


Screening for factors influencing parental psychological vulnerability during a child’s PICU admission R2
Authors:
Francesca A Woolgara* (ClinPsyD), Lucy Wilcoxona (ClinPsyD), Nazima Pathanb (PhD), Esther Daubneyb (BSc) , Deborah Whiteb (MSc), Gillian A Colvillec (MPhil), and Richard Meiser-Stedmana (PhD)

aDepartment of Clinical Psychology, Norwich Medical School, University of East Anglia, Norwich Research Park, Norwich, Norfolk, NR4 7TJ, UK
b Department of Paediatrics, Addenbrookes Hospital, Hills Road, Cambridge, CB2 0QQ, UK
c Paediatric Psychology Service, St George’s Hospital, Blackshaw Road,  London, SW17 0QT, UK

*Corresponding author: Francesca Woolgar, Department of Clinical Psychology, Norwich Medical School, University of East Anglia, Norwich, Norfolk, NR4 7TJ, UK. Francesca.Woolgar@nhs.net, +44 (0)1603 591709

Word Count (including abstract) = 2770



Abstract 
Objectives: To identify the risks of developing posttraumatic stress disorder (PTSD) and/or depression in parents following their child’s Pediatric Intensive Care Unit (PICU) admission using a brief screening instrument and to examine the associations with these risks. 
Design: A cross-sectional parental survey.
Setting and Subjects: One hundred and seven parents of 75 children consecutively admitted to a general 13-bed PICU at a large teaching hospital. 
Measurements: All parents completed the 10-item Posttraumatic Adjustment Screen (PAS) before discharge. This assesses risk factors known to be associated with poorer psychological outcome, including psychosocial variables pre-trauma and peri-trauma, and acute stress.
Main Results: Parents’ scores on the PAS indicated that 64 (60%) were at risk of developing PTSD and 80 (75%) were at risk of developing depression following their child’s admission. Univariate analyses suggested that psychosocial variables, such as pre-existing stressors and a history of previous mental health problems, were more strongly associated with with PAS risk scores for PTSD and depression than medical  or socio-demographic factors.  In logistic regression analyses a history of previous mental health problems was significantly associated with risk of developing PTSD and depression (p<0.001) explaining 28% and 43% of the variance in these outcomes, 
Conclusions: This study suggests that a significant number of parents on PICU are potentially at risk of developing PTSD and/or depression post-discharge and that psychosocial factors, pre-trauma and peri-trauma, are stronger determinants of this risk, and of acute distress, than other variables. Identification of vulnerable parents during admission, using a measure such as the PAS, could facilitate the targeting of support and monitoring, acutely and post-discharge, at those who might be most likely to benefit. 
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Twitter: Psychosocial variables pre-trauma and peri-trauma are more strongly associated than other factors with acute stress in parents on #pedsICU and with their risk of developing PTSD and depression.

Box ‘At the Bedside’
· Establishing the presence of pre-admission stress may be helpful during admission, as it is associated with increased risk of psychological problems in parents during and after PICU discharge
· It is important to clarify parents’ understanding and beliefs about their child’s condition. Parents’ fears about prognosis are more strongly associated with their acute distress on PICU and later psychological outcomes than objective measures of illness severity 
· Report of previous trauma or mental health difficulties by parents should be regarded as an indication that they may benefit from enhanced support and monitoring during and after admission



Box ’Research in context’ 
· A significant minority of parents report persistent symptoms of Post-traumatic Stress Disorder (PTSD) after their child’s admission to PICU
· The wider research literature on risk factors associated with the development of PTSD has consistently shown that pre-existing trauma history and mental health problems are more predictive than objective indices of trauma severity 
· This study suggests that the use of a brief validated screening instrument such as the Posttraumatic Adjustment Screen (PAS) can be used to identify parents at risk of developing psychological problems following their child’s PICU admission 







Research has highlighted the long-term psychological impact a child’s PICU admission can have on parents, who are four times more likely to screen positive for Post-traumatic Stress Disorder (PTSD) after discharge than parents of children admitted to general wards1, with  between 18% and 45% reporting clinically significant symptoms of PTSD 2 and many also  reporting significant levels of anxiety and depression3-5. Importantly, early distress in parents after PICU admission has also been found to be associated with longer term  psychological problems in their children6.  However, the majority of parents do not develop serious mental health difficulties post-discharge, making it important to establish the risk and protective factors that influence parents’ vulnerability to developing adverse outcomes. To date, the association between medical variables and psychological outcomes has remained unclear7. However, parental appraisal of life threat to their child has been found to be related to later symptoms of PTSD8 and parental coping styles and the presence of peri-traumatic dissociation have been found to be associated with later PTSD and depression4. Other factors such as difficulties with acceptance and coping may also contribute to a parent’s longer term psychological adjustment but the majority of studies in this field to date have not investigated relevant pre-trauma and peri-trauma psychological factors.

It would be helpful to have a way to determine acutely which parents might be at increased risk of poorer psychological outcome. The theoretically driven Posttraumatic Adjustment Screen (PAS)9 has been found to predict clinical caseness in hospitalised adult injury survivors at 12 months and was recently adapted for use with PICU parents as a triage tool in an intervention study10. In the present study the proportions of parents scoring at risk of PTSD and depression using the PAS are described and the associations with these risks examined. On the basis of the literature, it was hypothesised that a significant proportion of parents would meet the PAS cut-off criteria for PTSD and depression.


Method 
Design: This was a cross-sectional questionnaire-based study focusing on the acute psychological responses of parents during their child’s PICU admission. It formed part of an ongoing prospective longitudinal cohort study which aims to follow up parents and children for up to 18 months post-discharge. The project was granted ethical approval from the local Research Ethics Committee (East of England-Cambridge South reference:18/EE/0035).  

Participants: The sample was recruited from a consecutive cohort of families of children who were admitted to a 13-bed PICU at a large teaching hospital, over a period of 18 months. Inclusion criteria were a) emergency referral and b) mechanical ventilation >= 48 hours. Families were excluded if a) the child died during admission, b) there were any safeguarding concerns, or c) the family were not fluent English speakers. 

Procedure: A research nurse provided eligible families with an information sheet about the study.  All participants gave informed consent after having at least 24 hours to consider this information and were reminded that they could withdraw from the study at any point without this affecting their child’s care. They were also provided with information about how to access further support. Medical information such as initial illness severity11, length of stay, medical diagnosis and duration of mechanical ventilation were extracted from the medical record along with child age and gender.  Parents provided further socio-demographic information and were also asked if their child had been admitted to PICU before, if they had any history of mental health  problems and if there had been any recent pre-admission family stressors. 

Measures: Parents completed the Posttraumatic Adjustment Screen (PAS)9 during their child’s admission. This 10-item questionnaire is a screening instrument based on known risk factors for the development of PTSD and depression after a traumatic experience, and is designed to be administered in acute hospital settings by staff without mental health qualifications. The questionnaire assesses a) pre-trauma variables relating to history of previous trauma and mental health problems and access to social support (items 1 to 4);  b) peri-trauma variables relating to beliefs and thoughts about the traumatic situation (items 5 and 6) and c) acute stress reactions, such as those relating to anger or difficulty accepting what is happening (items 7 to 10). With the authors’ permission, the phraseology of three items (numbers 6, 9 and 10) was adapted for this study in order to clarify that the potentially traumatic event in this situation was the child’s PICU admission (see  Table 1). Respondents were asked to rate the level of their agreement with each item on a scale of 0 to 4. Responses were then summed to produce an overall score, termed PAS-P (range 0-40), and a depression risk score, PAS-D which is the sum of scores for items 1, 2, 5, 7 and 8 (range 0-20,). A PAS-P score of 16 or higher has been found to indicate elevated risk of developing PTSD and a PAS-D score of 4 or higher has been found to indicate elevated risk of developing depression, as assessed by clinical interview 12 months after trauma.  The PAS has a sensitivity and specificity of 0.82 and 0.84 respectively, when predicting PTSD and 0.72 and 0.75, for predicting depression9. It has also been found to predict distress at 6 weeks in emergency room attenders12 and in parents 6 months after their child’s discharge from PICU10. Finally, for the purposes of the exploratory analyses detailed below, the sum of the pre-trauma items, peri-trauma items and acute stress items on the PAS were also separately calculated.

Data analyses: The data were analysed using the Statistical Package for Social Sciences (SPSS version 25.0, Armonk, NY IBM Corp 2016). Descriptive statistics were used to summarise sample characteristics. Mann Whitney tests, Pearson Chi Square tests and Pearson Bivariate correlations were conducted to examine associations with the two primary  outcomes, positive PTSD risk and positive depression risk. Factors associated at significance level of  p<0.20 were entered into two logistic regression models to investigate their impact on the risk of developing a) PTSD as assessed by PAS-P and b) depression as assessed by PAS-D.  Finally, further exploratory correlational analyses were conducted examining associations with the three different types of item on the PAS (pre-trauma, peri-trauma and acute stress).


Results 
Participants: A total of 156 children met the eligibility criteria during the study period (April 2018 to October 2019). Twenty-one children were discharged before consent could be obtained, and a further 25 children were excluded for the following reasons: safeguarding concerns such as suspected non-accidental injury (n=12); language barrier (n=8); withdrawal of care or death (n=5). Parents of a further 31 children did not consent to participate. In total, parents of 79 children consented to take part. Following consent, one child died during admission and three further parents did not complete the questionnaire. In total therefore, 107 parents of 75 children completed the PAS before discharge. In the case of 32 children, data were provided by both parents. (See Table 2 for sample characteristics.)

A total of 105 parents provided details of pretrauma mental health problems, of those, 54 had mental health difficulties that included depression only (n=10), anxiety only (n=15), and mixed anxiety and depression (n=22). A further five parents reported PTSD with at least one additional difficulty including anxiety and depression. Two parents did not specify the type of pretrauma mental health difficulties. One hundred and six parents provided details of pretrauma stressors. Fifty-six parents reported having pretrauma stressors that included: work only (n=10), family only (n=9), financial only (n=5), and health only (n=2). A further 20 parents reported financial stressors with at least one additional stressor including work, health, family, or other. Seven parents reported stressors related to their family in addition to either work or health stressors. Three parents reported ‘other’ stressors that included bereavements, house moves and academic study.

Primary outcomes: Prevalence of parents scoring at risk of developing PTSD and depression: In total 64 (60%) parents scored above the cut-off PAS-P score of >=16 which denotes a positive risk of developing PTSD relating to their child’s admission and 80 (75%) scored above the PAS-D cut-off  >=4, indicating they were at risk of developing depression. 

Secondary outcomes: Associations with risk of developing PTSD and depression:  
Positive risk of developing PTSD and depression were both significantly associated with report of recent pre-admission stressors and of previous mental health problems (p<0.01).  In addition, home ownership was associated with a lower risk of developing depression (p=0.021). No other significant differences were found in relation to medical or socio-demographic factors (see Table 3). 

The five variables found to be associated at p<0.2 with the two primary outcomes (younger age of parent; male child gender; not owning their home, presence of recent pre-admission stressors and of previous mental health problems) were entered into separate logistic regression models with a) positive screen on PAS-P and b) positive screen on PAS-D as the dependent variables. As shown in Table 4, both models explained a significant amount of variance in the outcomes studied (PAS-P: R2=0.277, p<0.001; PAS-D: R2=0.429, p<0.001). However in both cases only the presence of previous mental health problems remained significant when all five variables were entered simultaneously. This variable was associated with a five-fold increase in screening positive in terms of the risk of developing PTSD and a twenty-fold risk of developing depression (PTSD: OR = 5.802; 95% CI, 2.28-15.247; p<0.001; depression: OR = 20.070; 95% CI 4.093-98.410; p<0.001)
Exploratory correlational analyses: An examination of the associations between the two psychosocial variables most strongly associated with PAS score (pre-existing stressors and previous mental health problems) and the three different types of PAS item (pre-trauma, peri-trauma and acute stress) are provided in Table 5.  Pre-existing stressors was significantly correlated with the sum of pre-trauma items and the sum of acute stress items, but previous mental health problems were more strongly associated with these items as well as with peri-trauma items, which included an item assessing the degree to which the parent feared that the child might die. Report of pre-existing stressors and previous mental health problems were also significantly correlated (r=0.294, p=0.002).

Discussion
These results provided a unique snapshot of parents’ psychological vulnerability, in relation to their child’s admission to PICU, indicating that many were at significant risk of developing both PTSD and a depressive disorder following this potentially traumatic experience. The finding that the strongest associations with these two elevated risks were psychosocial, rather than medical or socio-demographic, is consistent with a number of previous studies on PICU parents7 and with the wider literature on the complicated nature of the relationship between the degree of physical injury and the extent of associated psychological trauma13-16.  The finding that pre-admission psychosocial factors were associated with acute stress during admission is consistent with another study17 which used the Parental Stressor Scale:PICU (PSS:PICU)18 to assess acute stress in parents. Recent work has also established a link with acute stress in children during PICU admission for pre-admission psychosocial factors19.

The findings are consistent with evidence that it is the subjective experience of a potentially traumatic event that determines whether it is traumatic for that individual8,20 in line with the cognitive model of PTSD21, which proposes that appraisals of a traumatic event play a crucial role in the development, maintenance and recovery of PTSD. They are also consistent with the Pediatric Medical Traumatic Stress model22 which illustrates how pre-existing factors, such as ongoing family stressors, can contribute to an individuals’ subjective experience, perception and appraisals of the events relating to a child’s treatment in hospital. 

The fact that the screening instrument used in this study was based on established risk factors drawn from the trauma literature, was a particular strength of the study. Further advantages of the PAS were that it was brief, was specifically designed for use in acute healthcare settings by staff without specific mental health training and was developed as a predictive tool unlike most screens which assess concurrent risk of meeting criteria for a psychiatric diagnosis23. Its focus on risk of parental depression as well as PTSD was another noteworthy feature. 

The prevalence of parents at risk of developing PTSD in this study (60%), was however higher than that reported in another group of n=209 PICU parents (37%), who were also assessed just before PICU discharge, using the same screening tool.10 This difference may be due to the inclusion criteria of emergency admission and ventilation >=48 hours in the current study, and may indicate that the level of distress in this sample was higher than might be the case in other units. Delaying administration of the PAS until after discharge may have yielded lower acute stress scores but would have risked further losses to recruitment. Other limitations to this study were that mothers and fathers of the same child were included in analyses in some cases, that only half of eligible families took part, it was based at a single site, the questionnaire was adapted and that there may have been other important risk factors that were missed. Also the true value of this screening measure will only be apparent once follow-up data are available. The analysis of the main longitudinal study, of which this was the first part, will provide further insight into the medium and long-term trajectories of parental distress24 in this situation and the sensitivity and specificity of the PAS as a prediction tool in this particular context. Finally although national guidance on psychological intervention for PTSD suggests that early intervention should be offered to those most at risk,25 it is important to note a limitation of the PAS, acknowledged by its developers, who caution that its relatively low positive predictive value means that it is best used as an initial triaging tool to identify those who should be monitored further in relation to their later requirement for support. 

This study has implications for the screening of parents, the provision of acute support and for monitoring their well-being post-discharge, thereby facilitating referral on for those who might benefit from formal treatment, such as trauma-focused cognitive behavioral therapy26.  The results suggest that more attention should be given to parents’ prior experiences and to their thoughts and beliefs during admission when determining which families might require additional support.  

Future studies could also further evaluate the usefulness and feasibility of screening tools such as the PAS. Other screening measures have also been shown to predict later distress in parents after PICU8,27,28. Promising measures include the full18 and short form28 of the PSS: PICU, the Acute Stress Disorder scale29, the PICU Family Stress Screening Tool30 and the Psychosocial Adjustment Tool31, which is widely used in pediatric oncology settings.  Parents could also usefully be screened for protective factors such as resilience32.

More research is also needed on effective interventions both to prevent and to treat psychological distress in this group33,34, given the growing acknowledgment of the phenomenon of Post Intensive Care Syndrome in pediatric settings (PICS-p)35, which recognises the particular dependency of children on their parents’ emotional wellbeing for their recovery. Support during admission from nursing staff at the bedside, and also ideally from embedded psychologists or social workers where required, should promote psychological recovery of the parent in the longer term, better enabling them to support their recovering child.  

In conclusion this study found a high proportion of the parents of PICU patients scored above the threshold for being at risk of developing PTSD and/or depression, on an established screening tool. Pre-existing psychosocial variables were more significant in terms of determining acute stress and risk of developing a disorder, than medical or demographic factors.  Hopefully by identifying families at greater risk using such measures as the PAS, clinicians will be in a better position to target preventative support acutely and to offer appropriate monitoring and signposting to those deemed most vulnerable. In doing so they will not only help parents but also their vulnerable charges, who depend so much on their adult carers for their own emotional and physical recovery.36,37
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