you have a headache, they just can’t see 

the injury? 

Participant 15: And I’d say “just don’t do headers!”. Any my friends are like “come 

on, it’s not that bad, come on, you won’t hurt yourself.” 

Another potential source of problems when returning to school was poor 

parent-school communication. The overall amount of communication differed widely 

between families. While some parents stayed in regular contact with the school 

throughout the CYP’s recovery and set up in-person meetings with relevant individuals 

(e.g., teachers, head of year), other parents only sent an email or a written note to 

inform the school about what had happened. This could lead to the CYP being unsure 

about what their teachers and/or peers knew about their injury/illness, which made it 

harder for some to engage in trauma-related conversations, or to ask for help when 

struggling. In rare cases, this also led to the CYP’s needs not being fully acknowledged 

or met by the teachers, likely as they did not have sufficient information to adjust their 

support behaviours appropriately. Overall, while most CYP said they received good 

support from their teachers, a minority also reported insensitive reactions. This 

included teachers not wanting to reduce a participant’s workload despite them 

struggling, or not acknowledging that something substantive had happened to the CYP. 

Participant 18: The teachers just set homework as usual. I don’t think they realised 

that I still, like, didn’t really understand, so, yeah.  



 

194 
 

Theme 2: Social support is varied and can be an important resource for physical 

and emotional coping 

CYP perceived themselves as having good support from a range of sources and 

described far more positive than negative support experiences. Notably, CYP had very 

varying expectations for support from different sources throughout recovery, and 

reported receiving different types of support from different actors.  

Subtheme 1: CYP had different expectations for different sources of 

support. The descriptions CYP provided about support they had received and/or 

would have wanted to receive, taken together with their recommendations for how to 

support other CYP in similar situations, indicate that they expect varying types and 

depth of support from different actors in their environment. Overall, CYP reported 

mainly relying on their parents for a wide range of practical and emotional support as 

described in more detail below. Although mothers commonly spent substantially more 

time with CYP throughout their recovery, mothers and fathers were often described as 

being similarly important sources of emotional support. CYP also appreciated it when 

their siblings kept them company, cheered them up and initially adjusted their 

behaviours to be quieter and more caring. However, except in rare cases, they did not 

describe their siblings as a main source of emotional support, and mostly wanted them 

to behave as they normally would. Regarding the wider family (such as grandparents, 

aunts, uncles, cousins), CYP were grateful for visits, gifts, warm support and 

reassurance, but usually only spoke to them about the trauma very superficially, if at 

all. This also held true for members of the wider community (e.g., neighbours, family 

friends), though some CYP indicated that they did not enjoy receiving attention from 

individuals that they did not know very well. 

Outside the family, CYP most commonly named peers, and sometimes sports 

teams specifically, as their main providers of warm and emotional support. They 

recommended that peers should regularly check up on a friend affected by trauma, 

keep them company, let them know that they are there to support them if needed, and 

make them feel safe, while at the same time not over-focusing on the trauma and 

treating them normally most of the time. Two adolescents also mentioned having 

partners, but still indicated predominantly relying on their parents for support.  

Regarding wider support networks, doctors and nurses at the hospital were 

perceived as doing their job well, but CYP described them mostly as points of practical 

and superficial warm support. As such, they expected them to be kind, to attend to 
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their needs, and to explain relevant medical information in a sensitive way. Of note, a 

few CYP highlighted they would have liked to receive more information from medical 

personnel about the potential emotional consequences of their trauma, which were 

often not discussed. Finally, at school, while CYP appreciated it when teachers were 

supportive of their needs and superficially checked in with them, the vast majority did 

not want to speak to them about their trauma in depth - if at all, this role fell to school 

nurses or support teachers.  

Subtheme 2: There were mixed views on the helpfulness of talking about 

the trauma. Individual preferences often determined whether or not participants 

wanted to speak about what had happened, or if they perceived this openness to be 

beneficial. Some CYP were happy to speak openly about the trauma and its 

consequences. Conversations mainly took place with parents and were both factual 

and emotional in nature. A few participants, mostly teenagers, also spoke to their peers 

about the event. Of those CYP engaging in trauma-related conversations, a majority 

indicated that they frequently spoke about the trauma initially, but that this became 

rarer as their recovery progressed. As benefits of such discussions, CYP described 

being able to share the mental burden and that it helped them to feel better both, when 

initially distressed and when struggling with the remaining restrictions later on. Of 

note, several CYP stated that being able to make light-hearted jokes about the trauma 

with their peers was a marker for positive progress in their emotional recovery.  

Participant 12: When it first happened, I talked about it quite a lot. But after a while 

I’ve kind of stopped talking about it, because [the CYP felt better]. 

Participant 23: But then we [YP and peers] have jokes now, and I’m like, it’s funny, 

so it’s fine. 

On the other hand, a substantial proportion of CYP indicated not speaking to 

their family about the trauma at all, or in detail, even though all but very few parents 

tried to initiate conversations. For some CYP, this was because they felt they did not 

need help with processing the trauma, that they could cope on their own (a view 

especially prevalent in males) and that they should focus on the future instead of 

dwelling on the incident. Others described themselves as “not being talkers” or 

generally very laid-back persons. Reasons given for not wanting to talk to peers were 

relatively similar, but included additional factors, such as not wanting to be a burden 

or to be in the focus of attention. However, there was also a sub-group of CYP who 

avoided speaking or thinking about the trauma due to distress and tended to react with 
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upset if their family and friends brought up the topic. Interestingly, some CYP showed 

high PTSS scores on the CATS, but insisted they had not been impacted much by the 

trauma in the interviews, potentially reflecting an unwillingness to engage with 

stressful trauma-related contents.  

Participant 18: I’d probably recommend parents to kind of comfort you, and not talk 

about the accident, because I didn’t really like that. (...) Cause I just couldn’t 

remember it. Yeah, I just didn’t like hearing about it. 

Overall, the group of CYP with moderate-to-probable PTSD consisted about 

equally of those who still spoke regularly to others about the trauma at the time of the 

interviews as a way of processing the event and its negative consequences, and those 

who avoided the topic of the trauma altogether due to distress.  

Subtheme 3: CYP receive practical and warm support from a range of 

sources, but mostly depend on parents and peers for emotional support. CYP 

reported receiving various types of practical support, including medical help from 

doctors and nurses at the hospital, assistance from their parents with daily tasks (e.g., 

washing) once they got back home, and/or peers helping out with schoolwork or 

carrying their school bags. CYP appreciated this but were sometimes uncomfortable 

about having to depend on others to complete seemingly mundane tasks. 

Participant 5: It felt like I could carry it [bag]. Cause it was mostly just two of my 

friends that were doing it. (...) I couldn’t really leave without my bag. So I felt they 

always had to (...). 

Many CYP also described gestures of general warm support from their 

immediate and wider family and their friends. This included checking up on their well-

being; calming their distress; distracting them from boredom, pain or emotional 

distress; giving hugs; providing treats, cards or gifts; dedicating extra time to spend 

with them; using humour (often peers); and arranging for stress relief (parents). CYP 

greatly appreciated this support, but again highlighted a desire to not be treated too 

differently from normal.  

Participant 7: Keep checking up on them, make sure they’re okay, offer them to come 

and meet them, see if you can get them anything. Cause that is what somebody who 

has been through something like this needs, they just need a friend, someone to talk to, 

just to be there, just to help cheer them up on a bad day- that’s all you really need at 

the end of the day. 
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Participant 27: Be the same as you were before (…) because (…) they don’t want to 

talk to someone who’s a different version of their parent or their friend. Because they 

want to be with the people that they know well enough. So, don’t change, basically.  

Beyond this, CYP reported receiving frequent emotional support from both 

their families (predominantly their parents) and their peers, and it was important for 

them to know that others cared about them, and that they were there for them if needed. 

A main component of emotional support was reassurance, which was most commonly 

provided by parents, but sometimes also by friends or the wider family. At the time of 

the initial incident and at hospital admission, this mostly took the form of general 

reassurance that everything would be okay. In later stages of recovery, reassurance 

that the CYP’s impairments were time-limited and that they would be back to their 

normal selves soon, was key, and helped CYP manage frustration resulting from 

ongoing challenges. To achieve this, family members and friends used methods such 

as telling the CYP stories of others who had successfully gone through similar 

situations, or looking up information online, aimed at showing CYP positive future 

prospects. Of note, before the return to school, parents often also provided reassurance 

to the CYP that they would be physically safe and be able to cope with the schoolwork 

and peer attention. 

Participant 2: He [football coach] was (…) just saying that I’ll get through it, and he 

knows people that’s had the same sorts of thing- that’s what my uncle said as well. 

Participant 20: He [friend] was really understanding, he got up pictures of prosthetics, 

and what they look like, and how realistic they are. He was like “you’re gonna be fine, 

you have so many friends who support you, and everything.” 

Parents were also often an important source of guidance for CYP throughout 

recovery. At hospital admission, they aimed to parse medical information and asked 

many questions, to relay important facts to the CYP later on, especially if the CYP was 

in pain, confused, or distressed. At later stages of recovery, they provided guidance 

about adaptive coping, and took leading roles in making arrangements with schools to 

support child recovery. 

Participant 20: He was (…) just trying to understand everything. So (…) that when I 

woke up later he could explain everything to me, so he was concentrating. 

Finally, CYP reported that their parents, siblings and peers engaged in 

protective behaviours. This included them trying to ensure that the CYP was physically 

safe, for example by moderating activities and environments (e.g., setting limits, 
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reducing stimulation). In other cases, the parents were protective in reminding the CYP 

and (if necessary) their siblings of the CYP’s current limitations (e.g., during play). 

Sometimes, peers or family members also offered to help with stressful situations, such 

as peer problems at school. Overall, such protective behaviours made the CYP feel 

safe, cared for and like someone was on their side. 

Participant 15: He [best friend] was a bit more like- when I was trying to get to 

assembly, he was kind of like “get out of the waaaaay!”. 

Participant 23: They [parents] were just very supportive and very kind about the 

situation. And they did obviously let me know- when I was getting a bit jumpy at times-

when to stop, and – almost, like, reminded me of my boundaries. 

On the other hand, a few CYP reported that their parents tried to keep them 

from engaging in pre-trauma activities and encouraged them to keep very safe, and/or 

that their siblings and friends treated them extremely carefully. This could lead to 

frustration and upset, as it reminded CYP that they were different from their pre-

trauma selves. Some also mentioned that their teachers were being very cautious, 

which could lead to unwanted attention. Several CYP described being able to address 

such problems by actively pointing out instances of over-protectiveness to those 

engaging in it. 

Participant 20: It annoyed me a little bit. And I said to my mom: “I don’t mind being 

fussed about, and people treading around me, but it just reminds me that there is 

something wrong going on”. So I was just like “Could you just treat me like you did 

normally?” 

Participant 15: The teachers are a bit… if I got hit in the head, they would easily call 

home, cause they were very, very overcautious at school, and – mommy and daddy 

kept having to come home from work. 

In rare cases, CYP reported that no one in their social environment had done 

anything to help them feel better, or that other people’s support strategies were not 

working. This highlights the fact that there were also limits to the availability and 

effectiveness of social support. 

Theme 3: CYP apply a mix of individual-level coping strategies to deal with trauma 

Despite the current interviews focusing on social support after trauma-

exposure, a substantial proportion of CYP also spontaneously elaborated on 

individual-level coping strategies they were using, with many applying a mix of 

different approaches. Overall, CYP with poorer outcomes tended to engage in more 
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maladaptive strategies, though no clear indication was found whether this was 

encouraged by their environment or arose spontaneously. 

Acceptance and forward-focus vs. rumination. A few CYP described not 

wanting to dwell on the trauma and instead trying to focus on the present or the future. 

This included being proactive about rebuilding their physical strength, finding new 

activities/hobbies to enjoy, focusing on positive developments in the near or far future 

(e.g., for amputees, looking up new prosthetics currently under development) or 

thinking about the time when they would be back to normal and able to resume their 

pre-trauma activities. Others highlighted they predominantly tried to accept the trauma 

as something they could not change and that they did not want to waste too much 

mental energy thinking about it. Of note, CYP frequently indicated that they would 

recommend using either forward-focus or acceptance strategies to other CYP 

experiencing traumas. 

Participant 8: I would look forward to something. So…football was on in the night, 

and that would get me through. To watch that, or something. To look forward to 

something. 

Participant 24: It happened, it happens, there is nothing that I can do. I can't go back, 

can't stop it, can't do anything (…) just gotta live on with your life, really. 

However, a subgroup of CYP, often those who struggled emotionally, engaged 

in rumination behaviours strongly in contrast to the strategies described above. This 

included dwelling on the trauma itself, its meaning, their or other’s fault in it, and/or 

worrying about the future. Of interest, rumination appeared to be somewhat less 

common in those with prolonged loss of consciousness (LOC), potentially as they 

tended to have limited memories of the event. 

Participant 20: Sometimes I get angry that it happened to me. Cause I say stuff like “I 

work hard, I do everything I should”- maybe I don’t clean my room, but like, that’s 

the worst that I do, but yeah, it still happened to me. And I get annoyed at myself, 

because it is my fault that this happened to me. It’s no one else’s fault by my own. So 

I get angry and disappointed at myself for that. 

Focusing on the positives/gratitude vs. maladaptive cognitions. Several 

CYP reported trying to see the positives in what had happened, including that they 

were recovering quickly, had more time to try new activities and had received lots of 

support. Some also indicated that they were grateful for the injury/illness having had 

a more positive outcome than they had originally expected, for being alive despite 
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severe injuries, or for the good support from their family and friends. Finally, while 

not many CYP explicitly spoke about posttraumatic growth, one adolescent reported 

having grown stronger as a person as a result of what happened, while another 

described that they had used their experience to give an inspirational talk at school. 

Applying such strategies seemed to be associated with fewer mental health difficulties 

at the time of the interview. A focus on the positive specifically was also a coping 

strategy that CYP suggested others in a similar situation should use. 

Participant 23: I think [someone in the same situation] should look at the positives of 

this injury. And be like “what could you do now that you may not have been able to do 

before?” (…). And look at the bright side- you can still do stuff, you can still go out 

(…), but you just have to get used until you recover not going out usually. Not being 

back to your normal self. 

Some CYP, however, showed maladaptive cognitions. For instance, they 

perceived the event as unfair, the world as unsafe, themselves as fundamentally 

changed (e.g., unlovable, unable to find work), or felt that others did not care for them. 

CYP’s loved ones often tried to challenge such assumptions, to various success. 

Participant 22: No one really cares or listens to me. Ehm- yeah, that’s it, really. 

Distraction vs. Avoidance. Several CYP reported trying to avoid thoughts or 

conversations about the trauma due to distress. One CYP even completely detached 

from the interview and answered most questions with “I don’t know/remember”. 

Others described avoiding trauma-related activities or places, despite friends and 

family trying to encourage them not to. However, many CYP also engaged in a range 

of non-avoidance-focused behaviours aimed at distracting themselves from pain, 

distress and thinking too much about the trauma. This included getting out of the house 

for walks or outings, engaging in focused play or hobbies, playing with pets, or 

grounding themselves, which lifted their mood. Some CYP also took up new hobbies, 

based on their own initiative or on suggestions by their parents, which helped them to 

refocus their energy and (re-)build peer connections. 

Participant 5: Just make sure that you always have something to do. Just to make sure 

you don’t just lie there thinking about it (…) get other people to get lots of stuff for 

you. 

Participant 15: So I started cricket, which is something I really enjoy (…). It was 

mummy and daddy’s idea, because it’s one of the things that I’m allowed to do (…) 

that doesn’t affect how I am. 
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Using humour to cope. Some CYP described using humour to cope with their 

injuries and/or the aftermath of the trauma. As such, a few CYP reported joking with 

their families and the doctors and nurses while in hospital, e.g., about medical 

procedures, which helped them feel better. By the time of the interview, quite a few 

CYP had adopted a humorous approach to the trauma with their peers, which they 

found lessened the gravity of the event. However, several CYP also highlighted that 

the use of humour had to be appropriate from their perspective to be helpful. 

Participant 24: He [friend] was there with me, so we, me and him, do joke about it 

now (…) so it's fine now. 

Participant 2: They were trying to be like, quite entertaining, but it was- I wasn’t really 

up for it. I wasn’t really in the mood. 

Social Support-Seeking. Many CYP reported actively turning to their parents 

or peers in case of distress, who usually responded by providing warm support and 

reassuring the CYP that they would feel better soon. However, a group of CYP 

(including some of those suffering from high distress) reported difficulties with asking 

others for support or company. This was mostly due to negative thoughts, such as being 

worried that they may be a burden or would make others miss out on more fun 

activities. Of note, such concerns were mostly related to peers, and even same-age 

romantic partners, but less so to parents. 

Participant 7: They [friends] didn’t [come to visit], cause I had told them not 

to (…) I was like, “honestly, just stay in school” (…) cause I can’t really do anything. 

And it’s a long way to come from where I go to school. 

Participant 20: I find it really difficult to just to speak to people. Cause I don’t want 

them to (…) feel burdened by my problems. So I speak to him [boyfriend] sometimes, 

but it’s mostly my mom. 

Discussion 

The current study aimed to describe CYP’s support needs after hospitalisation 

due to injury or illness, and to characterise the different types of support they receive. 

We found that practical and/or warm support from a variety of sources was common, 

but that parents and peers were the main providers of emotional support for CYP, 

including talking about the trauma. Furthermore, support needs were shown to change 

over time, with CYP appreciating attention and special care during the hospital phase, 

but valuing increased autonomy and a return to normal life during later phases of 

recovery. At the individual level, CYP commonly applied combinations of different 
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coping strategies, but those with higher PTSS showed a stronger tendency to engage 

in maladaptive cognitions or behaviours (e.g., rumination). 

Overall, many CYP reported receiving good support from a variety of sources, 

which is promising, given that low social support has been found to be a predictor of 

higher PTSS in CYP (review: Trickey et al., 2012). Simply knowing that support was 

available if needed appeared to be key for most, which aligns with findings on the 

importance of perceived social support from adult trauma survivors (e.g., Dunmore, 

Clark, & Ehlers, 2001). However, CYP may vary in their ability to take up such 

available support. As such, some participants in our study, including a subset of those 

suffering from high PTSS, struggled to engage in social support seeking, due to 

worries that they may be a burden, or not fun to be around. Understanding such barriers 

to utilizing available support, and how they may affect the levels of support a CYP 

ultimately receives, is crucial. Beyond this, the current study highlights a need to better 

understand the different effects of positive and negative support, as well as the 

boundaries of the beneficial effects of social support. As such, good social support did 

not always seem be able to buffer adverse trauma effects, with some CYP reporting 

that they struggled with their mental health despite receiving good support from family 

and friends. At the same time, a lack of support from peers and teachers, rather than 

their positive support behaviours, appeared to be associated with CYP’s mental health 

at the time of the interviews. Such findings are in line with those from previous studies 

suggesting that negative support experiences may be a better predictor of post-trauma 

outcomes than positive social support (Hiller et al., 2018; Ullman, Townsend, Filipas, 

& Starzynski, 2007; Zoellner, Foa, & Brigidi, 1999). Future research is needed on 

factors moderating the beneficial effects of social support, such as event or child 

characteristics (see e.g., Marsac, Kassam-Adams, Delahanty, Widaman, & Barakat, 

2014). Investigations of the relationship of different types of support with PTSS over 

time are also important (Nickerson et al., 2017; Robinaugh et al., 2011). 

Our findings are in accordance with conceptualisations of child post-trauma 

support as outlined in ecological models, which propose that individual-level 

adjustment processes are embedded within multiple layers of social support systems 

(Bronfenbrenner & Morris, 2007; van Wesel et al., 2012). Regarding the closer support 

network (i.e. parents, families and peers), in accordance with previous literature (Alisic 

et al., 2011a), parents were found to be the main source of support across all ages. 

They provided various types of support, including emotional and practical support, 
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reassurance, guidance and opportunities to talk about the trauma. Our findings are thus 

similar to those from previous qualitative and quantitative studies (Alisic et al., 2011a; 

Foster, Young, Mitchell, Van, & Curtis, 2017; Hiller et al., 2017; Hiller et al., 2018; 

Salmon & Bryant, 2002; Williamson et al., 2016), but provide additional nuance on 

what types of parental support are important from CYP’s perspectives. Older 

adolescents in particular also described peers as main providers of warm support and 

as individuals with whom they talked about the trauma. Thus, while previous research 

has linked good peer support in general to reduced PTSD and functional impairment 

after trauma (Hébert et al., 2014; Morley & Kohrt, 2013), the current study allows 

additional insights into what specific support functions peers may take. On the other 

hand, peer exclusion and/or lack of support were commonly associated with lower 

well-being across all ages (see also van Wesel et al., 2012). This is in line with other 

studies proposing dysfunctional peer relationships may lead to higher levels of 

depression (Allen et al., 2006; Barrera & Garrison-Jones, 1992). Overall our findings 

highlight that effects of peer relationships on CYP’s PTSS levels and wider outcomes 

should be explored in more depth in the quantitative literature, taking into account that 

CYP’s capacities to provide social support increase substantially towards adolescence 

(Pinto-Foltz, Hines-Martin, & Logsdon, 2010). Furthermore, the findings show that 

both, parents and peers, may pose relevant intervention targets for improving post-

trauma support for CYP.  

Regarding broader social support networks, we found that CYP often expected 

hospital providers to offer practical and superficial warm support. At the same time, 

they indicated that medical personnel did not play strong roles in helping them with 

their emotional coping. However, it has been proposed that behaviours of first 

responders, doctors and nurses are most influential during the peri-trauma and early 

post-trauma phases (e.g., Marsac et al., 2016). During these periods, many CYP were 

highly distressed and self-focused, and subsequently only had limited memories of 

them later on, which may have led to them not noticing such stabilising efforts by 

medical personnel. Of note, a subset of CYP and their families reported that they would 

have liked to receive more information from the hospital about the potential emotional 

effects of the trauma and how to deal with them. One CYP even highlighted that staff 

had avoided discussing the trauma with them after realising their initial distress. 

Previous ED studies reveal staff are often only provided with limited training in child 

trauma care and exhibit varying confidence in caring for affected CYP (Alisic, Conroy, 
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Magyar, Babl, & O'Donnell, 2014; Alisic et al., 2016). This highlights a potential 

further avenue for improving CYP’s post-trauma support.  

School-related factors were also found to be important for CYP’s recovery in 

the current study. Overall, the return to school appeared to be an important point of re-

socialisation, where a myriad of peer factors might influence child well-being. Good 

parent-school communication, and clear teacher recognition of what support CYP did 

and did not need, seemed to be key to perceived good outcomes in this transition. Thus, 

the current findings expand on previous research from Norway showing that school 

lack of flexibility in accommodating CYP’s needs after a severe trauma may lead to 

conflict with families (Røkholt et al., 2016). Of note, teachers appeared to be in a 

somewhat unique position, in that CYP commonly wanted them to acknowledge that 

something had happened, but did not want to speak to them about the trauma in detail, 

or ask them for help if they experienced peer rejection. It may be useful to relay such 

information to teachers in the form of a brief psychoeducational training, as previous 

studies have found they are often unsure about how to best support CYP after trauma 

(Alisic et al., 2012). Finally, CYP commonly described that their wider family and the 

general community were only superficially involved in their recovery. As such, they 

offered warm support in the form of paying visits, checking in or sending gifts, but 

commonly were not seen as main providers of emotional support. Still, with previous 

studies highlighting the importance of good perceived support across various levels 

(van Wesel et al., 2012), the CYP feeling that the wider community cares may be able 

to positively influence their recovery. 

 Importantly, CYP’s support needs changed substantially over time. The 

hospital stay appeared to be when most of the initial processing of the trauma took 

place. During this time, CYP perceived special attention and warm support as helpful 

for their adjustment. However, they often wanted everything to return to normal once 

they returned back home, where they also started to realise and become bothered by 

the long-term impact of their injury/illness. The return to normality has been 

mentioned in previous literature (Alisic et al., 2011a), but appeared to be the key aim 

of recovery here. Of interest, CYP in the current study highlighted that overprotective 

behaviours by their family or peers may serve as constant reminders that they were not 

back to their normal selves yet. This could explain the positive association found 

between parental overprotectiveness and child PTSS in the quantitative literature 

(Williamson et al., 2017). To further a return to normality, parental behaviours aimed 
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at keeping routines and supporting CYP’s independence once back home, as described 

in previous studies (Alisic et al., 2011b; Williamson et al., 2016), may be adaptive. 

Notably, not talking about a trauma is commonly classified as an avoidance behaviour 

and has been linked to worse post trauma outcomes (Kassam-Adams, Marsac, 

Hildenbrand, & Winston, 2013; Stallard & Smith, 2007; Trickey et al., 2012). 

However, CYP in the current study variously described their distress as either 

contributing to engaging in or their avoidance of trauma talk with loved ones. Some 

participants also reported they were not speaking about the trauma as they were not 

very distressed by it and did not need coping support. Given this complexity in CYP’s 

approaches to coping, it is unsurprising that in previous work, parents have also 

described uncertainty about the appropriateness of initiating conversations about 

trauma with their children (Williamson et al., 2016). Moreover, it supports parental 

perceptions that child avoidance of trauma talk is not necessarily problematic, but 

suggests that instead knowing the underlying reason is crucial.  

Finally, CYP spontaneously expanded on a range of coping strategies they used 

to deal with the impact of the trauma, with substantial inter-individual differences 

among participants. As outlined in the literature, those suffering from higher PTSS 

more often applied potentially negative strategies, such as rumination, maladaptive 

appraisals, avoidance or low social support seeking (Ehlers & Clark, 2000; Kassam-

Adams et al., 2013). Of note, there were similarities in CYP’s descriptions of 

avoidance behaviours and potentially more adaptive distraction strategies, indicating 

that further research is required to establish how these responses can be effectively 

distinguished. Overall, the reported strategies mapped partially onto the four types of 

coping approaches described to be used by children in a previous interview study: 

avoidance, active coping, support-seeking and concentrating on the normal and 

positive (Alisic et al., 2011a). However, the current study adds some additional 

dimensions, for instance rumination, forward focus and use of humour. Compared to 

other studies (Salter & Stallard, 2004), we found somewhat less evidence of post-

traumatic growth, potentially because this was not probed for. Finally, while some 

CYP shared that their adoption of certain strategies was encouraged or discouraged by 

family or friends, such descriptions were not frequent or detailed enough to add to the 

literature describing parental and other social influences on CYP’s use of certain 

coping strategies (e.g., Hiller et al., 2018; Meiser-Stedman, 2002).  
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Strengths of the current study include that it analysed a relatively large sample, 

allowing for saturation, and that it covered different age groups, types of trauma and 

stages of recovery. However, it also has several limitations. First, while providing 

balanced accounts for most other support sources, CYP only rarely reported on 

negative parental support behaviours. This may be due to some parents being present 

in the room, although CYP interviewed alone did not disclose more information. 

Secondly, descriptions provided in the interviews were somewhat more concrete for 

younger children, likely due to their still-developing cognitive and language skills. 

There were also substantial variations in CYP’s reflexivity and extraversion within 

similar age groups, leading to possible under-representation of some perspectives. 

Furthermore, several CYP suffered from head injuries, which may have affected their 

early memories of support (Hajek et al., 2010). Thirdly, the current sample was White-

British only, on average more affluent and well-educated than the general population, 

and recruited from one urban specialist hospital only, limiting generalisability. Finally, 

this study focused on an acute trauma hospital sample, and findings may not apply to 

complex trauma, those experiencing single incident traumas without hospitalisation, 

and more high-risk populations. 

In sum, the current study aimed to characterise social support systems after 

hospitalisation due to injury or illness, a common single-incident trauma experienced 

by CYP. We found evidence of changing support needs over time, and a strong reliance 

on parents and sometimes peers for emotional support. Future research may replicate 

some of the current results quantitatively and focus on further differentiating the role 

of positive versus negative support, as well as its interactions with other relevant 

predictors of child post-traumatic distress. 
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Appendix A1 

Child Qualitative Interviews – Interview Guide 

Please note that not all the questions included below were asked to every CYP, 

but that they rather posed a collection of potential probes that could be used depending 

on the situation. Generally, the interviews were mainly guided by the information the 

CYP provided, and prompts in line with the contents covered below, but somewhat 

modified to be appropriate to the situation, were usually used to follow up on changes 

over time, support behaviours and/or feelings mentioned. Solely the questions about 

what helped CYP feel better over time and recommendations on how to support a child 

or adolescent in a similar situation presented at the end of this document were asked 

to all CYP. 

 

Introduction 

• Before interviews: review details given by parents & research nurses to get 

some background information on what happened 

• Introduce myself, ask them why they think I’m here today (address any 

misconceptions); explain aims of the study, what questions will be asked, 

participant rights, confidentiality, data protection. Ask if they have any 

questions. 

• Ask child/ adolescents about themselves to establish rapport, e.g. favourite 

subjects at school, hobbies, friends/ siblings etc. 

• Ask the child and the parent to fill in the questionnaires. 

 

Timeline Task  

(use age-appropriate phrasing) So to start with, I have a little task for you. I have a 

timeline here (show; see Figure A1) with a few different time-points on it: before the 

accident/what happened, during what happened, when you were at the hospital, when 

you got back home afterwards, when you went back to school, and now. For each of 

those, could you use some of these emojis here (show cards to the child) to show me 

how you felt at that time? You can use more than one emotion for any one time, for 

instance you may have felt sad and upset, or happy and surprised (don’t make examples 

too specific to time-points to avoid prompting them towards a specific emotion). If any 

emotions are missing, let me know and we can write them down on an empty card. 

• Encourage them to talk throughout task if possible 
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My Timeline 

 

 

 

 

 

 

 

 

Figure A1. Timeline Used in the Child Interview Timeline Task

Now 

The 

Accident 

Before 

At the Hospital 

At home 

At school 
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Main Interview 

Go through timeline step by step, ask about feelings, who was present / support 

received, and changes the child/ adolescent noticed in themselves. 

 

Potential questions: 

Before Accident and at the Time of the Accident  

• Before the accident you were feeling ___ (prompt to elaborate if they don’t say 

anything) – What were you doing? What happened then? 

• At the time of the accident you were feeling ___... Why was that? (do not go 

into too much detail on the accident- balance between normalising and being 

accepting, but also not forcing the children to disclose more than they feel 

comfortable with) 

• Who was there at the time of the accident? What did they do to help? 

• Were you a bit bothered by what had happened at the time? (prompt for distress 

without over-focusing on it) 

Ambulance 

• Did you go in an ambulance to the hospital? What was that like, I’ve not been 

in one before? Were your parents/ was anyone else in the ambulance with you? 

• How did the people that were in the ambulance with you behave? 

Hospital  

Upon arrival 

• So what happened when you got to the hospital? (prompt if they do not 

elaborate: Did you have to wait? Who were you seen by? What were the 

doctors and nurses like? Did they explain to you what was going to happen?) 

• You said you felt ____- why? Were you a bit bothered by what had happened 

at the time? 

• Who was there with you when you arrived? How did they react?/ If a person 

arrived newly (often a second parent joined at that time): how did they react? 

Did they do anything to help you feel better? 

• If they had to have surgery: how did you feel about this? Did you talk to anyone 

about how you felt? What did they do? 

→ prompt around any other relevant details mentioned 
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Ward Stay 

• So your mom/dad said you were in the hospital for __ days. What was that 

like? (link to the emojis if applicable) 

• What did you do to pass your time? Was there anything you did that helped 

you feel better? 

• What people were there with you?  

• Did anyone come to visit? How was that? Did you talk to them about what had 

happened? 

• Did anyone treat you differently from usual? Did you like/dislike that? Did you 

wish they reacted differently? Anything they did that was not helpful? 

• Were you at that time bothered about what had happened? Did you speak to 

anyone about it? What did they say/ do to help you feel better? Would you have 

liked to speak more about it?/OR: what did you chat about with your 

parents/friends/…? 

• Were there other people in the room? What were they like? 

• What were the doctors and nurses like? Did you chat to them about what 

happened? Anything they did that was helpful/not helpful? 

• Is there anything that could have been better during your time in the hospital? 

Returning Back Home 

• So your mum/ dad told me you came home from hospital after __ days. What 

was it like to come home? How did you feel? Why? 

• Was anything different from before? Were you behaving differently? Why? 

Did you need help with anything? Who helped you? 

• Who did you see during that time you were at home for? Did anyone come to 

visit? Did they know about what had happened? 

• Were your family or friends treating you any differently from normal? How 

did you find that? 

• Was there anything you were worried about when getting home? 

• (if applicable): Were you still a bit bothered by what had happened at the time? 

Were there specific things that were worrying you?  

→ Did you do anything that helped you feel better? Did you speak to anyone 

about it, and what did they say? Would you have liked to talk about what 

happened more? Would you have liked more support? 
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• Is there anything that could have made the time that you had to stay at home 

for better? 

Return to School 

• So your mom/dad told me that you stayed at home for _days. How was it like 

to go back to school/how did you feel about it? 

• Refer to emojis: You said you felt ___ when you got back to school- why? 

• Were you worried about anything at all before going back? What were you 

worried about? Did you speak to your family or friends about it? What did they 

say? 

• Did your parents make any arrangements with the school beforehand? 

• Did you do anything differently from normal when you got back to school? 

• So- how did your friends react when you got back? Had you seen them at all 

since what happened? 

• Did they ask you about what happened? 

• Did you chat at all to them about what happened? Did you want to chat to them 

about what happened? 

• Did they treat you differently? Was that good/not so good- why?  

• Did anyone do anything nice for you? Did anyone do something not so helpful? 

• How did your teachers react? 

• Did they ask you how you were feeling? Would you have liked them to? 

Why/why not? 

• Did they treat you any differently compared to before? 

• Did they say/do anything to help you?  

• Anything they could have done better? 

• Were you still bothered by what had happened when you got back to school? 

If yes, did you talk to anybody about it? 

• Compare change between being at home and coming back to school (in 

general, in terms of feelings): what changed? What caused the changes?  

Other Sources of Social Support 

• Ask child if they are a member of any society, outside of school club, etc.  

• Ask about the role of grandparents, neighbours → probe their reactions as 

appropriate 

• Ask if they had spoken to anyone else about what happened? 
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Now 

- Refer to emojis: How do you feel now? Why? 

- Are they still affected by what happened today? If yes, how? How do they feel 

about it all now?  

- Do they still talk at all to others about what happened? If yes to whom? 

- Is anything still different to how it was before the accident? 

Change over time- What Helped the Most with Recovery? 

• So you’ve said that before your accident you were feeling ___ and now you’re 

feeling ___ (show on timeline). 

• If they are feeling happy now: What do you think helped you the most to feel 

better? Was it just time-passing, or did someone specifically help you, or 

maybe a thing that you did yourself? 

• If they indicated feeling worse than before the incident: what is keeping you 

from feeling like you did before what happened? What could you or people 

around you do to help you feel back to normal (how you felt before what 

happened)? What do you do to help yourself feel better? 

Supporting Others in a Similar Situation 

If something like ___ (the accident/ injury/ illness) happened to one of your 

friends/siblings what do you think other people could do to support them? 

• What could people at the hospital do? Anything they could do differently? 

• What do you think parents should do after an accident like yours? Is there 

anything your parents did that you really liked/didn’t like? 

• What would you do to help/support them? What could other friends do? 

• What advice would you give to them? What has made you feel better 

(happier/less scared/nervous- use emotions discussed) since the accident?  

• What could teachers do to help them once they are back in school? Is there 

anything your teachers did that you really liked/ didn’t like? 

• Is there anything any other people could do to support them? 

• Did you feel there was enough/ too much/ too little support available for you 

after what happened? Who would you have wanted more support from? 
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Appendix A2  

Coding procedures 

Thematic analysis aims to find repeated patterns of meaning in a given 

qualitative dataset (Braun & Clarke, 2006). The coding for the current study was 

undertaken following an inductive, bottom-up approach, deriving meaning and themes 

from the data, rather than being guided by a pre-existing set of hypotheses. 

Furthermore, while the data available are naturally restricted by the interview 

questions chosen, we still aimed to get as complete a picture of the CYP’s experience 

as possible. During analysis, we also specifically probed the data for any themes not 

directly relating to the interview questions asked. Finally, a semantic approach was 

chosen, aiming to identify themes on the surface level rather than trying to derive 

deeper level processes that could explain the observed phenomena. As encouraged by 

Braun and Clarke (2006), it was however aimed to move beyond solely organising the 

data, towards including interpretations and theorising on the broader meanings of the 

patterns found in relation to previous literature. 

Six phases of analysis outlined by Braun & Clarke (2006) 

For our analyses, we followed the six phases outlined by Braun and Clarke 

(2006). In the following, the procedures within each phase will be described, and 

information about how the research team adhered to them will be provided. 

Phase 1: Familiarization with the data 

 All interviews were transcribed by the first author. Then, each transcript was 

read again in depth, to allow familiarization with all available contents and to reduce 

memory biases. Initial thoughts regarding potential topics of interest for analysis were 

captured in a notebook. 

Phase 2: Generating initial codes 

Initial codes capturing any potentially relevant information were first created 

for each individual participant, following the advice of Braun and Clarke to code for 

as many potentially relevant patterns as possible. An example coding of an excerpt 

from a transcript is provided in Table A1. It focuses on an adolescent describing their 

experience of returning home after having been hospitalized for several days due to a 

life-threatening injury. 
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Table A1 

Coding of an Excerpt of an Interview Transcript 

Transcript Coding Labels 

I: Yeah. And you mentioned that at some point 

everything hit you, after two weeks or so? 
 

C: Yeah. It, like, properly hit me, because 

obviously I was just again getting used to- almost 

again getting used to my life again. But then- two 

weeks in it hit me, and when it hit me, cause I 

remember – maybe in about a week, well, maybe 

not, maybe two weeks. Maybe in about a week ago. 

And it was when I was properly, like a bunch of my 

mates, it was, like, a really big gathering (I: 

Hmhm). And we were like “you know, let’s all just 

go down to the pier” and let’s just all, you know, 

let’s have some fun and stuff. And I was like “oh, 

I’ll go.”, and then obviously I wasn’t able to go, 

cause everyone was jumping into the water and 

stuff and I, like, couldn’t do that. And I was just 

like “aww, this is really affecting me.” And I was, 

like, is there somewhere I can go? And I was just, 

like, no. 
 

I: Yeah. Did you speak to your parents about that? 
 

C: Yeah. Well, for a day, I was trying to – well, for 

about 2 hours I was begging if I could go down. 

And in the end I went down, just to say hello. And 

then I came back. But then I wasn’t able to do the 

normal stuff that everyone else was doing. 
 

I: Hmhm. Was that, like, frustrating a bit? (based 

on the tone they used) 

 

C: Yeah, it was.  

 

 

 

 

 

 

 

Adolescent mentions getting 

used to life again, once back 

home. 

Impact of the event became 

clear to the adolescent about 

two weeks after they returned 

from hospital. 

 

The adolescent was invited by 

their friends to meet outside, 

but realized that they would 

not be able to join in for 

activities like jumping into the 

water. 

Adolescent noted that this 

affected them negatively. 

 

 
 

 

Adolescent initially begged 

their parents to let them go to 

the event, and they went 

briefly, but realised their own 

limitations. 
 

Participant expressed frustra-

tion in their tone of voice. 
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I: But your parents said it’s not safe to go, or? 

 

C: They just said you’re not physically able to. My 

dad always says “Imagine it like a scab, that in your 

body, side of your body, was just trying to heal. 

And if you knock the scab off, it will just get even 

worse.”  
 

I: Yeah. And do you agree with that? 
 

C: Yeah. Good way to picture it I think. 

I: Yeah. And do you think your parents are quite 

reasonable with how they reacted, or are they 

sometimes too cautious, or? 
 

C: Yeah. I think they’re fine. 
 

I: Yeah. And when you have moments, for instance 

when you realize that things don’t go well, what do 

your parents do to help you feel better? 
 

C: Ehm. I don’t- I’m not actually sure. They just 

comfort me. If I was in pain, they would maybe just 

be like- well, they’d just treat me- they just support 

me very much. 
 

I: Hmhm. Do you feel they treat you any differently 

since what happened? 
 

C: Ehm, I – it seemed like I was the priority once I 

was in hospital, but then these past- maybe the first 

two weeks after coming out of hospital, I still was 

that priority. But then once I was just getting back 

into school it was even again. (Note: between them 

and their sibling) 
 

I: Yeah. And do you think that’s fine? 
 

C: Yeah, that’s fine, that’s fair. 

 

 

Adolescent describes helpful 

explanation their parents gave 

them to accept their current 

limitations and to continue 

being careful while they heal. 

 
 

 

 

 

 

 

Adolescent perceives their 

parents’ reactions as reason-

able. 

 

 

 
 

 

 

 

 

 

 

Parents support adolescent by 

comforting them when in pain 

and being very supportive 

overall. 

 
 

 

 

 

 

 

Adolescent describes receiv-

ing lots of attention from their 

parents initially, but that this 

was reduced after a while.  

 
 

 

 

 

 

They perceived this as fair/ 

appropriate. 
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Phase 3: Searching for themes 

The list of codes created in phase 2 was analysed in order to see whether they 

formed any overarching themes. For this, codes covering very similar topics were first 

subsumed under the same heading. Then, larger themes and subthemes were created. 

This process is illustrated in the following section, using the example of experiences 

relating to hospital admission. 

Example of the Coding Structure: Experience of the Hospital Admission. 
 

Step 1: Several CYP expressed that they had been worried about having to 

have surgery, leading to all of the related codes created in phase 2 being subsumed 

under topic 1a- “Worry about surgery” (see Table A2). 

Step 2: Two further sub-topics covering similar contents (see 1b and 1c, Table 

A2) were created, and all three topics were then subsumed under the larger theme of 

“Challenges associated with hospital admission”.  

Step 3: Upon re-reading the larger themes created, it became clear that the CYP 

were describing substantial changes over time, from a stressful hospital situation, 

where they required lots of attention and warm support, to a return to every-day life 

and an increasing wish for normality once back home. Based on such considerations, 

Theme 1 was devised (“Getting back to normal is a major goal, and CYP identified a 

range of barriers and facilitators towards this goal that changed throughout recovery”), 

which aimed to capture this transition. The processes described in 1a-1c ultimately 

ended up under Subtheme 1 (“At the hospital, CYP struggle with processing the trauma 

and potentially worrisome medical information, as well as a lack of autonomy and 

privacy in wards”), alongside various other themes relating to hospital admission and 

the ward stay. 

Phase 4: Review of the themes 

After independently creating initial themes and subthemes, the first and second 

coder (KH and RM) compared their coding and structures. Any discrepancies were 

resolved through discussion and, following the idea of reflexivity, care was taken to 

point out and address any instances where the experiences of a small subset of 

participants may have been over-emphasised or perceptions of one coder could have 

been biased. Both coders had structured the themes slightly differently, despite 

covering similar contents. This was due to the challenge of capturing both changes 

over time throughout the recovery process and different types of support provided by 
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Table A2 

Example of the Coding Structure: Experience of the Hospital Admission  

1. Challenges associated with hospital admission 

a. Worry about surgery 

• Child initially cried due to being afraid of surgery, but it wasn’t as bad as 

they had thought. 

• Child was a bit nervous because doctors and nurses highlighted the risks of 

the surgery. 

• Child was nervous and worried about how the surgery would go. 

• Child was quite scared because they were told by the doctor that they could 

lose all feeling in their hand. 

• Child was really scared of surgery, as they had read online about people 

waking up during it. 

• Child didn’t find the prospect of surgery too scary. 

• Teenager was suddenly faced with the decision between three possible 

surgery options, with different advantages and disadvantages, which was 

very stressful for them. 

 

b. Confusion because of head injury/ loss of consciousness, limited 

memory 

• Child has very blurry memories of admission, went to different hospitals 

first. 

• Child was a bit scared when they arrived at hospital, because they did not 

know why they were there and what had happened as they had lost 

consciousness.  

• Child was confused when waking up in hospital due to head injury. 

• [Several children also stated they could not remember hospital admission 

at all since they had been in a coma] 

 

c. Difficult situations relating to the hospital admission 

• Child felt medical personnel at the first hospital was not entirely sure what 

they were going to do- only at the Children’s Hospital, this was explained 

better. 
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• Child found journey through the hospitals frustrating, found it worrying that 

it took so long for them to react. 

• Child got transferred from the initial hospital because they could not do 

surgery for minors there. 

• Child had to wait for a long time, used their phone and chatted to their dad. 

• Child was told by the first hospital that their injury was not serious, but it 

turned out to be. Results from the scanner got back, and child was told they 

had to move to the Children’s Hospital immediately, as things were bad, 

which was very stressful for them. 

• Child was frustrated while waiting to be seen in hospital- being in the 

waiting room was stressful and annoying for them, as they had a head injury. 

• Doctors unexpectedly found a bleed on the brain scan and decided to keep 

the child. 

• Going to a non-child specialized hospital initially meant less sensitive 

treatment. 

• Things escalated quickly, mom was told by nurses that they couldn’t 

promise the child wouldn’t die, which strongly emotionally affected her. 

The child only realized the seriousness later on during the process. 
 

 

different sources. In discussion with SH and RH, who are both experts in the field of 

child trauma and experienced in conducting qualitative work, the final structure of the 

themes was decided on by using visual aids, including visual maps. Care was taken 

not to simply follow the interview structure, but rather to derive overarching patterns. 

Once the structure of the themes had been finalised, the first author (KH) read through 

all transcripts and codes again, to a) confirm that individual themes were coherent, 

valid in relation to the dataset, and accurately reflected CYP’s experiences, and b) to 

code any additional information relevant to the final themes that may have been missed 

in the first instance. 

Phase 5: Defining and naming the themes 

Once the final map of themes and subthemes had been created, each of them 

was defined further and named, with the aim of capturing its essence. It was also 

considered how themes and subthemes would fit into the overall narrative of the paper. 

Any remaining redundancies between themes were addressed. 
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Phase 6: Producing the report 

Finally, once the structure of the themes and their final contents had been 

determined, the paper was written up. Care was taken to provide illustrative details 

and quotes, and to reflect CYP’s experiences as accurately as possible. The questions 

recommended to ask by Braun and Clarke at this point, including “what does this 

theme mean?” and “what are its implications?” were considered throughout the 

process. 

Reflexivity 

Reflexivity is an important practice, which acknowledges the subjectivity of 

research in general and qualitative work in particular (Jootun, McGhee, & Maryland, 

2009). It is comprised of continuous reflections on how the research process is carried 

out, including on how a researcher’s own values, beliefs, experiences and 

preconceptions may influence its various stages. This includes the selection of 

methodology, the researchers’ interactions with participants, the analysis and 

interpretation of the data collected, and the selection and editing of contents for 

presentation (Braun & Clarke, 2006; Nadin & Cassell, 2006). By acknowledging such 

influences, reflexivity aims to make the research process more open, transparent and 

honest. One potential way of supporting reflexivity is through a research diary, which 

creates a dedicated space for it (Nadin & Cassell, 2006). Such a diary was not kept for 

the current study; rather, reflexivity was incorporated into the research process in 

various other ways, including through dialogue with other researchers and extensive 

notetaking.  

As such, when designing the interview schedule, the researcher tried to aim for 

open-ended, non-suggestive questions that would allow the CYP to describe their 

experiences without being influenced by the researcher’s expectations. For instance, if 

example emotions were used to prompt CYP, care was taken to describe a range of 

emotions, rather than only naming one or two. Where questions were asked 

suggestively despite these intentions, this was accounted for during the analysis 

process. Furthermore, the aim was for the interview to be guided by the information 

the CYP disclosed, rather than the researcher rigidly following the pre-conceptualised 

questions in the interview schedule. Thus, while changes in needs over time and 

various sources of social support were probed for, questions were generally based 

around the CYP’s descriptions. Of note, the first three interviews were transcribed and 

discussed in depth with a trained clinician, to assess the appropriateness of the 
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interview schedule, and to allow the researcher to reflect on their way of conducting 

the interviews. This led to the researcher becoming more flexible in how they 

responded to CYP of different ages and with different temperaments, including 

adjusting the wording of some questions. It also led to the researcher utilising more 

question formats suitable for evoking longer narratives. 

During the interview visits, the researcher tried to keep a non-judgemental 

stance towards the CYP’s descriptions of their experience, acknowledging that while 

the events were potentially traumatic, some may have not been severely distressed by 

it. Care was taken to acknowledge and normalize the CYP’s thoughts and feelings and 

not to pathologise them, though an emergency protocol was in place in case a CYP 

needed clinical support. Since the topic was of a sensitive nature, CYP were given the 

freedom to decide how much detail they wanted to disclose. If a participant did not 

speak much about a specific aspect of their experience, this was carefully probed for 

once or twice, but if they were clearly uncomfortable, the researcher moved on to a 

different topic and made a note about this. In one case, the interview was aborted after 

about 12 minutes, since the participant completely disengaged from the questions. 

Such decisions may have limited the richness of the data available, but were deemed 

vital given that vulnerable CYP were involved in the study. After each interview, notes 

were taken about any potentially relevant circumstances (e.g. difficult home 

environment, unwillingness to engage, lack of rapport), to allow the researcher to 

account for them during the data analysis process. 

As part of the analysis process, the researcher took specific care to re-

familiarise themselves in depth with all transcripts, to balance out potential memory 

biases. Also, while being especially interested in those with clinical symptom levels, 

the researcher aimed to acknowledge that many CYP coped well and received good 

support. Frequent notes were taken throughout the coding process, including on initial 

ideas of what topics may be interesting to explore (in accordance with Braun & Clarke, 

2006). These notes were regularly reviewed to critically reflect on the underlying 

assumptions as well as their reliability and generalisability. This included discussions 

between the first and second coder about their perceptions of specific contents. 

Furthermore, data checks were frequently conducted to ensure the themes and 

subthemes generated accurately reflected CYP’s experiences and that no relevant 

contents had been missed.  
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Finally, findings were only interpreted and associated with the relevant 

literature once the coding had been completed, in order to reduce influences of 

preconceptions. It was taken into account that the researcher and participants likely 

mutually influenced each other, which could have biased the data. For instance, a better 

personal connection may have resulted in more in-depth accounts given by some CYP 

than others, leading for their experiences to be more strongly reflected in the resulting 

analysis. It was also considered that despite the researcher aiming to be objective, their 

presence, and where applicable also the presence of the parent, may still have 

influenced CYP’s responses. This may have for instance lead to fewer elaborations 

around parental negative behaviours as described in the discussion section and was 

thus clearly stated as a potential limitation of the current findings. 
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General Discussion 

Parents and caretakers play a central role in CYP’s lives throughout 

development and have therefore been proposed to be an important influence on a wide 

range of outcomes. The aim of the current thesis was to investigate risk factors for 

developing PTSS after trauma exposure in CYP, with an emphasis on the potential role 

of parenting. The first half of the thesis examined the role of early parenting as a 

formative factor for CYP’s capacities to respond adaptively to stress in later 

childhood/adolescence; the second half focused on how trauma-specific parental 

responses may affect CYP’s PTSS outcomes through influencing processes involved 

in the aetiology and maintenance of PTSS.  

Chapters 1 to 3: pre-existing risk factors for PTSS 

Chapter 1 described data on trauma exposure and PTSS levels in CYP aged 8, 

10, 13 and 15 years in the ALSPAC cohort, a large UK longitudinal sample that has 

been frequently assessed between birth and early adulthood. Estimated rates of lifetime 

trauma exposure were relatively low in this cohort, ranging from 10.5% to 16.5%. By 

contrast, in a second UK cohort, lifetime exposure rates lay at 31.1% by 18 years, 

suggesting a substantially higher trauma prevalence (Lewis et al., 2019). Similarly, 

occurrences of full PTSD diagnoses in those having been exposed to trauma were 

extremely low (<1%), compared to the 15.9% suggested in a meta-analysis (Alisic et 

al., 2014). Nonetheless, a substantial proportion (20-28% at ages 8-13 years; 21.7% of 

females and 11.9% of males at age 15) of the current sample still developed varying 

levels of PTSS, allowing further analyses of potential predictive factors. We therefore 

used the current cohort design to investigate at what age sex differences in PTSS may 

emerge, which are commonly found in the adult but not the child literature (reviews: 

Dyregrov & Yule, 2006; Tolin & Foa, 2006). We also examined whether their 

development was moderated by the onset of puberty, as a time during which substantial 

changes in the body and brain occur. Our analyses revealed sex differences in both, 

the levels of PTSS and the presence versus absence of PTSS at 13 and 15 years, but 

not at 8 and 10 years. Such associations were also retained when solely focusing on 

PTSS core symptoms (i.e., excluding mood-disorder related symptoms of PTSS, 

which have previously been shown to increase throughout adolescence). Overall, these 

findings indicate that sex differences in PTSS may emerge between the ages of 10 and 

13 years and do not simply reflect higher levels of depression or anxiety. At 13 years, 

such sex differences were not moderated by onset of puberty, as indexed by the age of 
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peak-height-velocity. At 15 years, a very small positive association between pubertal 

onset and PTSS was found in females, while in males, a later pubertal onset was 

associated with lower risk of PTSS. Such findings do not clearly explain the increased 

PTSS risk for females and point towards more important predictive roles of other 

variables, such as biological differences, socio-demographic factors, or psychological 

response styles. There is also a need to investigate influences of pubertal hormones, 

such as oestrogen and orexin, in more detail, as they have been proposed to be more 

directly linked to PTSS aetiology than pubertal stage (Garza & Jovanovic, 2017; Olff, 

2017). 

Of relevance for the analyses conducted in Chapter 2, this first chapter also 

highlighted some methodological shortcomings of the trauma data available for the 

ALSPAC sample. First, the PTSD assessments were administered without an 

accompanying trauma checklist, which prevented us from describing PTSS reactions 

and sex differences according to different trauma types. Previous research has 

suggested that girls experiencing interpersonal traumas may show higher levels of 

PTSS than boys experiencing any type of trauma, and girls experiencing non-

interpersonal traumas (Alisic et al., 2014). Thus, further research is required on the 

associations between CYP’s sex, the type of trauma they experienced and subsequent 

PTSS reactions. Second, parents/adolescents filled in the DAWBA assessment without 

supervision by a trained clinician, which may have led to some individuals reporting 

on incidences that do not meet DSM-criterion A (Norris & Riad, 1997). Others may 

have not disclosed events that would commonly be considered traumatic, with both 

processes potentially inducing bias. Of note, while the latter was hard to investigate, 

quality checks of written information provided on the index trauma indicated that most 

events reported met diagnostic criteria and were considered highly distressing by the 

respondents, indicating that assessments were valid. Third, the current study found 

substantial differences in the rates of trauma exposure and PTSS levels reported by 

parents at child age 13 years and adolescents at age 15 years. This is in line with 

previous research on variations between parent and child assessments (Shemesh et al., 

2005; Stover, Hahn, Im, & Berkowitz, 2010), and highlights a need for further 

investigation of the reliability of data collected from different informants, as well as 

how they can be combined most effectively. Finally, rates of PTSD diagnoses were 

extremely low in the current sample, especially compared to similar UK studies (Lewis 

et al., 2019). This may be partially due to the lack of supervision just described. 
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Alternatively, it may be explained by the fact that dropout in the ALSPAC sample is 

higher in families experiencing more adversities (Wolke et al., 2009), with the analyses 

in Chapter 1 showing that CYP who experienced trauma at 8 years were less likely to 

have completed subsequent assessments. Of note, a substantial proportion of CYP 

experienced at least some PTSS, allowing further investigations in Chapter 2 of 

whether early parenting may predict the presence versus absence of PTSS in CYP at 

ages 8 and 15 years, as well as their symptom levels. 

 Chapter 2, building on the findings described above, used the ALSPAC 

cohort data to investigate the influence of early parental warmth/enjoyment, 

stimulation and parent-child conflict over the first three years of life on CYP’s PTSS 

outcomes at 8 and 15 years respectively, via the potential mediators of child regulatory 

and language abilities at 38 months. Analyses focused on those sub-groups of 

participants who reported trauma-exposure at each age, with final sample sizes being 

n = 640 at 8 years and n = 519 at 15 years 

Overall, the study found tentative evidence that early parental warmth may 

predict a lower likelihood of the presence of PTSS at 8 years (parent report), while 

higher parent-child conflict may exert indirect influences on the same outcome via a 

mediation pathway through increased emotionality. However, counter to predictions, 

higher early stimulation was associated with an increased probability of child PTSS. 

For the 15-years sample, only early parent-child conflict was associated with a higher 

likelihood of the presence of PTSS. Beyond this, early parenting did not predict 

symptom severity (i.e., levels of PTSS in those who exhibited symptoms).  

In sum, despite a range of previous findings linking early parenting to later life 

mental health status (e.g., Halligan et al., 2013; Rajyaguru, Moran, Cordero, & 

Pearson, 2019), we found only limited evidence that early parenting influences child 

vulnerability to PTSS. With the current study using relatively reliable measures of 

parenting derived from several assessments throughout the first three years of life, 

there are several possible explanations for such limited effects. Firstly, it may be that 

early parenting only poses a general vulnerability factor for negative post-trauma 

outcomes, with more proximal peri-and post-traumatic variables showing stronger 

predictive associations (e.g., Marsac et al., 2014). Secondly, pathways between early 

parenting and later post-trauma outcomes may be more complex than accounted for 

here, involving for instance interactions of the two proposed mediator constructs with 

other vulnerability factors; or it may be necessary to provide continuous adaptive 
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parenting rather than good early parenting only for adaptive outcomes (Landry et al., 

2001). Finally, findings may simply indicate that early parenting is not an important 

predictor of post-trauma outcomes in CYP. Further research is required to determine 

which of these explanations may apply. 

Of note, despite both language and emotion regulation skills having separately 

been linked with early parenting and later post-trauma outcomes respectively (Betts et 

al., 2012; Lengua et al., 2005; Salmon & Bryant, 2002), there was also no evidence 

found for the proposed mediating pathways through them. The only exception was a 

sole mediating pathway from higher early parent-child conflict via increased 

emotionality to higher PTSS at 8 years. Such a finding is in line with suggestions from 

a recent model that threat experiences may affect CYP’s later mental health by causing 

a tendency towards stronger emotional reactions (McLaughlin & Lambert, 2017). 

However, this indirect pathway only emerged in one of several analyses and may not 

be reliable. Replication is required. Notably, child early language abilities were 

positively predicted by higher parental stimulation in both the 8- and 15- year samples, 

while higher parent-child conflict was linked with poorer child regulation. This 

indicates that some of the associations that would have been expected based on the 

literature were present (Graziano et al., 2010; Olson et al., 2002; Roulstone et al., 

2011). As highlighted in the discussion section of this chapter, more frequent and 

higher quality assessments of the proposed mediating constructs throughout 

development may need to be taken to establish whether a) they play any role in 

determining CYP’s stress resilience after trauma exposure, or b) moderate associations 

from early parenting. For language specifically, assessments completed at age five or 

after may be more suitable to capture a potential mediator pathway, since there is 

substantial variation in children’s early language development. As such, longitudinal 

studies suggest that very early measures possess no or only limited predictivity for 

later life language abilities, which may be more relevant for trauma processing (Duff, 

Reen, Plunkett, & Nation, 2015; Reilly et al., 2010). This should be accounted for in 

future studies. 

Several limitations of the ALSPAC dataset have already been outlined above. 

In addition to these, the sub-sample used for the current analyses contained only those 

exposed to trauma and possessing full data on all control variables, reducing analytic 

power. Still, the study also has several strengths. As such, it adds to the extremely 

small literature prospectively investigating early parental influences on CYP’s PTSS 
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outcomes in later life (DiGangi et al., 2013), and the examination of longitudinal 

mediators is highly novel. Furthermore, although modest, the sample size is 

substantially larger than for most other existing studies in the field. Future research 

should use similar designs, but incorporate more frequent and higher quality 

assessments of all target constructs in order to investigate the influence of early 

parenting on post-trauma outcomes, as well as the potential roles of a range of 

intermediary variables. Factors such as critical periods and/or timings of exposures 

may also be examined in more depth as part of such efforts, and more advanced 

modelling techniques may be used to address selective drop-out and patterns of 

missing data. 

Chapter 3 built on Chapter 2 by addressing a major limitation of the ALSPAC 

sample – namely, the underrepresentation of high-risk individuals. It also investigated 

a vulnerability-stress hypothesis for PTSS aetiology in a high-risk, LMIC context. 

Specifically, it examined whether parental warmth and intrusiveness assessed during 

play at child age 12 months, and parent-child attachment status at 18 months would 

predict adolescent’s PTSS levels at 13 years. Influences of concurrent parenting at 13 

years were also modelled, and the effects of each parent-child domain were 

investigated in interaction with the extent of a CYP’s trauma exposure. Again, there 

was limited evidence that early parenting variables may predict CYP’s post-trauma 

outcomes. Specifically, higher maternal intrusiveness during play at 12 months was 

linked to higher PTSS levels in adolescents at 13 years, with a small effect size. 

However, unexpectedly, higher maternal sensitivity showed a small but significant 

association with worse outcomes. Beyond this, a higher extent of trauma exposure was 

linked to higher levels of PTSS with medium effect size, as expected. However, no 

interaction effects between extent of exposure and the parenting/attachment variables 

on 13-years PTSS outcomes emerged, and therefore, a vulnerability stress model of 

PTSS aetiology was not supported in this sample.  

Surprisingly, no predictive or moderating effects (for the latter, see 

supplementary analyses for Chapter 3) of early attachment on later PTSS outcomes 

were found. Previous studies have demonstrated an influence of attachment in samples 

smaller than the current one (Bosquet Enlow et al., 2014; MacDonald et al., 2008), but 

focused on the effects of specific sub-types of insecure attachment, for instance 

disorganised styles. The sample sizes of the latter were too small to allow reliable 

analyses to be performed in the current study, which may explain any differences 
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found. However, theories have linked all three attachment styles to worse post-trauma 

outcomes, indicating a need for future clarifying research. Alternatively, it may be that 

the presence of multiple adversities in high-risk contexts (including poverty, housing 

insecurity, changes in caregivers, persistent exposure to violence and trauma) leads to 

less sustained positive effects of secure early attachment.  

Overall, similar to the findings in Chapter 2, there was very limited evidence 

linking early parenting with later post-trauma outcomes. However, associations again 

only emerged when parental variables were considered concurrently in the same model 

and were not reflected in individual correlations. Effects for parental sensitivity also 

were opposite to what was expected. Thus, both chapters highlight a need for further 

study of the singular and combined effects of different parenting strategies (see e.g., 

Lansford et al., 2014). Furthermore, more extensive conceptualizations may be needed 

to construct valid vulnerability-stress models, covering a wide range of vulnerability 

factors and assessing stress exposure more regularly throughout the lifetime 

Methodological strengths of this study include the use of robust observational 

measures of parenting and attachment, which have been proposed to elicit more 

objective assessments of relevant behaviours than self-reports (Aspland & Gardner, 

2003); the longitudinal cohort design, allowing prospective investigations of the 

effects of early variables; and the high risk, LMIC setting, with further knowledge on 

what developmental factors contribute to resilience in such contexts being urgently 

needed (e.g., Williamson, Butler et al., 2017). However, there are also a range of 

limitations. Firstly, data were taken from a randomised control trial and the 

intervention influenced early parenting and attachment behaviours in those receiving 

it (Cooper et al., 2009). However, analyses comparing the intervention and control 

groups found no reliable differences in associations between early parenting factors 

and PTSS. Secondly, a lack of analytical power due to a limited sample size prevented 

us from modelling the potentially complex inter-relationships between the different 

variables more extensively. As such, each predictor variable and their interaction terms 

were entered into separate regression models, not allowing examinations of their inter-

relations and their relative contributions to the PTSS outcomes. Thirdly, trauma and 

PTSS were assessed using a non-standard tool, albeit one which has previously been 

used extensively in the South Africa context. Finally, additional cross-cultural 

knowledge is required to get a fuller picture of CYP’s trajectories towards risk and 

resilience after trauma exposure in LMIC. In particular, it needs to be established what 
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may constitute adaptive or maladaptive parenting in high risk contexts, and how the 

presence of a wide range of stressors throughout development may affect the role of 

attachment. 

Conclusions and future directions regarding early parenting and later PTSS 

development 

A range of literature has proposed that early parenting and attachment security 

may be associated with CYP’s later mental and physical health, as well as educational 

and social outcomes (e.g., Belsky et al., 2007; Contreras et al., 2000; Liew et al., 2018). 

However, to date, there is only limited evidence linking these constructs to PTSS 

aetiology and maintenance after trauma exposure. The current thesis thus aimed to 

extend current knowledge by investigating predictive influences of early parenting and 

attachment, as well as two proposed mediator pathways through early language and 

emotion regulation abilities. Conclusions drawn from the conducted studies will be 

outlined in the following sections. 

Early Parenting. Using data from both HIC and LMIC contexts and relatively 

reliable compound/observational measures of parenting, we found some limited 

evidence that maladaptive early parenting (high parent-child conflict and parental 

intrusiveness) may be linked to worse self-reported PTSS-related outcomes in 

adolescence. This concords with other studies suggesting negative early parenting may 

lead to poorer mental health in later life (Choe, Olson, & Sameroff, 2013; Sulik et al., 

2015). However, associations were small in magnitude and showed limited robustness. 

It is thus possible that early negative parenting is a too distal factor to predict PTSS 

outcomes in childhood/adolescence reliably, with many potential intervening risk and 

resilience pathways. As such, it may solely pose a general vulnerability factor for poor 

outcomes (McKeever & Huff, 2003). 

Similarly, effects for positive early parenting were mixed, and some of the 

associations observed were in unexpected directions. Higher early parental stimulation 

in the ALSPAC sample was linked to a greater chance of any PTSS being present by 

age 8 years, and increased parental sensitivity predicted higher PTSS levels at age 13 

years in the South African sample. Of note, for both studies, some of the predictive 

relationships between early parenting constructs and later PTSS outcomes only arose 

when the parental variables were conjointly entered into more complex regression 

models, and were not present when examining individual correlations between 

measures. In order to elucidate whether the resulting significant predictive effects are 
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merely statistical artefacts, it will be necessary for future research to investigate 

parenting as a construct in more depth.  

Generally, parenting has been proposed to be complex and multi-facetted, with 

parents taking on many different tasks and functions throughout child development 

(Sroufe, 2005; Zheng et al., 2017). Substantial variability may exist in how well an 

individual is able to perform across various domains. It has thus been suggested that 

the effects of different parental strategies may need to be viewed in the context of each 

other to determine whether they are adaptive, especially given that potentially 

contradictory approaches may be difficult for CYP to deal with. For instance, while 

high parental warmth on its own may be linked with positive mental health outcomes, 

it has been suggested to lead to increased internalizing and externalizing problems 

when combined with harsh discipline (Lansford et al., 2014). Future research may aim 

to establish what combinations of styles constitute adaptive and risky parenting 

respectively, including how this may differ between HIC and LMIC, with the latter 

context being severely understudied (Williamson, Butler et al., 2017). As part of this 

process, it is also necessary to determine whether effects of early parenting should be 

conceptualized as continuous, or whether specific groups of “high-risk” parents exist, 

whose behaviours differ substantially from normative parenting. Finally, it is 

important to establish to what degree continuous positive parenting is required for 

adaptive outcomes, or whether early supportive behaviours are sufficient (see e.g., 

Martin et al., 2016; Sroufe, 2005). 

Beyond this, parenting behaviours also need to be viewed in their broader 

context. Ecological and bio-psycho-social models have proposed that CYP’s PTSS 

outcomes are determined through continuous interactions between genetic variables, 

child intrinsic factors and environmental influences (including wider social networks) 

throughout development (e.g., Sameroff, 2010). Of note, differential susceptibility 

theory proposes that some individuals may be more receptive than others to both 

positive and negative environmental influences, such as (early) parental care (Belsky, 

Bakermans-Kranenburg, & van Ijzendoorn, 2007; Belsky & Pluess, 2009; Morgan, 

Shaw, & Olino, 2011), with studies suggesting that plasticity may be best 

conceptualised as a gradient (Belsky et al., 2007; Bradley & Corwyn, 2008). This 

could explain the lack of strong predictive effects for early parenting found in Chapters 

2 and 3. In accordance with this theory, previous studies have for instance found that 

certain genetic factors make some CYP more susceptible to the effects of early 
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parenting (Sheese, Voelker, Rothbart, & Posner, 2007; Voelker, Sheese, Rothbart, & 

Posner, 2009), and that parenting behaviours and child characteristics including child 

temperament are bidirectionally linked (e.g., Lengua & Kovacs, 2005; Yan & Ansari, 

2017). Future research needs to address such complexities in more depth to gain a 

fuller picture of the role that (early) parenting may take in shaping CYP’s post-trauma 

responses. 

Attachment. Chapter 3 did not find predictive effects of parent-child 

attachment status at 18 months on adolescent PTSS at 13 years, alone or in interaction 

with CYP’s extent of trauma exposure. Previous studies have proposed a link between 

attachment measures taken as early as 12 months and later post-trauma outcomes in 

mid-childhood and adolescence (Bosquet Enlow et al., 2014; MacDonald et al., 2008), 

but only for specific sub-types of insecure attachment, and in much smaller samples. 

The current study did not yield large enough group sizes to investigate the effects of 

different forms of insecure attachment, requiring further study. However, theories have 

proposed that resistant, disorganized and avoidant styles may all be linked to a higher 

PTSS risk (Bosquet Enlow et al., 2014; Liotti, 1992). Indeed, one of the fundamental 

tenets of attachment theory is that early attachment may influence CYP’s later ability 

to cope with stress (Sroufe, 2005). Furthermore, the current results were derived based 

on observational measures of attachment and a substantially larger sample size than in 

the previous two studies, indicating that the zero effects found may be reliable. A 

possible explanation could be that in high-risk contexts, characterized by multiple 

challenges such as extreme poverty and frequent violence exposure, a secure early 

attachment relationship is less effective in buffering the effects of trauma exposure 

throughout the lifetime (Alto & Petrenko, 2017). Furthermore, as described in the 

discussion section of Chapter 3, in LMIC high-risk contexts, caregivers may change 

more frequently throughout childhood and adolescence than in HIC. Thus, CYP may 

have less consistent attachment figures that they can rely on when faced with 

challenges. Future research may compare mechanisms of effect of early attachment in 

LMIC vs. HIC and elucidate whether the construct possesses different predictive 

validity for mental health outcomes in both contexts. 

Mediators: Language and Emotion Regulation Skills. Chapter 2 

investigated two potential mediator pathways through early emotion regulation and 

language skills, that were hypothesized to partially explain any associations found 

between early parenting and later post-trauma outcomes. No significant mediation 
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effects were present, however, except for a pathway from early parent-child conflict 

over heightened child emotionality at 38 months to increased risk for the presence of 

any PTSS at 8 years. The overall lack of effects is somewhat surprising, given that 

both language and emotion regulation skills have been theoretically and empirically 

been linked with post-trauma outcomes and other mental health problems.  

With respect to child early language development, a previous study found that 

poorer verbal skills at age 5 predicted higher PTSS in young adult females (Betts et 

al., 2012). Methodological differences (e.g., in age of assessment) could explain the 

discrepant findings. Overall, however, the findings in Chapter 2 suggest that child very 

early language abilities are likely not strong predictors of later post-trauma outcomes. 

This is in accordance with previous studies indicating that early language abilities vary 

substantially across time and are not necessarily predictive of later life language skills 

(Duff, Reen, Plunkett, & Nation, 2015; Snowling, Duff, Nash, & Hulme, 2016; though 

for contradictory findings, see Lee, 2011; Marchman & Fernald, 2008). As such, many 

children with initial language problems tend to catch up by school age and only a 

subset develops persistent problems (Rescorla, 2011). Such processes could explain 

the lack of moderation effects found in Chapter 2. While the current study design was 

chosen with the aim of maximizing the sample size while maintaining a temporal 

separation of the constructs, future studies may focus on assessments taken at or after 

the age of 5, closer to the time of the trauma, and/or directly indexing relevant 

constructs (e.g., verbal memory, communication skills) (Salmon & Bryant, 2002). This 

will allow to investigate more reliably whether early language skills may predict later 

life PTSS outcomes. Of note, CYP’s language development may be reciprocally linked 

to other risk factors, for instance parent and peer problems, as well as mental health 

and school difficulties (Carpenter & Drabick, 2011; Chow & Wehby, 2016; Chow et 

al., 2018; Yew & O'Kearney, 2013), all of which may also contribute to worse post-

trauma outcomes, thus potentially leading to a confounding of effects.  

For emotion regulation, in accordance with previous studies suggesting it is 

importance for mental health (meta-analysis: Hu et al., 2014), we found preliminary 

evidence for an indirect moderation pathway at child age 8 years. However, this was 

only from early parent-child conflict, and from not parental warmth or stimulation, and 

the effect size was small. Furthermore, such mediation effects were not replicated for 

the 15-years sample, where early parent-child conflict was directly associated with the 

presence of any and any severe PTSS. This discrepancy might be explained by the 
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relative proximity of the 38-month assessment of emotionality to the follow-ups at 8 

years versus 15 years. Regulatory abilities expand substantially throughout 

development until early adulthood, particularly alongside frontal maturation that 

accelerates during adolescence (Romine & Reynolds, 2005), and thus may simply not 

be stable between 38 months and 15 years of age. In addition, the current study only 

assessed emotion regulation indirectly, through parental ratings of child emotionality. 

As the former has been proposed to be a relatively complex construct, with many 

different components (Gross, 2015), further studies are required that investigate its 

evolvement and stability throughout development and determine which of its sub-

facets in particular may be linked to post-trauma outcomes. For instance, a previous 

study found only marginally significant associations between inhibitory control 3-6 

months before 9/11 and later PTSS development (Lengua et al., 2005), with research 

on other facets currently lacking. Notwithstanding these caveats, the current thesis did 

not find reliable evidence that early parenting factors influence later risk of PTSS via 

emotion regulation.  

In sum, we did not find strong supporting evidence for either of the two 

proposed mediator pathways. Future studies taking more regular measures of sub-

facets of language abilities and emotion regulation directly relevant for trauma 

processing may be able to provide clarification on whether they are important 

predictors of CYP’s later PTSS outcomes or mediate their associations with early 

parenting. In general, the current studies suggest that constructs assessed more 

proximal to the trauma may be more relevant determinants. Future studies may look 

into the effects of a range of other potential mediator variables, including biological, 

cognitive, personality and environmental factors (Bomyea, Risbrough, & Lang, 2012; 

DiGangi et al., 2013). Of note, post-trauma variables have generally been shown to 

affect outcomes at larger effect sizes than pre-trauma factors (Trickey et al., 2012). 

This may be as in contrast to other mental health problems, PTSS is characterised by 

exposure to a specific provoking event, and how the individual responds during and 

subsequent to that event appears to more important than pre-existing vulnerability 

factors.  

Future directions and clinical relevance. Findings from the current studies 

suggest that early parenting factors are unlikely to have strong predictive effects for 

later PTSS symptom severity, but could rather serve as general vulnerability factors. 

Given that early parenting may lay the foundation for the development of a range of 
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skills and abilities relevant for dealing with stressors in later life (Ainsworth & Bell, 

1970; Feldman & Eidelman, 2009; Lomanowska et al., 2017), it may still pose a 

variable of interest for general interventions, especially in LMIC (e.g., Cooper et al., 

2009). However, for trauma specifically, the small effects found in Chapters 2 and 3, 

taken together with previous evidence (Trickey et al., 2012), indicate that early 

interventions that aim to promote child mental health through improving parenting and 

the parent-child relationship seem unlikely to confer resilience to PTSS in adolescence.  

Future studies may aim to adopt a lifespan perspective, capturing both pre-

trauma factors as general vulnerabilities, as well as their relationship with post-trauma 

variables (for details, see below). As outlined above, cohort designs may be 

particularly helpful for exploring such associations (DiGangi et al., 2013). Studies 

should also aim to further elucidate differential susceptibility, for instance associated 

phenotypical or genetic factors (Belsky & Pluess, 2009) and the presence of specific 

high-risk groups. Furthermore, several methodological recommendations can be made 

based on the shortcomings of Chapters 2 and 3. As such, studies should aim to obtain 

regular measures of relevant constructs, to account for their variation throughout 

development (Snowling et al., 2016). For example, in the current work, measures of 

mediating variables that occurred concurrent with PTSS measurement were not 

available, which made a lack of predictive effects for earlier measures of those 

mediators more difficult to interpret. The selection of constructs to be investigated in 

future research should furthermore be guided by relevant models, in order to build up 

systematic evidence for risk and resilience pathways (see Alisic, Jongmans et al., 2011, 

for detailed recommendations). Large sample sizes are vital for examining complex 

relationships, and appropriate statistical techniques should be applied to deal with 

selective drop-out and high zero-inflation. The latter is particularly common for trauma 

data, with only 11% of CYP showing persistent symptoms of PTSD one year after 

exposure to trauma (Hiller et al., 2016). Finally, similarities and differences in findings 

between LMIC and HIC need to be established, with the current studies indicating a 

potential predictive role of maladaptive early parenting across both contexts, while 

associations may vary for attachment. 

Chapters 4 and 5: Post-trauma parental support 

The second half of this thesis focused on the effects of parental responses after 

trauma exposure on CYP’s PTSS outcomes. CYP typically indicate that parents are 

their primary providers of support when in distress, including following trauma, yet 
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the extant literature has only found small associations between broadly positive and 

negative parenting styles and child PTSS (review: Williamson et al., 2017). However, 

it has recently been proposed that trauma-specific support behaviours, such as sensitive 

responding to trauma-related distress, and coaching of maladaptive appraisals and 

avoidance coping, may be more relevant predictors of CYP’s outcomes (Hiller et al., 

2018). Chapters 4 and 5 aimed to supplement the existing literature by adding 

knowledge to two currently understudied topics related to post-trauma parenting. As 

such, Chapter 4 focused on whether parental responses may moderate the association 

between child physiological stress responses one month after trauma and later PTSS 

outcomes. Chapter 5, on the other hand, aimed to investigate what support behaviours 

from what sources CYP tended to experience as helpful following trauma-exposure, 

broadening current perspectives to incorporate wider social support networks. 

Chapter 4, as described above, focused on elucidating the role of a potential 

mechanism underlying the effects of post-trauma parenting. Thus, it investigated 

whether parental positive and negative support behaviours may moderate any 

associations found between CYP’s levels of arousal after trauma exposure, as reflected 

in heart-rate indices, and their subsequent PTSS development. For this purpose, a 

sample of N = 76 CYP aged 6 to 13 years and their current caretakers were initially 

assessed approximately 1 month after trauma exposure. Heart-rate (HR) recordings 

were taken at rest and while CYP provided a verbal recount of their trauma a) alone 

and b) conjointly with their parent. Measures of mean HR, as well as of high-frequency 

band power (HFBP) and low-frequency band power (LFBP), indexing heart-rate 

variability (HRV), were derived from this. Parental global positive and negative 

support behaviours during the joint narrative were rated based on video-recordings of 

the task. Finally, PTSS outcomes were measured 1 month (concurrently), 3 months 

and 6 months after trauma.  

Regarding the results, the study found no predictive effects of HR measures 

taken at rest/baseline on concurrent or later PTSS outcomes. However, higher mean 

HR during both narrative tasks was associated with higher levels of PTSS cross-

sectionally and at 3 months, but not at 6 months after trauma. Measures of HFBP, 

proposed to index the response of the parasympathetic nervous system (PNS) (Shaffer 

& Ginsberg, 2017), were found to be negatively related to PTSS outcomes at all three 

time-points and across both narratives. Finally, LFBP measures have been proposed 

to reflect a balance between sympathetic and parasympathetic nervous system 
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influences (Nagpal, Gleichauf, & Ginsberg, 2013). When assessed during the child-

only narrative, they were only negatively associated with PTSS at 3 months post-

trauma; however, measures taken during the joint narrative were negatively associated 

with outcomes at all time-points. Effects of all HR indices on T2 and T3 symptoms 

were not retained when T1 symptoms were included as a relatively stringent control 

variable.  

The current study was the first to examine the role of HRV indices as predictors 

of PTSS outcomes in CYP. Higher HRV has been proposed to reflect a better ability 

to cope with stress (Kim, Cheon, Bai, Lee, & Koo, 2018), but to date, its predictive 

role after trauma exposure had only been investigated in adults. Current findings 

indicate that both mean HR reactivity and HRV indices collected during trauma 

narratives one month after exposure may pose valid risk markers for concurrent and 

later child PTSS. These results need to be treated with caution, however, due to limited 

power resulting from a moderate sample size. Furthermore, long-term associations at 

6 months were somewhat less robust, though this may be a result of the remaining 

levels of PTSS being relatively low in the current sample by this time. Such limitations 

indicate that a replication of the above described findings in a clinical sample would 

aid their consolidation. 

Of note, no predictive associations were found for heart-rate indices taken at 

baseline, despite previous studies linking resting HR measured shortly after ED 

admission to CYP’s PTSS levels up to 6 months later, at small but significant effect 

sizes (meta-analysis: Alisic et al., 2011; see also Kassam-Adams, Garcia-España, Fein, 

& Winston, 2005). While CYP’s initial physiological arousal may directly affect their 

trauma memory consolidation and thus a process relevant to PTSS aetiology (Ehlers 

& Clark, 2000), this may not be the case for measures taken longer after trauma, 

explaining a potential lack of associations. Current findings seem to indicate that 

instead, remaining distress/physiological arousal when speaking about the trauma may 

be a more reliable indicator of PTSS risk by one month after exposure. Future studies 

should aim to collect HR indices at several time-points throughout recovery, in order 

to establish which types of measures may pose the most relevant risk-markers at what 

time point. Taking into account that CYP’s resting HR changes across development 

(Kassam-Adams et al., 2005), norms could then be established, which would allow a 

more rapid identification of CYP at risk of developing persistent PTSS. 
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In contrast to the relatively robust relationships found between HR indices and 

CYP’s PTSS, the current study did not provide any evidence for moderating effects of 

parental positive or negative support behaviours during the joint narrative on such 

associations. This is somewhat surprising, given that previous research suggested 

parental PTSS six weeks after child trauma exposure may moderate the relationship 

between measures of CYP’s HR and cortisol measures taken at hospital admission and 

their PTSS outcomes at 6 months (Nugent, Ostrowski, Christopher, & Delahanty, 

2007). Furthermore, social support in general has been proposed to improve post-

trauma outcomes by advantageously affecting physiological and neural responses 

(review: Sippel et al., 2015). A potential explanation could be that, as outlined above, 

CYP’s distress levels during the peri- and early post-trauma may be directly linked to 

PTSS aetiology, affecting processes such as trauma processing and memory formation 

(Marsac et al., 2014). Resultingly, parental responses at this time may accentuate or 

dampen the effects of causal mechanisms on children’s PTSS. By contrast, at one 

month after trauma, psychological reactivity may simply pose a marker of distress, an 

interpretation which is consistent with the lack of predictive effects of HR once initial 

PTSS levels were controlled for in analyses Instead, other influences may become 

more important at this time-point, such as parental coaching of appraisals or coping 

(Hiller et al., 2018), or parental PTSS, which may affect parent’s abilities to provide 

adaptive support (Christie, Hamilton-Giachritsis, Alves-Costa, Tomlinson, & 

Halligan, 2019). Alternatively, there could be a differential susceptibility to parental 

support, dampening relevant predictive effects in the current study, though this theory 

is not yet very well-supported for older age groups (Belsky & Pluess, 2009). Specific 

groups of CYP at high risk for PTSD may also exist, in which parental behaviours 

would play a more central role. Future studies may address such potential explanations 

in more depth. 

Chapter 4 has several strengths, such as the longitudinal design, and its 

investigation of a variety of heart-rate indices taken both at rest and in response to 

trauma narratives. Limitations include an age focus on age 6-13 years, reflecting mixed 

developmental stages; a modest sample size limiting analytical power, especially for 

moderator analyses; relatively low levels of PTSS at 6 months post-trauma; and finally 

a focus on CYP from HIC experiencing single-incident traumas, leading to a limited 

generalizability of the current findings to CYP living in high-risk contexts or exposed 

to multiple traumas. Furthermore, the fact that ratings of parental support behaviours 
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from video recordings of the joint narrative were not linked with PTSS outcomes at all 

may challenge their validity, as previous literature has reliably found small to medium-

sized predictive associations (Williamson et al., 2017; Hiller et al., 2018), albeit with 

less robust evidence for longitudinal influences. Still, the study contributed 

substantially to the literature on heart-rate risk markers of PTSS. It also highlighted 

important factors that need to be taken into account when designing future studies 

investigating mechanisms of effect of parental behaviours. 

Chapter 5. A range of quantitative studies have suggested potential predictive 

effects of broad parenting and specific parental post-trauma support strategies on 

CYP’s PTSS outcomes (e.g., Hiller et al., 2018; Williamson et al., 2017). 

Complementary qualitative studies more broadly describe the various efforts that 

parents may undertake to provide to adaptive care to their child after trauma exposure 

(Alisic et al., 2011b; Williamson et al., 2016). With only few studies focusing on 

CYP’s perspectives of what constitutes optimal post-trauma support from their point 

of view (though see e.g., Alisic et al., 2011a), Chapter 5 aimed to get a more in-depth 

account of this by interviewing 30 CYP aged 7-16 living in the UK within 1-6 months 

of their hospitalization due to a potential trauma (injury, illness, assault). The study 

focused specifically on assessing what types of support CYP were offered from 

different sources across all stages of their recovery, and whether they regarded them 

as helpful. 

It was found that CYP generally perceived themselves as receiving good 

support from various environmental actors. Parents and peers commonly posed the 

main sources of emotional support and often were CYP’s preferred partners for 

trauma-related conversations. Others, including teachers, hospital providers or 

siblings, tended to rather be seen as providers of general warm and/or practical support. 

Furthermore, support needs varied substantially across recovery stages: at hospital, 

most CYP struggled with processing the trauma, potentially stressful medical 

diagnoses and, while in the ward, a lack of autonomy and privacy. Resultingly, CYP 

appreciated warm support and additional attention from their environment. Once they 

had returned home, which was generally perceived as a positive milestone, they tended 

to realize the long-term consequences of their injuries/illnesses. This could lead to 

frustration and upset, and a need for reassurance and emotional support. At the same 

time, CYP started to increasingly voice a main aim of wanting everything to return to 

normal, including the way their environment treated them. This prevailed until the 
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return to school, which was a key step for CYP. Of note, while the latter supported 

recovery for some, others struggled with perceived negative reactions from peers 

and/or teachers, leading to poorer well-being. 

Overall, this study highlights that there is a broad network of individuals and 

institutions that CYP may come in contact with while recovering from trauma. 

Findings thus support a Bronfenbrenner-style ecological model (Bronfenbrenner & 

Morris, 2007), in which different sources of positive and negative support interact to 

influence CYP’s individual-level processing. As expected, parents took on a central 

role in this system, providing many different types of support. The effects of some of 

the parental strategies that CYP described have already been investigated in the 

quantitative literature (e.g., supportiveness, warmth, overprotection). However, we 

also found indications of additional support behaviours (e.g., guidance, reassurance) 

that may pose relevant predictors of CYP’s outcomes and have not been studied before. 

Additionally, our findings suggest an important role of both positive and negative peer 

behaviours for CYP’s post-trauma outcomes. Despite other studies showing 

substantive effect of peer relationships on CYP’s mental health (e.g., Klomek, 

Marrocco, Kleinman, Schonfeld, & Gould, 2008; Pedersen, Vitaro, Barker, & Borge, 

2007), they have only rarely been examined as predictors in the trauma context (but 

see Haden, Scarpa, Jones, & Ollendick, 2007; Morley & Kohrt, 2013). The current 

results however indicate that their influences may need to be accounted for more 

extensively in the theoretical and quantitative literature. Finally, our interviews 

suggest that parent-school communication and the measures that schools implement to 

meet CYP’s needs are crucial to re-integration and recovery. This supplements 

findings from Norway showing that school inability or unwillingness to accommodate 

CYP’s needs after a severe trauma can lead to conflictual and strained relationships 

with families (Røkholt, Schultz, & Langballe, 2016). Both studies highlight a need for 

parents and hospital care providers to actively develop strategies in cooperation with 

schools to support CYP’s re-integration. Overall, the current interviews indicate that 

while parents should still be considered a central factor contributing to CYP's PTSS, 

it will be important to gain a better understanding of how their influences interact with 

those of other actors in CYP’s support networks. This is especially the case for 

adolescents, who likely lead more autonomous and independent lives (McElhaney, 

Allen, Stephenson, & Hare, 2009). 
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Beyond describing the structure of CYP’s wider support networks, Chapter 5 

also highlighted that the challenges that CYP experienced, and their associated needs, 

may vary substantially throughout the recovery period. Thus, what is considered 

adaptive support may also change, from provisions of special care and attention at the 

hospital stage to behaviours supporting independence and autonomy once the child 

returns back home. Such variations in child needs across time have not been given 

much attention to so far when studying effects of post-trauma social support, despite 

models suggesting the existence of different phases of recovery (e.g., Price, Kassam-

Adams, Alderfer, Christofferson, & Kazak, 2016). Finally, the current interviews 

showed that qualitative work may able to add nuance to the quantitative literature. For 

instance, the findings indicated that it is important to understand the reasons why CYP 

are not speaking about their trauma (no need for support versus high distress), rather 

than assuming that this always reflects maladaptive avoidance behaviours (Ehlers & 

Clark, 2000). This highlights the value of conducting complementary qualitative work. 

Future studies may aim to investigate the effects of some of the proposed 

parental behaviours quantitatively, in order to establish whether they possess 

predictive power for CYP’s PTSS outcomes. Such research may also extend the scope 

of quantitative work to consider a wider range of support sources and their approaches 

to providing post-trauma support, as well as developmental differences in support 

needs, for instance, with adolescents requiring larger amounts of privacy and 

autonomy granting. In terms of potential shortcomings, information provided on 

negative parental behaviours in the current study was relatively low, with CYP 

possibly uncomfortable with disclosing this. Observational studies, anonymous 

questionnaire assessments or open-ended writing tasks may be more suitable to elicit 

more extensive responses. It is also important to note that findings from the current 

sample, while reflecting experiences in response to a trauma type that CYP are 

frequently exposed to, cannot necessarily be generalized to traumatic experiences not 

involving hospitalizations, chronic traumas, or traumas in LMIC contexts. For 

instance, an interview study indicated substantially different support structures were 

present in a LMIC, high-risk setting (Hiller et al., 2017). Despite these limitations, 

strengths of the current study include its relatively large sample size, allowing for an 

incorporation of various perspectives, and the provision of information across a range 

of age-groups, support sources and stages of recovery. Furthermore, our findings 

enabled us to derive potential avenues for future research, as well as targets for 
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intervention efforts aimed at increasing CYP’s social support after trauma (i.e., 

parents, peers and parent-school communication). 

Future directions and clinical relevance. The two chapters in the second half 

of this thesis covered different topics related to post-trauma parenting and child PTSS 

outcomes. Both focused on previously understudied areas and added new perspectives 

that supplement our current knowledge. Chapter 4 suggested that parental support may 

not moderate associations between CYP’s physiological stress reactions and their 

concurrent and subsequent PTSS outcomes, indicating other mechanisms and forms of 

support may be more important. Chapter 5, in contrast, described several ways in 

which parents and other environmental actors provide adaptive support from CYP’s 

perspectives, providing a clearer picture of CYP’s changing support needs after trauma 

and their wider support networks. 

Gaining a better understanding of the mechanisms through which parental 

behaviours affect CYP’s PTSS outcomes is highly relevant. Previous research on this 

is limited, focusing mainly on links between on parental coaching behaviours and 

CYP’s trauma appraisals and coping responses (Hiller et al., 2018). Based on studies 

suggesting potential formative influences of initial physiological responses on PTSD 

aetiological processes, as well as adaptive effects of general social support on stress 

levels after trauma exposure (Ehlers & Clark, 2000; Sippel et al., 2015), we 

investigated whether parenting may moderate associations between CYP’s heart-rate 

reactivity and variability and their PTSS development. We found no significant 

influences for measures taken one month after trauma; however, the acute 

physiological response may be of interests for future investigations (Marsac et al., 

2014). Furthermore, given the current lack of effects, there is a need to identify 

additional parental behaviours exerting formative influences on CYP’s PTSS one 

month after trauma, and their potential mechanisms of effect. This could include 

parental efforts to facilitate child coping or coaching of positive appraisals (Alisic et 

al., 2011b; Marsac et al., 2011), which are currently understudied, but may 

theoretically offset the effects of strong child initial physiological reactions. 

Furthermore, support behaviours considered adaptive from CYP’s perspectives, as 

investigated in Chapter 5, could pose additional targets of interest for future studies. 

Chapter 5 was one of few studies to investigate CYP’s perspectives of what 

constitutes adaptive support throughout the different stages of their recovery. While 

some of the descriptions provided by CYP supported findings from the quantitative 
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literature, for example, on the positive roles of warm and emotional support, and the 

negative effects of overprotectiveness (e.g., Williamson et al., 2017), the results 

overall suggest that existing research is unlikely to have taken a sufficiently nuanced 

approach to this issue. For example, most studies to date examining post-trauma 

support for CYP focus exclusively on parents, and on a single time point which is often 

relatively distal to the trauma. However, the current findings indicate that CYP receive 

potentially important support from a much wider network, including peers, schools 

and hospital providers. In addition, CYP also described changing support needs over 

time, which have not been taken account of in the quantitative evidence base so far. 

These key areas may pose future avenues of research. 

In combination, both chapters highlight several points that may need to be 

considered in future studies aiming to gain a clearer picture of what parental factors 

predict CYP’s PTSS outcomes after trauma exposure. First, they suggest that relevant 

measures of important constructs (e.g., of physiological reactivity, adaptive parenting) 

may change throughout the different stages of recovery. Furthermore, Chapter 5 

showed that it is important to adopt a developmentally informed perspective when 

designing studies on CYP’s post-trauma reactions, as CYP’s needs, associated 

appropriate support behaviours, and the composition of relevant social networks may 

vary across the ages. For instance, adolescents may be more independent and rely to a 

higher degree on peers for emotional support than younger children. Of note, both 

Chapters 4 and 5 utilized samples of CYP attending hospital after exposure to a 

potential trauma (injury, assault or illness). While such incidents are common 

experiences for CYP, as described above, generalizability to other types of events (e.g., 

disasters, interpersonal traumas without injury, chronic traumas or traumas in LMIC) 

may be low. This is because both the mechanisms relaying effects of parenting, and 

the influences of wider social support networks, may differ across contexts. For 

instance, while experiences of interpersonal violence may substantially reduce CYP’s 

trust and thus their ability to rely on their social environment for support (van Wesel 

et al., 2012), disasters may affect whole community systems, limiting the mental and 

physical resources available to ensure CYP’s well-being (Cobham et al., 2016; van 

Wesel et al., 2012). Future research comparing associations for different trauma types 

is thus required. 

Chapters 4 and 5 highlight several clinical implications. First, HR assessments 

may pose useful risk markers for CYP’s PTSS development. Specifically, resting HR 
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during or shortly after hospital admission may be an important initial measure of 

CYP’s distress, while reactivity (e.g., to trauma cues, narratives) could become more 

central later on in recovery. Second, unless future studies find stronger effects for the 

acute phase of the trauma, Chapter 4 indicates that parental responses may not be able 

to modulate the impact of CYP’s physiological arousal on their PTSS vulnerability. 

Nonetheless, with initial child distress being linked to factors such as trauma 

processing and memory formation (Ehlers & Clark, 2000) and continuous hyper-

arousal posing a diagnostic marker of PTSD (American Psychiatric Association, 

2013), it may be possible to devise interventions that tackle this directly. For instance, 

parents could be taught how to instruct their child in adaptive breathing or relaxation 

techniques, which may positively affect subsequent outcomes. However, given the null 

current findings, it may also be that other aspects of support are more clinically 

relevant, with future study required. Third, many previously devised interventions 

focus on helping parents to provide better support themselves (e.g., Berkovitz et al., 

2011; Cox et al., 2010). However, the results of Chapter 5 suggest that parents could 

also be taught strategies that aim at augmenting CYP’s access to other sources of 

support, for instance by working out an inclusion plan with schools, and engaging 

friends and/or siblings. Such an approach would be in line with studies suggesting that 

higher overall social support is associated with better post-trauma outcomes (Trickey 

et al., 2012; van Wesel et al., 2012). Finally, interventions aimed at improving CYP’s 

well-being after trauma, as well as teaching parents how to support their child 

adaptively should take into account that CYP’s needs may change across recovery and 

instruct parents to provide the correct types of support at the correct time. Respecting 

CYP’s strong wish to return to normality may be especially key, and where parents 

struggle with this due to their own and anxiety and distress, supportive therapy should 

be offered. 

Conclusion 

The current thesis comprised a mixed methods investigation of risk factors for 

PTSS in CYP, with a particular focus on parenting. The use of longitudinal evidence 

throughout represents an important advance on the largely cross-sectional literature to 

date. Overall, there was very limited evidence suggesting that early parenting may 

influence whether PTSS develops after trauma exposure in later life. Findings for post-

trauma parenting were mixed, with no clear associations found between observational 

measures taken during a parent-child trauma narrative one month after trauma and 
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subsequent PTSS development. However, qualitative work highlighted that from 

CYP’s perspectives, parents were key sources of support and took on many different 

functions. Altogether, the current findings suggest that it may be most viable for future 

research to focus on post-trauma aspects of parenting, taking a more nuanced approach 

to understanding how that support may relate to child recovery. In the long term, 

however, researchers may aim to accumulate evidence in order to create a more 

comprehensive model of how pre- and post-trauma factors, including parenting, 

interact to ultimately determine CYP’s stress reactions and PTSS outcomes after 

trauma exposure. 
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