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Abstract
Background
Road traffic accidents (RTAs) are the leading health threat to children in Europe, resulting in 355 000 injuries annually. Because children can suffer significant and long-term mental health problems following RTAs, there is considerable interest in the development of early psychological interventions. To date, the research in this field is scarce, and currently no evidence-based recommendations can be made.

Methods
To evaluate the effectiveness of a single-session early psychological intervention, 99 children age 7-16 were randomly assigned to an intervention or control group. The manualised intervention was provided to the child and at least one parent around 10 days after the child's involvement in an RTA. It included reconstruction of the accident using drawings and accident-related toys, and psychoeducation. All of the children were interviewed at 10 days, 2 months and 6 months after the accident. Parents filled in questionnaires. Standardised instruments were used to assess acute stress disorder (ASD), posttraumatic stress disorder (PTSD), depressive symptoms and behavioural problems.

Results
The children of the two study groups showed no significant differences concerning posttraumatic symptoms and other outcome variables at 2 or at 6 months. Interestingly, analyses showed a significant intervention × age-group effect, indicating that for preadolescent children the intervention was effective in decreasing depressive symptoms and behavioural problems.

Conclusions
This study is the first to show a beneficial effect of a single-session early psychological intervention after RTA in preadolescent children. Therefore, an age-specific approach in an early stage after RTAs may be a promising way for further research. Younger children can benefit from the intervention evaluated here. However, these results have to be interpreted with caution, because of small subgroup sizes. Future studies are needed to examine specific approaches for children and adolescents. Also, the intervention evaluated here needs to be studied in other groups of traumatised children.

Trial Registration
Clinical Trial Registry: ClinicalTrials.gov: NCT00296842.
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Background
Road traffic accidents (RTAs) represent the leading health threat to children in industrialised countries [1]. Each year in Europe, approximately 9000 children and adolescents under the age of 19 die in an RTA, and 355 000 are injured [2]. The number of collisions without physical injury is probably considerably higher. There is sound evidence today that children can suffer significant and long-lasting psychological distress following RTAs. Previous studies report that about 10% to 30% of traffic-injured children develop acute stress disorder (ASD) in the first four weeks after an RTA [3–5]. Posttraumatic stress disorder (PTSD) or clinically relevant posttraumatic stress symptoms (PTSS) are found in up to 35% of injured children several months to years after an RTA [1, 3, 4, 6–9]. In addition, studies report clinically relevant depressive symptoms and accident-related anxieties in about 15% to 25% of affected children several months after an RTA [3, 6]. In some studies, girls have been shown to have a higher risk for PTSD than boys [9, 10]. In most studies, age was not associated with PTSD [4, 5, 8, 10]. A recent study [11] identified early PTSS as a significant predictor of low quality of life one year after an RTA in children; the researchers concluded that the return of injured children to pre-injury quality of life may therefore also depend on awareness and timely interventions regarding PTSS.
As a consequence of these significant and long-term mental health problems, there is considerable interest in early psychological interventions for RTA victims to prevent future symptoms. For adults, psychological debriefing is the most common intervention in the initial days after trauma exposure. This highly standardised approach, also known as Critical Incident Stress Debriefing (CISD) [12], aims to prevent or ameliorate adverse psychological long-term reactions. But a recent Cochrane review [13] on the efficacy of CISD in adults found no evidence that single-session individual debriefing prevented the onset of PTSD or reduced psychological distress. However, in children the research on the efficacy of single-session early interventions is not yet conclusive because there is just one previous RCT on this issue. The question as to whether more targeted and multiple session interventions in high-risk persons make more sense not only with adults [14] but also with children can be answered only by methodologically strong studies with children and adolescents. For use of CISD with acutely traumatised children several researchers modified the debriefing procedure [15, 16]. Comparable to the procedure in adults, most research groups recommended reconstruction of the traumatic event. Some used drawings and trauma-related toys in order to explore the traumatic event not only verbally. Further, previously described interventions with children also dealt with trauma-related appraisals and the emotional impact of the event. Moreover, psychoeducation on posttraumatic stress was often provided. It is interesting to note that previous studies on early interventions with traumatised children did not systematically involve parents, although several studies showed that parental factors are important predictors of psychological adjustment in the child [1, 6, 8, 11, 17].
Studies on the effectiveness of early interventions with children lack methodological soundness and included case reports [18, 19] and uncontrolled trials [20–23]. To date, there is one controlled trial [17] and one randomised controlled trial [24] in which a psychological debriefing format was conducted with children after accidents. Kenardy et al. [17] evaluated an early, information-provision intervention with children (age 7-15 years) and their parents following paediatric accidental injury. Booklets given to the participants within 72 hours of the accident provided information on common responses to trauma and the common time course of symptoms and suggestions for minimising any stress symptoms. This intervention was delivered to one of two hospitals (N = 33); the second hospital was the control (N = 70). The authors showed that their intervention reduced child anxiety symptoms at 1-month follow-up and parental posttraumatic intrusion symptoms and overall posttraumatic symptoms at the 6-month follow-up. This psychoeducative intervention therefore appears to be beneficial to injured children and their parents. However, the researchers noted that randomised controlled trails with larger sample sizes are needed to confirm the efficacy of an intervention of this kind. The RCT by Stallard et al. [24] evaluated an early psychological intervention with children (N = 158) age 7-18 years four weeks after an RTA. The children in both the control group and the intervention group demonstrated considerable improvements in psychological symptoms such as PTSS, depression, anxiety and behavioural problems at follow-up 8 months later. However, the single-session early intervention did not result in any additional significant gains. Several reasons may have led to these findings. First, the duration of four weeks between the RTA and the intervention is probably too long, because PTSS may have already developed in some children. Second, in some children a late intervention may interfere negatively with the natural course of coping with the traumatic event. Third, the age range of the sample was very large, and developmental differences between younger children and adolescents were not considered. It is conceivable that a purely verbal debriefing could be too difficult for younger children. Fourth, parents were not involved in the intervention, although parental support has been shown to be important for the recovery of the child after a trauma [6]. Fifth, follow-up was limited to one assessment 8 months after the accident. Stallard et al. [24] declared that therefore variations in the speed of recovery between the groups may not have been detected.
In sum, previous research on early psychological interventions with children after RTAs and other forms of traumatic events is fragmentary, and most studies are limited by methodological shortcomings. Therefore, no evidence-based recommendations can be made regarding early psychological intervention with traumatised children.
The present study aimed at assessing the effects of a single-session early psychological intervention in school-age children after RTAs by means of a randomised controlled trial. Our basic idea was that an early intervention might have the potential to prevent future psychological symptoms. Specifically, we tried to overcome shortcomings of previous studies by applying a more age-appropriate intervention (not only verbally, but also with drawings and accident-related toys), by providing the intervention between 7 to 10 days after the RTA, by including the children's parents and by assessing outcome at two follow-ups within 6 months. We assumed this approach to be effective. In addition, we tried to find out if specific factors, such as age and sex of the child and the severity of baseline acute stress symptoms, had an influence on the effect of the intervention. Based on the literature on the effectiveness of trauma-focused cognitive-behavioural therapy (tf-CBT) in children [25] we hypothesised that none of these moderating factors would yield any significant main effects.

Methods
Participants
Participants were recruited continuously from September 2004 until September 2007 at University Children's Hospital in Zurich, Switzerland. They had to meet all of the following criteria: (1) medical treatment (inpatient or outpatient) after an RTA (collision), (2) age between 7 and 16 years, (3) fluency in German, (4) no severe head injury (Glasgow Coma Scale >11), and (5) no previous evidence of intellectual impairment (according to medical records). Families with a child who met the criteria for inclusion were contacted within the first week after their child's accident; 139 children met the inclusion criteria and were asked to participate. Thirty-eight (16 boys, 22 girls) declined participation, mainly because the families had no interest in the study or because it seemed too time-consuming (Figure 1). Due to incomplete data at follow-up assessments, the final study sample comprised 99 children (response rate 71.2%). Comparison of participants and non-participants revealed no significant differences in mean age at accident (t = 0.19, p = .85), sex (χ2 = 2.95, p = .09), type of accident (χ2 = 1.45; p = .23) and mean injury severity (t = 1.07, p = .29).[image: A13034_2009_Article_103_Fig1_HTML.jpg]
Figure 1CONSORT diagram of study cohort.





Procedure
The study was approved by the local institutional review board. Written informed consent was obtained from parents in agreement with the children. Assessments were carried out at around 10 days (T0), at 2 months (T1) and at 6 months (T2) after the child's involvement in an RTA. The children were assessed by means of a standardised, 30-45 minute interview conducted by trained psychologists. Most of the interviews were conducted in the participants' home; some were conducted at the hospital. Mothers were assessed at the same time using questionnaires. Medical variables were retrieved from the patients' records and the responsible physicians. In return for participation, families received 50 Swiss francs after completing all three assessments.
A priori power calculations were generated using GPower3 [26]. For an effect size of 0.60 and a power of 0.85, we aimed at a sample size of 102. The randomisation list, stratified for sex, was generated by the program RANCODE 3.6 (IDV, Gauting, Germany) at the beginning of the project. Blocks of 2 and 4 that alternated at random created similar sizes for both study groups. Immediately after the baseline assessment the interviewer opened an envelope that contained the predetermined randomisation for the particular child. If the child was assigned to the intervention group, the manualised intervention was conducted. Follow-up assessments at 2 and 6 months were conducted by a different interviewer, who was blind to the child's status in the project.

Measures
Child ASD and PTSD
Accident-related acute and posttraumatic stress reactions were assessed using a standardised clinical interview, the IBS-KJ [27]. The two versions of this interview contain the criteria for ASD and PTSD according to the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) [28]. The interview for PTSD (IBS-P-KJ) is a German version of the Clinician-Administered PTSD Scale for Children and Adolescents (CAPS-CA) [29]. This widely used diagnostic interview includes all symptoms of PTSD, scored on a 5-point frequency rating (Likert) scale (from 0 = none of the time to 4 = most of the time) and additionally on a 5-point intensity rating scale (from 0 = not a problem, none to 4 = a whole lot, very severe problem). The interview for ASD (IBS-A-KJ) was constructed similarly to assess DSM-IV-TR acute stress disorder symptoms. In the present study a total score was obtained for both instruments by summing across all items. In addition, ASD and PTSD were diagnosed according to the DSM-IV-TR. A symptom was considered present if the frequency was scored at least "1" and the intensity rating at least "2". Subsyndromal ASD/PTSD was diagnosed according to Bryant et al. [30, 31] if criteria for one of the symptom clusters were not fulfilled. Previous studies supported the reliability and validity of this instrument [27, 29]. In this study, internal consistencies of the IBS-KJ total score were found to be excellent, with Crohnbach's α of 0.94 at T0, 0.93 at T1 and 0.93 at T2.

Child depression
The presence of depressive symptoms was assessed using the German version (DIKJ) [32] of the Children's Depression Inventory [33]. For each item the child has three possible responses rating severity, from 0 = no symptoms, 1 = mild symptoms, to 2 = definite symptoms. A total score was obtained by summing across all 26 items. A cut-off of 18 points has been shown to identify children with clinically relevant depression [32]. Good psychometric properties of this instrument were reported [32]. For the current study Cronbach's α was 0.87 at T0, 0.83 at T1, and 0.85 at T2.

Child behavioural problems
Children's behavioural problems were assessed by the German version of the Child Behavior Checklist (CBCL) [34, 35]. The CBCL is designed to record children's competencies and behavioural problems as reported by their parents. In this study, the questionnaire was completed by the children's mothers. The social competencies section was not included. The 120 items of the behavioural problems section are scored on a 3-point Likert scale ranging from 0 = not true to 2 = often true of the child. The CBCL contains eight problem syndrome scales as well as global scales for internalising, externalising, and total problems. All psychometric properties of this instrument were found to be acceptable [34]. In this study only the scale for total problems was used and transformed to T-scores that are based on a representative population of 2900 children and adolescents in Germany [35]. T-scores of 60 and more represent cases with clinically significant behavioural maladjustment. The CBCL showed excellent internal consistency in this sample (α = 0.93 at T0, α = 0.94 at T1 and α = 0.92 at T2).

Socio-economic status
Socio-economic status (SES) as assessed by mothers was calculated by means of a 6-point score of both paternal occupation and maternal education. The lowest SES score was 2 points, the highest 12 points. Three social classes were defined as follows: scores 2-5, lower class; scores 6-8, middle class; and scores 9-12, upper class. This measure was used in previous studies and was shown to be a reliable and valid indicator of SES in Switzerland [36].

Life events
We assessed the occurrence of 12 major life events (such as change of residence, unemployment in the family or parental separation) during the 12 months prior to the accident and the 6 months following the accident based on mothers' reports. A life event score was computed by summing up the number of life events for each family.

Severity of injuries
Severity of injuries was classified by a physician using the Modified Injury Severity Scale (MISS), a highly reliable and widely accepted scale [37]. The MISS values rate the severity of injuries in different bodily systems and range from 1 to 75, with scores >25 indicating severe injury.


Intervention
At least one parent (71.4% mothers, 10.2% fathers, 18.4% both) was present at the intervention that lasted about 30 minutes. The intervention was short and therefore economic in order to have the chance of implementation within the routinely medical procedures of a children's hospital. The psychologist used a series of standard prompts systematically to guide the child through a structured, four-step process: (1) Detailed reconstruction of the accident and creation of a trauma narrative: Drawings and accident-related toys (e.g. figures, model cars, bicycles, etc.) were used as aids to talk about the course of the event in a concrete and age-appropriate way. (2) Identification of accident-related appraisals: The children were asked to report their thoughts about the traumatic event; if dysfunctional appraisals were mentioned, the psychologist assisted the child in modifying them. (3) Psychoeducation: Information on common stress reactions was given to normalise the child's early reactions. After that, the psychologist discussed with the child and the parents helpful strategies for dealing with acute stress reactions (such as talking about the accident at home, seeking social support, maintaining a daily routine, monitoring the symptoms). Parents were given special advice how to support their child in general. (4) Leaflet: As a last step, the child and the parents were given written information on posttraumatic stress and a contact address. For all of the participants, the intervention contained the same four steps, but the psychologist tried to adapt his language to the age of the child. Because all of the interventions were provided by the same psychologist, the procedure was identical for all of the 49 children and adolescents of the intervention group.

Control condition
The children of the control group received standard medical care, including clinical diagnostics and comprehensive medical treatment. Different professionals (paediatricians, surgeons, physiotherapists, occupational therapist, etc.) were available if needed. Psychological support was also available but not routinely provided. In our sample, none of the participants received psychological support or treatment during the duration of the study.

Statistical analyses
The data were analysed using the statistical package SPSS for Windows, release 16 (SPSS Inc., Chicago, IL). Analyses were performed with two-sided tests. χ2 analyses were used to compare nominal variables. Normally distributed continuous data were analysed using independent t-tests (between-groups). To study the influence of the intervention over time, two factorial analyses of variance (ANOVAs) with repeated measures design were calculated. A series of additional analyses of covariance (ANCOVAs) were conducted entering age, sex and severity of baseline acute stress symptoms as main effects and the interactions with intervention condition to ascertain whether any of these characteristics might moderate differential responses to treatment. In all cases a p < .05 was considered significant. If significant mean differences were detected, effect sizes (d) were calculated following Cohen [38]. Kolmogorov-Smirnov Goodness of Fit Tests of the outcome variables showed normality for the IBS-KJ, the DIKJ and the CBCL.


Results
Sample characteristics and baseline assessment
Table 1 presents sample characteristics. There were no significant differences between the study groups on any demographic, accident or injury measure. Similarly, there were no significant between-group differences on any baseline score (T0) assessed at an average of 10.1 (SD = 3.0) days after the RTA (IBS-A-KJ: t = 0.64, p = .53; DIKJ: t = 0.42, p = .68; CBCL: t = 1.42, p = .16).Table 1Characteristics of the sample (N = 99)


	 	Intervention (N = 49)
	Control group (N = 50)
	t*
	χ2†
	p

	Mean (SD) age at accident, years
	11.8 (2.6)
	11.3 (2.8)
	0.77
	 	.44

	
                              Sex
                            
	 	 	 	 	 
	Boys (%)
	29 (59.2)
	29 (58.0)
	 	 	 
	Girls (%)
	20 (40.8)
	21 (42.0)
	 	0.01
	.91

	
                              Socio-economic status
                            
	 	 	 	 	 
	Lower (%)
	6 (12.2)
	4 (8.0)
	 	 	 
	Middle (%)
	16 (32.7)
	19 (38.0)
	 	 	 
	Upper (%)
	24 (49.0)
	22 (44.0)
	 	 	 
	Unknown (%)
	3 (6.1)
	5 (10.0)
	 	0.09
	.77

	
                              Mean (SD) number of preceding life events
                            
	1.3 (1.6)
	1.1 (1.4)
	0.64
	 	.53

	
                              Mean (SD) number of life events that followed
                            
	1.1 (1.5)
	1.1 (1.8)
	-0.15
	 	.88

	
                              Type of accident
                            
	 	 	 	 	 
	Pedestrian (%)
	16 (32.7)
	18 (36.0)
	 	 	 
	Car passenger (%)
	8 (16.3)
	7 (14.0)
	 	 	 
	Bicycle/motorcycle (%)
	17 (34.7)
	17 (34.0)
	 	 	 
	Other (%)
	8 (16.3)
	8 (16.0)
	 	0.07
	.79

	
                              Mean (SD) score on the Modified Injury Severity Scale
                            
	6.1 (4.6)
	5.8 (5.3)
	0.26
	 	.80

	
                              Medical treatment
                            
	 	 	 	 	 
	Inpatient (%)
	31 (63.3)
	30 (60.0)
	 	 	 
	Outpatient (%)
	18 (36.7)
	20 (40.0)
	 	0.11
	.74


*Independent two-sample t-test. †χ2 analysis



The initial assessment identified 20 of the 99 children (20.2%) as meeting the diagnostic criteria for ASD (4.0%) or subsyndromal ASD (16.2%), 11 in the intervention group and 9 in the control group. This difference was not statistically significant (χ2 = -0.47; p = .64). 13.1% of the children (5 in the intervention, 8 in the control group) had scores in the clinical range of depression, and 19.1% (11 in the intervention, 8 in the control group) showed clinically significant behavioural maladjustment, with no significant differences between the two study groups (DIKJ: χ2 = 0.33; p = .56; CBCL: χ2 = 1.69 p = .19).

Follow-up assessments
The children were re-assessed at T1 at an average of 73.5 (SD = 14.7) days and at T2 at an average of 197.9 (SD = 20.6) days after the accident. No significant between-group differences were found at any time point for PTSS (T1: t = 0.81, p = .42; T2: t = 0.58, p = .57), depressive symptoms (T1: t = -0.34, p = .74; T2: t = -0.36, p = .72) or behavioural problems (T1: t = -0.01, p = .99; T2: t = -0.40, p = .69). ANOVA results for intervention and time variables (Table 2) showed significant improvements from T0 to T1 and T2 in both groups on PTSS, depressive symptoms and behavioural problems. Neither the intervention nor the interaction of time and intervention had significant influences on any outcome measure.Table 2Means, standard deviations and analysis of variance results for repeated measures


	 	Intervention (N = 49)
	Control group (N = 50)
	ANOVA F

	 	M (SD)
	M (SD)
	Time (T)
	Intervention (I)
	T × I

	
                              Traumatic stress symptoms: IBS-KJ
                            
	32.90***
	0.57
	0.10

	T0, total score
	29.3 (23.7)
	26.3 (23.0)
	 	 	 
	T1, total score
	21.6 (21.9)
	18.5 (15.6)
	 	 	 
	T2, total score
	15.9 (19.3)
	14.1 (11.2)
	 	 	 
	
                              Depressive symptoms: DIKJ
                            
	15.38***
	0.76
	0.01

	T0, total score
	10.1 (6.0)
	9.6 (6.5)
	 	 	 
	T1, total score
	8.2 (5.8)
	8.6 (5.8)
	 	 	 
	T2, total score
	7.2 (5.9)
	7.7 (5.6)
	 	 	 
	
                              Behavioural problems: CBCL
                            
	9.41***
	2.21
	0.01

	T0, T-score
	53.4 (9.3)
	50.6 (9.1)
	 	 	 
	T1, T-score
	50.0 (10.5)
	50.0 (11.4)
	 	 	 
	T2, T-score
	47.4 (9.5)
	48.2 (9.0)
	 	 	 

***p < = .001



Seven children (7.1%) at T1 and 4 children (4.0%) at T2 met the full diagnostic criteria for PTSD. In addition 7 children (7.1%) at T1 and 9 children (9.1%) at T2 fulfilled the criteria for subsyndromal PTSD. Again, there were no significant differences of these rates between the intervention group and the control group (T1: χ2 = -0.45, p = .65; T2: χ2 = -0.81, p = .42). Ten children (10.1%) at T1 and 4 children (4.0%) at T2 had scores in the clinical range of depression, without any significant differences between the study groups (T1: χ2 = 0.17, p = .68; T2: χ2 = 0.18, p = .67). Nineteen children (19.2%) at T1 and 10 children (10.1%) at T2 were clinically noticeable concerning behavioural problems. Again, no significant differences between the intervention group and the control group were found (T1: χ2 = 0.00, p = .99; T2: χ2 = 0.13, p = .72).

Subgroup analyses
Three subgroup analyses were performed to examine if specific groups of children could profit from the intervention. Subgroups were constituted according to age, sex and severity of baseline acute stress symptoms.
Splitting the sample by age (median = 11.6 years) created a subgroup of 49 (27 intervention, 22 control) adolescents age 12-16 and 50 (22 intervention, 28 control) children age 7-11. In the older group no significant differences on any outcome measure could be found between the intervention and the control groups at T0, T1 or T2 (Table 3). In the younger half of the sample two of the three between-group differences at T2 were significant. The 7- to 11-year old children in the intervention group showed significant improvements from T0 to T2 on depression (effect size d = 0.99) and behavioural problems (d = 0.76). No such improvements were found in the control group (DIKJ: d = 0.15; CBCL: d = -0.02). However, the mean PTSS scores did not differ significantly between the intervention group and the control group at any time point. ANCOVAS of T2 scores as a function of intervention condition and age-group with T0 scores as covariates (Table 4) confirmed the influence of the interaction variable to depressive symptoms and behavioural problems at T2. This interaction of the intervention condition and age group was therefore significant for depression (DIKJ) and behaviour (CBCL) but not for the PTSS scores.Table 3Between group comparisons of mean (SD) scores at T0, T1 and T2 in subgroups according to age


	 	Intervention
	Control group
	t*
	p

	
                              Preadolescent children (7-11 years)
                            
	 	 	 	 
	IBS-KJ, T0 (total scores)
	27.7 (25.2)
	24.9 (21.4)
	0.43
	.69

	IBS-KJ, T1 (total scores)
	22.2 (22.9)
	17.4 (12.2)
	0.96
	.34

	IBS-KJ, T2 (total scores)
	14.9 (17.4)
	15.0 (10.5)
	-0.03
	.98

	DIKJ, T0 (total scores)
	8.8 (5.1)
	8.4 (5.7)
	0.26
	.79

	DIKJ, T1 (total scores)
	5.6 (3.4)
	7.8 (4.5)
	-1.83
	.07

	DIKJ, T2 (total scores)
	4.5 (3.4)
	7.6 (5.1)
	-2.41
	
                              .02
                            

	CBCL, T0 (T-scores)
	53.0 (10.3)
	51.1 (8.8)
	0.65
	.52

	CBCL, T1 (T-scores)
	49.4 (12.6)
	54.7 (10.2)
	-1.41
	.17

	CBCL, T2 (T-scores)
	45.1 (10.6)
	51.3 (7.1)
	-2.04
	
                              .05
                            

	
                              Adolescents (12-16 years)
                            
	 	 	 	 
	IBS-KJ, T0 (total scores)
	30.6 (22.8)
	28.2 (25.2)
	0.36
	.72

	IBS-KJ, T1 (total scores)
	21.1 (21.5)
	20.0 (19.4)
	0.20
	.85

	IBS-KJ, T2 (total scores)
	16.8 (21.1)
	12.9 (12.2)
	0.76
	.45

	DIKJ, T0 (total scores)
	11.2 (6.6)
	11.2 (7.2)
	0.03
	.98

	DIKJ, T1 (total scores)
	10.2 (6.6)
	9.6 (7.1)
	0.32
	.75

	DIKJ, T2 (total scores)
	9.5 (6.6)
	7.8 (6.2)
	0.92
	.36

	CBCL, T0 (T-scores)
	53.7 (8.5)
	49.9 (9.6)
	1.36
	.18

	CBCL, T1 (T-scores)
	50.0 (9.6)
	44.3 (10.3)
	1.78
	.08

	CBCL, T2 (T-scores)
	49.2 (8.4)
	45.0 (9.8)
	1.42
	.16


*Independent two-sample t-test


Table 4Analysis of covariance of T2 scores as a function of intervention condition and age group, with T0 scores as covariate


	Source
	df
	MS
	F
	p

	
                              Posttraumatic stress symptoms: IBS-KJ, T2
                            
	 	 	 	 
	IBS-KJ, T0 (covariate)
	1
	7256.6
	40.83
	
                              <.001
                            

	Intervention
	1
	19.2
	0.11
	.74

	Age group
	1
	39.9
	0.22
	.64

	Intervention × age group
	1
	104.7
	0.59
	.45

	Error
	94
	177.7
	 	 
	
                              Depressive symptoms: DIKJ, T2
                            
	 	 	 	 
	DIKJ, T0 (covariate)
	1
	1153.3
	61.82
	
                              <.001
                            

	Intervention
	1
	16.2
	0.87
	.35

	Age group
	1
	28.5
	1.53
	.22

	Intervention × age group
	1
	151.2
	8.11
	
                              .01
                            

	Error
	94
	18.7
	 	 
	
                              Behavioural problems: CBCL, T2
                            
	 	 	 	 
	CBCL, T0 (covariate)
	1
	2637.6
	60.3
	
                              <.001
                            

	Intervention
	1
	148.3
	3.39
	.07

	Age group
	1
	2.8
	0.06
	.80

	Intervention × age group
	1
	229.8
	5.25
	
                              .03
                            

	Error
	67
	43.7
	 	 



Table 5 shows that there were no significant differences on any outcome measure between the two study groups at T0, T1 or T2 in the subgroup of the 41 girls (20 intervention, 21 control) and in the subgroup of the 58 boys (29 intervention, 29 control).Table 5Between group comparisons of mean (SD) scores at T0, T1 and T2 in subgroups according to sex


	 	Intervention
	Control group
	t*
	p

	
                              Girls
                            
	 	 	 	 
	IBS-KJ, T0 (total scores)
	40.2 (27.2)
	35.8 (29.2)
	0.50
	.62

	IBS-KJ, T1 (total scores)
	29.9 (23.8)
	24.6 (20.4)
	0.76
	.45

	IBS-KJ, T2 (total scores)
	21.3 (20.6)
	15.9 (13.8)
	0.99
	.33

	DIKJ, T0 (total scores)
	11.7 (6.4)
	11.9 (7.6)
	-0.06
	.95

	DIKJ, T1 (total scores)
	9.3 (6.6)
	10.4 (6.5)
	-0.53
	.60

	DIKJ, T2 (total scores)
	8.0 (5.7)
	7.7 (5.4)
	0.14
	.89

	CBCL, T0 (T-scores)
	55.2 (9.5)
	50.3 (9.8)
	1.46
	.15

	CBCL, T1 (T-scores)
	53.5 (7.9)
	50.9 (12.9)
	0.65
	.52

	CBCL, T2 (T-scores)
	49.0 (6.7)
	48.5 (9.4)
	0.16
	.88

	
                              Boys
                            
	 	 	 	 
	IBS-KJ, T0 (total scores)
	21.9 (17.8)
	19.5 (14.2)
	0.56
	.58

	IBS-KJ, T1 (total scores)
	15.9 (18.8)
	14.1 (9.1)
	0.47
	.64

	IBS-KJ, T2 (total scores)
	12.2 (17.8)
	12.8 (8.9)
	-0.15
	.88

	DIKJ, T0 (total scores)
	9.0 (5.6)
	8.0 (5.1)
	0.76
	.45

	DIKJ, T1 (total scores)
	7.4 (5.2)
	7.2 (4.9)
	0.11
	.92

	DIKJ, T2 (total scores)
	6.8 (6.2)
	7.6 (5.8)
	-0.55
	.59

	CBCL, T0 (T-scores)
	52.3 (9.2)
	50.8 (8.8)
	0.62
	.54

	CBCL, T1 (T-scores)
	47.9 (11.4)
	49.4 (10.5)
	0.48
	.63

	CBCL, T2 (T-scores)
	46.3 (11.0)
	48.0 (8.8)
	-0.55
	.58


*Independent two-sample t-test



In a subgroup of 19 children with diagnosed ASD or subsyndromal ASD at T0 (9 intervention, 12 control) no significant differences could be found on any outcome measure between the intervention group and the control group at any time point (Table 6). Likewise, no significant differences between the study groups were found in the subgroup of the 78 remaining children (40 intervention, 38 control) without any diagnosis of ASD.Table 6Between group comparisons of mean (SD) scores at T0, T1 and T2 in subgroups according to severity of baseline acute stress symptoms


	 	Intervention
	Control group
	t*
	p

	
                              ASD/subsyndromal ASD at T0
                            
	 	 	 	 
	IBS-KJ, T0 (total scores)
	59.6 (14.5)
	47.8 (23.0)
	1.34
	.20

	IBS-KJ, T1 (total scores)
	42.3 (23.5)
	27.8 (16.2)
	1.69
	.11

	IBS-KJ, T2 (total scores)
	30.6 (22.5)
	16.6 (10.8)
	1.89
	.07

	DIKJ, T0 (total scores)
	14.7 (4.1)
	13.6 (6.7)
	0.46
	.65

	DIKJ, T1 (total scores)
	11.8 (5.6)
	11.5 (7.1)
	0.10
	.92

	DIKJ, T2 (total scores)
	8.4 (4.3)
	9.8 (6.4)
	-0.56
	.58

	CBCL, T0 (T-scores)
	49.7 (14.7)
	53.0 (7.5)
	-0.51
	.63

	CBCL, T1 (T-scores)
	46.6 (13.0)
	52.9 (14.6)
	-0.80
	.44

	CBCL, T2 (T-scores)
	46.3 (8.9)
	48.0 (7.0)
	-0.38
	.71

	
                              No ASD at T0
                            
	 	 	 	 
	IBS-KJ, T0 (total scores)
	22.5 (19.7)
	19.6 (18.5)
	0.69
	.50

	IBS-KJ, T1 (total scores)
	17.0 (18.8)
	15.6 (14.5)
	0.35
	.73

	IBS-KJ, T2 (total scores)
	12.7 (17.2)
	13.3 (11.3)
	-0.20
	.84

	DIKJ, T0 (total scores)
	9.1 (6.0)
	8.3 (6.0)
	0.57
	.57

	DIKJ, T1 (total scores)
	7.4 (5.6)
	7.6 (5.1)
	-0.23
	.82

	DIKJ, T2 (total scores)
	7.0 (6.2)
	7.0 (5.2)
	0.00
	.99

	CBCL, T0 (T-scores)
	53.9 (8.3)
	50.0 (9.4)
	1.90
	.06

	CBCL, T1 (T-scores)
	50.5 (10.2)
	49.1 (10.4)
	0.53
	.60

	CBCL, T2 (T-scores)
	47.6 (9.7)
	48.3 (9.5)
	-0.29
	.77


*Independent two-sample t-test





Discussion
The present study is the second randomised controlled trial of a single-session early psychological intervention for child survivors of RTAs and the first to show a beneficial effect in preadolescent children.
In the overall sample, our results demonstrated that children in both the intervention and the control groups made the same significant improvements with regard to PTSS, depressive symptoms and behavioural problems between 10 days and 6 months after the RTA. Therefore, the intervention had no beneficial effect on the course of the symptoms in the overall sample. This contradicts our hypothesis but is in line with the study by Stallard et al. [24] and consistent with the conclusion of the recent Cochrane review concerning adults [13]. On the other hand, it is important to point out that we found no evidence of harmful effects of our intervention, a finding that several studies reported for traumatised adults [13]. Several reasons may have contributed to the inefficiency of our single-session intervention. First, the early contact with the child and the family and the highly structured assessment with the participants of both study groups may in itself have been therapeutic by acknowledging, validating and normalising the child's symptoms [24]. Second, our intervention may have been too short. It is perhaps hardly possible to generate sustainable effects in only one session. Notably, in adults, early interventions proved to be effective only if multiple sessions are conducted [14]. Third, it might be possible that our control condition reflects a high standard of medical care with a generally good aftercare by paediatricians. Fourth, it must be considered that an intervention in an early stage after a traumatic event could interfere with natural coping mechanisms or disrupt an adaptive defence mechanism [24].
It is an interesting finding that the intervention was effective in children age 7-11 years by significantly reducing depressive symptoms and behavioural problems. This is in contrast to the results of the previous RCT study by Stallard et al. [24] and may be explained by the following differences in methodology: First, in our study the intervention took place at a much earlier stage (10 days after the RTA). The clinical experiences of the psychologist conducting the intervention showed that all of the children had overcome the initial shock at this point and were ready to deal with the RTA in detail. Second, our intervention included at least one parent. This might be particularly important for helping younger children to feel safe. Moreover, during the intervention the parents experienced open communication by the psychologist regarding the accident. It is conceivable that this could have increased the impact of the intervention due to a positive influence on increased openness in future parent-child communication. Third, the reconstruction of the accident and the creation of a trauma narrative by means of drawings and accident-related toys were well-suited to the cognitive stage of development in younger children. They may have more difficulty with purely verbal interventions as provided by Stallard et al. [24] and may benefit from a more age-appropriate intervention. As previous studies showed, it was difficult for young children to talk about stress symptoms, but drawings facilitated the children's verbal reports of emotionally laden events [39, 40].
Even if in both study groups the total scores of the IBS-KJ improved within 6 months after RTAs, in this study the rates of children that met the DSM-IV-TR criteria for PTSD or subsyndromal PTSD remained at approximately 13%. This is in line with previous prospective studies [3, 8] that found a high risk for chronic manifestations of PTSD following RTAs. However, the rates for ASD and PTSD are low in this study compared to the findings of international studies with child RTA victims [1, 3–9]. We assume that methodical differences between the questionnaires used (clinical interview vs. self-report scale) might have caused these results. Also, studies in Swiss adult RTA victims have previously shown remarkable low rates of PTSD [41]. This fact could be an indicator of a well-functioning health system in general.
Limitations
Several limitations of this study need to be addressed. First, subgroup analyses should be interpreted with caution, because of small subgroup sizes. Second, families with a lower socio-economic background were underrepresented in the sample, because families with no command of the German language were excluded. A third issue potentially limiting the generalisation of our findings is the participation rate of around 70%. Although this response rate was quite high, non-participation may be a consequence of ASD-related avoidance symptoms. On the other hand, it might be possible that some of the non-participants declined participation because they were well adjusted and the study was not relevant to them. Both cases would affect prevalence estimates of ASD and PTSD in this population. However, we do not think that this issue influenced the results regarding the effectiveness of our intervention. Besides, the small dropout-rate of 2% has to be pointed out. Fourth, the clinical significance of the intervention in the younger age group may be questioned, because the DIKJ and CBCL scores were not in a clinical range. The German norms of the DIKJ and CBCL questionnaires are perhaps not entirely suitable for the Swiss population and/or may not reflect today's situation because they were assessed in 2000 [32] and 1998 [35], respectively. Nevertheless, it is important to consider that the effect sizes of the improvements from T0 to T2 on depression and behavioural problems were quite high for the preadolescent children of the intervention group. Therefore, this progression of decreasing symptomatology is relevant for a particular child, even if the mean scores do not indicate clinical significance. Moreover, it may be hypothesised that the intervention effects may have been even larger in a sample with higher symptomatology.

Clinical implications
Despite these limitations, the present study has several strengths, including its randomised controlled prospective design, the highly standardised assessment instruments, manualised intervention and very low dropout-rate. Moreover, statistical conditions were good, with no socio-demographic differences between study participants and non-participants and no differences in all baseline scores between intervention and control groups.
Our findings suggest using an age-specific and development-specific approach for dealing with traumatic symptoms in an early stage after an RTA. Young children can profit from a single-session early intervention around 10 days after an RTA. We suggest involving at least one parent during the intervention. The trauma narrative should be created with the aid of drawings and accident-related toys, which aid talking with the child in a concrete and adapted way. Furthermore, psychoeducational information on posttraumatic stress and possible ways to cope with PTSS should be discussed [22]. In adolescents a single-session early psychological intervention was not demonstrated to be effective. As results in adults showed [14], it may be useful for adolescents to be screened for ASD carefully in an early stage after an RTA. For adolescent trauma victims with low symptom scores, psychological interventions may not be necessary, and watchful waiting may be a better strategy. For adolescents with high symptom scores and their families, three to five sessions of tf-CBT may be appropriate to treat PTSS. In addition to the assessment of PTSS, depressive symptoms, anxieties and behavioural problems should be observed and treated carefully.
Further research is required to examine the differences between younger children and adolescents or adults. In general, early psychological interventions with victims of different traumatic events are greatly needed to prevent chronic suffering and to minimise subsequent economic costs.


Conclusions
In this study, a single-session early psychological intervention was effective in preventing depressive symptoms and behavioural problems among preadolescent children after traffic accidents. Because adolescents did not benefit from the intervention, our findings suggest an age- and development-specific approach for dealing with traumatic symptoms in an early stage after a road traffic accident. Also, the intervention evaluated here needs to be studied in other groups of traumatised children.
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