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ABSTRACT

Aim: This meta-analysis identified how prevalent parental post-traumatic stress disorder
(PTSD) was after their children’s medical events and evaluated the risk factors that increased
the likelihood of PTSD.

Methods: The MEDLINE, PsycINFO and PTSDpubs databases were searched for papers
published in English from 1980 to June 2018. The prevalence of parental PTSD was pooled
across the studies and risk factors were extracted if PTSD symptoms were correlated with
other research variables or when the authors had conducted between group analyses of PTSD.
We also explored the effects of the assessment method, parental gender and medical events
and the risk of bias.

Results: The 54 studies that were identified had a pooled PTSD prevalence rate of 30.3%
(95% confidence interval 25.3-35.5%). Childhood cancer cases yielded the highest rates of
parental PTSD. A total of 33 potential risk factors were identified. The risk factors with
medium to large effects were: co-morbid parental psychological responses and functioning,
acute stress responses, child behavioural functioning, uncertainty about the child’s illness and
negative coping strategies. The findings are discussed within the context of high
heterogeneity.

Conclusion: The prevalence of parental PTSD after paediatric medical events was relatively

high and 33 risk factors were identified.
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factors



KEY NOTES
e This meta-analysis examined the prevalence of parental post-traumatic stress disorder
(PTSD) following paediatric medical events and identified the associated risk factors.
e We searched key databases from 1980-2018 and found 54 studies that showed a
pooled PTSD prevalence rate of 30.3% and 33 wide-ranging risk factors.
e PTSD was particularly common after cancer and the parental risk factors with the

largest effects were anxiety, depression and stress.



INTRODUCTION

Indirect exposure to trauma, such as learning that a loved one has been exposed to
trauma, can lead to post-traumatic stress disorder (PTSD).! According to diagnostic manuals,
traumatic events include chronic conditions, such as cancer and type 1 diabetes, and being
admitted to a paediatric intensive care unit.! Parents can develop PTSD after their child
receives a medical diagnosis or undergoes invasive medical procedures.

Research has shown that when parents are traumatised by paediatric medical events
this can increase the risk of their child developing PTSD or experiencing trauma responses
without a psychiatric diagnosis.? In addition, most children rely on their parents as primary
caregivers to meet their basic care needs. This is particularly important if the child is
recovering from trauma exposure, as this can lead to PTSD and many other difficulties, such
as depression, anxiety and self-harm.® PTSD can impede family functioning* and qualitative
research has suggested that parental PTSD can have an impact on parenting practice.® Parents
may not realise that their child is experiencing trauma responses if they are also experiencing
PTSD.® Parental PTSD has a significant impact on their own general functioning and mental
wellbeing and has cost implications for wider societies and health services.’

A previous meta-analysis® compared PTSD between parents whose children did, or
did not, have a chronic medical condition. A large effect size difference was identified
(Hedges’ g = 0.85), indicating that the parents of children with chronic conditions were more
likely to experience PTSD. Another meta-analysis of 16 studies found that 22.8% of parents
developed PTSD following their child’s chronic illness.® In addition, a study by Pinquart®
identified several significant factors that increased the risk of parental PTSD when their child
had a chronic illness. These included medical factors, such as illness severity, treatment

duration and intensity and time since diagnosis or treatment. Mothers were more likely



develop trauma responses than fathers and child PTSD was significantly associated with
parental PTSD.

Understanding the prevalence of parental PTSD after paediatric medical events is
important if we are to develop appropriately resourced services for this population. The aim
of this study was to use meta-analysis principles to update earlier reviews and identify the
prevalence of parental PTSD following paediatric medical events. We also aimed to calculate
the prevalence rates between subpopulations, for example diseases related to cancer or in
particular medical settings. Prior empirical studies suggested variations in the prevalence of
parental PTSD, depending on the child’s medical event.8® To help us identify parents at risk
of PTSD, we adopted a data-driven approach without limiting the search to particular factors,
such as previous research.® Therefore, risk factor estimates reported in two or more studies
were pooled for analysis. A search of the International Prospective Register of Systematic
Reviews database showed no similar review studies had been completed and the current

meta-analysis was registered on 31 July 2018 (CRD42018099578).

METHOD
Study selection

Papers from peer-reviewed, English-language journals that were published between
1980 and June 2018 were considered for inclusion. Human study filters were applied to
databases in order to exclude any animal studies. The following databases were searched:
PsycINFO, MEDLINE and PTSDpubs, which is managed by the National Centre for PTSD.
The search terms can be found in Table S1.

PTSD met the criteria if it followed a structured clinical interview. We also included
reliable PTSD self-report questionnaire scores that were above the clinical cut-off and

indicated moderate to severe PTSD or PTSD that was determined by a diagnostic algorithm.



The definition of PTSD has changed since it was first established as a diagnosis in 1980. Data
were only included, if the current method of assessing PTSD met the criteria listed above at
the time of data collection for each study. Of the 54 studies in this meta-analysis, 51 used the
definition of PTSD in the fourth edition of the Diagnostic and Statistical Manual of Mental
Disorders'? and three used the definition from the third edition.** Only prevalence and risk
factors for current PTSD were included. Risk factors were operationalised as variables that
had a reported correlation with PTSD scores or when PTSD was present for a proportion of
the sample based on a variable, such as child gender.
Inclusion and exclusion criteria

Studies were included if they reported prevalence rates of parental PTSD that related
to a medical event that affected a child aged 0-18 years. The term parents is used for the
child’s main primary carer and mother and father are used to describe gender differences. A
medical event was defined as a chronic illness or a medical procedure that required the child
to have on-going treatment by a hospital or equivalent medical team. It did not include typical
primary care services, such as general practice. This paper excludes research on single
incident traumas, such as road traffic accidents, assaults and burns, which were unrelated to a
chronic illness or medical condition requiring on-going treatment. These will be presented in
a separate paper. Some of the studies we included presented data on mixed trauma samples.
For example, one study presented data on chronic illnesses, including type 1 diabetes and
cancer, and unintentional injuries without a chronic illness, but did not distinguish between
PTSD rates for these two categories. We also discussed studies researching paediatric or
neonatal intensive care units, which could be either a chronic medical event or a single
incident. We decided to include such studies in the analysis, but also conduct a sensitivity

analysis to account for any ambiguities. Analyses were re-run to exclude studies if the



temporal length of medical events was unclear or if PTSD rates resulted from a mixture of
chronic medical events and single traumas.
Research articles were excluded if the mean age of the sample exceeded 18 years, acute stress
disorders were assessed or PTSD was only assessed within one month of a medical event. We
also excluded the parents’ reactions to their own traumas, studies that included children who
died, due to the complication of grief-related trauma, medical events during birth or
pregnancy or where the parents perpetrated the trauma. Studies that reported insufficient
statistical data to calculate effect sizes for risk factors were also excluded. In addition, this
analysis did not include randomised controlled trials, treatment or intervention studies,
systematic reviews, meta-analyses, theses and dissertations, book chapters, qualitative
research, single case reviews or case studies.
Risk of bias

Established research quality tools'?*> were used to identify 12 questions to assess the
potential risk of bias. These included the sample, non-response rates and reasons, sample
representativeness, recruitment procedures, inclusion and exclusion criteria, appropriate
PTSD and risk factor assessments and the sample size and statistical testing. We also looked
at whether an appropriate clinician undertook the assessment and how much time had elapsed
between the traumatic incident and the assessment. Each question was rated on a three-point
scale, from zero to two, and the total scores categorised the risk of bias: low was 17-24,
moderate was 9-16 and high was 0-8. Inter-rater reliability was assessed for a third of the
studies (n=17) by two authors (AB, LW). The aim was to reach 80% agreement with inter-
rater scoring, which has been suggested to be the minimum acceptable level.*® They achieved
an intra-class correlation of 96.8% for the risk of bias, with a 95% confidence interval (95%

Cl) of 91.6-98.8%.



Data extracted from each study

A number of study variables were examined, namely the author, year of publication,
study design, child and parent sample sizes, health setting, country and population. The
participant data were: the ages and genders of the children and parents, the type of medical
event and the time that had elapsed since the event. The PTSD assessment data were: the
amount of time between the event and the assessment, follow-up assessments, assessment
methods and measures and the number of parents meeting the cut-off and diagnostic criteria
for PTSD. The potential risk factors were: the type of risk factor, how it was measured and
assessed and the statistical data. The first author read each paper twice and extracted the data
each time.

When the prevalence of PTSD was measured in multiple ways, clinical interview data
superseded self-reports. Continuous PTSD scores were extracted for risk factor estimates,
where possible, rather than dichotomous outcomes. For longitudinal studies, the time of the
first PTSD assessment at, or closest to, four weeks after the medical event was used. We
included the risk factors assessed prior to, or at the same time as, the PTSD assessment, but
those conducted after the PTSD assessment were excluded. Studies that had multiple effect
sizes for the same risk factor were combined using Fisher’s Z transformation.*’

When prevalence rates were identified, only one prevalence rate from each study was
included. This was the one with the largest sample size or the PTSD assessment that was
carried out closest to four weeks after the event. When effect size estimates of the same risk
factor were included in more than one paper, the one from the largest sample was used. Once
all the risk factor values had been extracted, any variables that only appeared in one study
were removed. An effect size of zero was extracted when studies reported non-statistically
significant findings for potential risk factors and no effect size was provided. These

accounted for 56 (16.7%) of the effect sizes. We acknowledge that this conservative strategy



probably underestimated the true effect sizes'®, but excluding non-significant results could
have overestimated the combined effect sizes that were included.®
Data synthesis

The prevalence analysis was carried out with OpenMeta[Analyst] (Brown University,
Rhode Island, USA),%° which uses the metaphor package in R (R Foundation for Statistical
Computing, Vienna, Austria).?! For the risk factor analysis, we used MAVIS, version 1.1.3
(University of California, California, USA).?? An arcsine of square root proportion random-
effects model was used for the prevalence and risk factor meta-analyses,?>?* because of the
expected heterogeneity of the studies. Variations were found in the methodological, statistical
and clinical aspects of the studies. Arcsine transformation prevents the confidence intervals
of prevalence estimates from falling below zero. Heterogeneity was assessed among the
meta-analyses by inspecting forest plots as well as Cochran’s Q test?® and the 12 statistic.?®

A separate meta-analysis was conducted for each risk factor. We used Pearson’s
correlation coefficient (r) as the effect size, based on a previous meta-analysis.?’” Higher
values of r represent a stronger positive association with PTSD symptomology. Effect sizes
were considered to be small (0.1), medium (0.3) or large (0.5).%
Subgroup and moderator analyses

Sub-group analysis identified the prevalence of parental PTSD for each paediatric
medical event: admission to a paediatric or neonatal intensive care unit, transplants, type 1
diabetes and cancer, including tumours and malignancies. The typing of these medical events
was based on the definitions used by each study. If a sub-population did not fit within a type,
they were excluded from the sub-group analysis. The typing of medical events was based on
the psychological provision and service design of paediatric services in the UK. Where
possible, studies that investigated multiple medical events, and reported separate prevalence

rates, were separated for the purposes of the sub-group analyses. Studies that only
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investigated mothers or fathers, or those that presented separated prevalence rates for parents,
were included. Moderator analyses were undertaken with regard to parental gender and the
type of PTSD and self-reports and interview assessments were compared.
Sensitivity analysis

Sensitivity analysis identified results skewed by studies with a high risk of bias and
those data were removed from the prevalence and any risk factor meta-analyses. Medical
events were removed from the sensitivity analysis if there was any doubt about whether they

fell within the remit for the analysis, as discussed above.

RESULTS

We identified 13,247 papers after duplicates had been removed and two authors (AB,
LW) reviewed the titles and abstracts against the inclusion and exclusion criteria. They then
carried out full text reviews of 228 papers and selected 54 studies. Figure 1 shows the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart for this
process.

The total sample size was 6,743 (range 10 to 474). The studies contained 45
prevalence rates of parental PTSD and 52 studies reported risk factors, yielding 359 effect
sizes.

Characteristics of the studies

Table S2 lists the characteristics of the 54 studies included in the meta-analysis and

the studies with duplicate samples are labelled.
PTSD prevalence
A total of 45 studies reported prevalence rates, which resulted in a pooled prevalence

of parental PTSD following paediatric medical events of 30.3% (95% CI 25.3 to 35.5%).
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However, this was significantly heterogeneous (Q(44)=684.250, p<0.001, 1?> = 93.57%). The
prevalence rates for PTSD ranged from 7.27% to 75.5%.
Moderator analysis of prevalence

The sub-group analyses can be found in Table 1.

Firstly, the method of PTSD assessment was investigated. We found no statistically
significant differences in the prevalence rate as a function of the assessment type: self-report
(k=39) versus interview (k=6) (p=-0.15, 95% CI -0.31 to 0.02, p=0.077).

Secondly, the prevalence for each medical event type was calculated using sub-group
analyses. Figure 2 demonstrates that paediatric cancer yielded the highest rate of parental
PTSD (k=19, 40.7%) compared to all other medical event types combined, excluding cancer
(k=27, 21.1%). A post-hoc analysis found that parental PTSD following paediatric cancer
was significantly higher when it was compared with all the other paediatric medical events
(B=0.20, 95% CI 0.11 to 0.30, p<0.001).

Thirdly, we analysed the prevalence rates between mothers and fathers, wherever
possible, and this showed no statistically significant differences in prevalence as a function of
gender (B=-0.10, 95% CI -0.23 to 0.04, p=0.152).

Sensitivity analysis of prevalence

A sensitivity analysis was conducted on the five studies that were rated as having a
high risk of bias. Meta-regression identified no statistically significant differences between
studies rated as poor quality and the other studies that were included ($=0.07, 95% CI -0.13
t0 0.27, p=0.495).

Secondly, 12 studies were removed because there was ambiguity that the medical
event did not fully meet the inclusion criteria. Meta-regression was used to compare the
prevalence rates for these studies to the other studies and this did not identify any statistically

significant differences (f=0.11, 95% CI -0.01 to -0.2), p=0.065).



12

Risk factor estimates

A total of 33 risk factors were reported in two or more studies and the main findings
for each individual meta-analysis are presented in Table 2. The risk factor recovery was
defined as how well the child recovered from their medical event and included factors such as
functionality and quality of life. We found 19 statistically significant risk factors, but illness
severity did not reach small effect size. Risk factors that were considered small in effect
included: length of hospital stay, treatment or condition length, relapse and readmission,
medical complications, recovery, child PTSD, being a mother, perceived social support and
previous trauma or adverse life effects. Risk factors that reached a medium effect size
included: child behavioural difficulties, parental uncertainty about the child’s illness and the
use of negative coping strategies, including avoidance, disengagement, substance use and
emotion-focused or passive coping. Risk factors with large effects included: diagnosis of
acute stress disorder, depressive symptoms, anxiety symptoms, general psychological
distress, stress and a partner having PTSD.

Sensitivity analysis of risk factor estimates

The sensitivity analysis was conducted by removing the risk factor estimates from
papers with a high risk of bias. This analysis showed that the illness severity risk factor was
no longer statistically significant. In addition, the child depression risk factor could no longer
be computed, because only one effect estimate remained.

The same process was used to remove risk factor estimates that did not appear to fully
meet the inclusion criteria of the study. This process identified three main changes. Firstly,
illness severity was no longer statistically significant. Secondly, poor family functioning
increased to a medium effect size (0.30) and was significant (p<0.001). Finally, the following
risk factors could not be entered into the meta-analysis, because all the effect sizes were no

longer included or only one effect size remained These were acute stress disorder, medical
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complications, recovery, family psychiatric history, use of positive coping strategies, post-
traumatic growth, having a partner with PTSD and prior hospitalisation. Therefore, caution
should be taken when interpreting these as risk factors for parents developing PTSD after a

paediatric medical event.

DISCUSSION

This meta-analysis found that the overall prevalence of parental PTSD following their
child’s medical event was 30.3%. However, there was significant heterogeneity across these
studies, which was not surprising given the various clinical and methodological differences
between the studies.?® This review identified a higher prevalence rate than previous meta-
analyses.®

Prevalence rates between different paediatric conditions varied considerably. For
example, three studies found that type 1 diabetes had a prevalence of 18.2%, with relatively
low heterogeneity. In contrast, 19 cancer studies had a high prevalence of 40.7%, with higher
heterogeneity. Cancer diagnoses resulted in significantly higher rates of parental PTSD than
other medical events. This was also the case when cancer diagnoses were compared with
parental PTSD due to children being admitted to a paediatric or neonatal intensive care unit.
This contradicts research that found that the parents of children with, and without, cancer did
not have different levels of PTSD.*

In order to evaluate why cancer yielded more parental PTSD than other medical
events, the risk factors with higher effect sizes were considered. Parental uncertainty was a
risk factor with a medium effect size. We hypothesised that there may have been considerable
amounts of uncertainty around cancer diagnoses than other paediatric medical events, such as
the prognosis and treatment success. Indeed, parental PTSD was associated with measures of

uncertainty in this meta-analysis, which could explain why cancer resulted in higher
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prevalence rates of parental PTSD. In fact, four out of the five risk factor estimates used for
parental uncertainty came from cancer research. The impact that uncertainty had on parental
PTSD as a result of other paediatric medical events needs further study. In particular, we
need to understand whether this is a psychological mechanism that promotes greater worry or
genuine uncertainty around the future course of the child’s condition or a combination of
both.

We considered the effects of self-reports and interview assessment types and parental
gender in order to explore the sources of heterogeneity, but they were not significant
moderators. However, we did note the limited power of these analyses, particularly in relation
to assessment type, as most studies used self-report questionnaires to identify parents with
clinically significant PTSD. The high prevalence of parental PTSD may have been due to the
small number of studies that used clinical interviews. Although assessment type was not a
statistically significant moderator, there were apparent differences in the pooled prevalence
rates that may have been significant with greater power. For example, the self-report
assessment yielded a 31.9% prevalence compared to 18.1% for the interview assessments.
The meta-analysis of gender as a risk factor provided better statistical power and yielded a
statistically significant, but small, effect. This may not be surprising as research has shown
that adult PTSD rates are higher among females.3! Indeed, many of our findings were similar
to the wider literature on the correlates of PTSD in adults.®!

Interestingly, studies explored risk factors that yielded large effect sizes and showed a
strong relationship with parental PTSD, including co-morbid psychological and functioning
variables, such as depression, anxiety, general distress and stress. Research has demonstrated
that parental distress and pre-trauma psychopathology predict later adult PTSD symptoms.?-
3 Typically, psychopathology was measured after trauma, which only provided a cross-

sectional picture of parental psychological reactions to their child’s medical event. This
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means that our findings may reflect comorbid associations rather than evidence of risk factors
per se. It is well known that PTSD is comorbid with other presentations, such as depression
and anxiety, and our parental findings agreed. It has also been argued that PTSD can
resemble a more general psychopathological reaction to trauma®, which could help to
explain the high correlations between PTSD and other psychological difficulties. It is
possible that changes to parents’ general psychological functioning in response to children’s
medical events can be explained by overlapping constructs. Moreover, the shared method
variance of those psychological constructs could better explain the large effects found in
these risk factors. Indeed, some items included in self-report measures of PTSD and
depression are similar, such as sleep and irritability, while other items are more distinct.
Studies that measure parents’ psychological functioning before and after paediatric medical
events, and more longitudinal research, may shed greater light on this.

Medical risk factors were significant, yet small in effect, which were similar to a
review?® that found similar medical factors with small effects. The difference in the current
meta-analysis was that illness severity was significant, but small in effect, and should be
interpreted with caution, given the sensitivity analysis. Medical factors have varied with
regard to their strength as risk or protective factors,®” highlighting the importance of not
relying on medical treatment or prognostic factors as a reliable indicator of possible parental
PTSD.

Although small in effect, child PTSD, being a mother, perceived social support and
previous trauma were all associated with parental trauma responses to their child’s medical
event. This may not be surprising as social support is well known to play a role in PTSD after
various types of trauma.®® The parents’ emotional reactions during the medical event were not
statistically significant, but were only measured in four studies and mainly using

questionnaires that lacked validity and reliability. Cognitive models of PTSD in adults® and
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the model of Paediatric Medical Traumatic Stress®’ have highlighted the role that subjective
appraisals of traumas and medical events played in the development of PTSD. This suggests
that subjective appraisals of life-threating experiences should be further studied to identify
the impact that such appraisals have on whole family functioning and the risk level of trauma
responses.

This meta-analysis demonstrates that a high number of parents developed PTSD when
their children experienced a medical event and that there were high rates of comorbid anxiety
and depression. These findings were consistent with standards for the psychosocial care of
children with cancer,*® which stress that children and their families should have systematic
mental health need assessments and be offered interventions. Clinicians need to be aware of
the risk factors highlighted in the current study during any assessments or screening
processes after paediatric medical events. We have indicated risk factors that could be
explored and these could also inform the development of tools that highlight those families at
increased risk of developing trauma responses. We focused on studies that highlighted
subjective experiences, rather than medical variables that were significant, but often small, in
effect.

Limitations

Several limitations should be considered. Only published research was included, the study
was limited to papers published in English and the level of heterogeneity was significant.
Several studies had a high risk of bias and we attempted to mitigate that effect with
sensitivity analysis. Finally, the trajectory of the parents’ PTSD symptoms were not studied

and the prevalence rates and risk factors may have differed over time.
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CONCLUSION

This meta-analysis showed that a high percentage of parents developed PTSD
following paediatric medical events. This was significant, as untreated PTSD can have
serious complications for children, parents and families. Certain risk factors were identified,
and these provide key indicators that can be used by paediatric clinical teams to highlight

those families who are more likely to develop PTSD following paediatric medical events.

REFERENCES

1. American Psychiatric Association. Diagnostic and statistical manual of mental disorders.
5th ed. Washington DC, USA: author; 2013.

2. Bakker A, Van Loey NEE, Van der Heijden PGM, Van Son MJM. Acute stress reactions
in couples after a burn event to their young child. J Pediatr Psychol. 2012;37:1127-1135.

3. Lewis SJ, Arseneault L, Caspi A, et al. The epidemiology of trauma and post-traumatic
stress disorder in a representative cohort of young people in England and Wales. Lancet
Psychiat. 2019;6:247-256.

4. Wise AE, Delahanty DL. Parental Factors Associated with Child Post-traumatic Stress
Following Injury: A Consideration of Intervention Targets. Front Psychol. 2017;8:1412.
https://doi.org/10.3389/fpsyg.2017.01412

5. Alisic E, Boeije HR, Jongmans MJ, Kleber RJ. Supporting children after single incident
trauma: Parents’ views. Clin Pediat. 2012;51:274-282.

6. Stover C, Hahn H, Im J, Berkowitz S. Agreement of Parent and Child Reports of Trauma
Exposure and Symptoms in the Peritraumatic Period. Psychol Trauma. 2010;2:159-168a.

7. Davidson J. Trauma: the impact of post-traumatic stress disorder. J Psychopharmacol.

2000;14:S5-12.


https://doi.org/10.3389/fpsyg.2017.01412

10.

11.

12.

13.

14.

15.

18

Pinquart M. Posttraumatic Stress Symptoms and Disorders in Parents of Children and
Adolescents With Chronic Physical Ilinesses: A Meta-Analysis. J Trauma Stress
2019;32:88-96.

Cabizuca M, Marques-Portella C, Mendlowicz MV, Coutinho ESF. Posttraumatic stress
disorder in parents of children with chronic illnesses: A meta-analysis. Health Psychol.
2009;28:379-388.

American Psychiatric Association. Diagnostic and statistical manual of mental disorders.
4th ed. Washington DC, USA: author; 1994.

American Psychiatric Association. Diagnostic and statistical manual of mental disorders.
3rd ed. Washington DC, USA: author; 1980.

National Heart Lung and Blood Institute. Quality assessment tool for observational,
cohort and cross-sectional studies. 2014. https://www.nhlbi.nih.gov/health-
pro/guidelines/in-develop/cardiovascularrisk-reduction/tools/cohort. Accessed 6 March
2018.

National Institute of Health and Care Excellence. Methods for the development of NICE
public health guidance. 2012. https://www.nice.org.uk/process/pmg4/chapter/appendix-g-
quality-appraisal-checklist-quantitative-studies-reporting-correlations-and. Accessed 6
March 2018.

Hoy D, Brooks P, Woolf A, et al. Assessing risk of bias in prevalence studies:
modification of an existing tool and evidence of interrater agreement. J Clin Epidemiol.
2012;65:934-939.

Munn Z, Moola S, Riitano D, Lisy K. The development of a critical appraisal tool for use
in systematic reviews addressing questions of prevalence. Int J Health Policy. 2014;3:23—

128.


https://www.nhlbi.nih.gov/health-
https://www.nhlbi.nih.gov/health-
https://www.nice.org.uk/process/pmg4/chapter/appendix-g-quality-appraisal-checklist-quantitative-studies-reporting-correlations-and
https://www.nice.org.uk/process/pmg4/chapter/appendix-g-quality-appraisal-checklist-quantitative-studies-reporting-correlations-and

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

19

McHugh ML. Interrater reliability: the kappa statistic. Biochem Medica. 2012;22:276—
282.

Fisher R. Frequency distribution of the values of the correlation coefficient in samples
from an indefinitely large population. Biometrika. 1915;6:507-521.

Durlak J, Lipsey M. A Practitioner’s Guide to Meta-Analysis. J Community Psychol.
1991;19:291-332.

Rosenthal R. Writing meta-analytic reviews. Psychol Bull. 1995;118:183-192.
Wallace BC, Dahabreh 1J, Trikalinos TA, Lau J, Trow P, Schmid CH. Closing the gap
between methodologists and end-users: R as a computational back-end. J Stat Softw.
2012;49:1-15.

Viechtbauer W. Conducting Meta-Analyses in R with The metafor Package. J Stat Softw.
2010;36:1-48.

Hamilton W, Aydin B, Mizumoto A. MAVIS: Meta Analysis via Shiny. 2017.
http://kylehamilton.net/shiny/MAVIS/. Accessed 6th September 2018.

Barendregt JJ, Doi SA, Lee YY, Norman RE, Vos T. Meta-analysis of prevalence. J
Epidemiol Community Health. 2013;67:974-978.

Trikalinos TA, Trow P, Schmid CH. Simulation-Based Comparison of Methods for Meta
Analysis of Proportions and Rates. Rockville, MD, USA: Agency for Healthcare
Research and Quality; 2013.

Cochran W. The Combination of Estimates from Different Experiments.
Biometrics.1954;10:101-129.

Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat Med.

2002;21:1539-1558.


http://kylehamilton.net/shiny/MAVIS/

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

20

Trickey D, Siddaway AP, Meiser-Stedman R, Serpell L, Field AP. A meta-analysis of
risk factors for post-traumatic stress disorder in children and adolescents. Clin Psychol
Rev. 2012;32:122-138.

Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed. Hillsdale NJ,
USA: Erlbaum; 1988.

Higgins JPT. Commentary: Heterogeneity in meta-analysis should be expected and
appropriately quantified. Int J Epidemiol. 2008;37:1158-1160.

Phipps S, Long A, Willard VW, et al. Parents of Children With Cancer: At-Risk or
Resilient? J Pediatr Psychol. 2015;40:914-925.

Brewin CR, Andrews B, Valentine JD. Meta-Analysis of Risk Factors for Posttraumatic
Stress Disorder in Trauma-Exposed Adults. J Consult Clin Psychol. 2000;68:748-766.
Best M, Streisand R, Catania L, Kazak AE. Parental distress during pediatric leukemia
and Posttraumatic Stress Symptoms (PTSS) after treatment ends. J Pediatr Psychol.
2001;26:299-307.

Daviss WB, Mooney D, Racusin R, Ford JD, Fleischer A. Predicting Posttraumatic Stress
After Hospitalization for Pediatric Injury. J Am Acad Child Psy. 1998;39:576-583.
Kazak AE, Barakat LP. Brief report: parenting stress and quality of life during treatment
for childhood leukemia predicts child and parent adjustment after treatment ends. J
Pediatr Psychol. 1997;22:749-758.

Manne S, DuHamel K, Ostroff J, et al. Anxiety, depressive, and posttraumatic stress
disorders among mothers of pediatric survivors of hematopoietic stem cell
transplantation. Pediatrics. 2004;113:1700-1708.

Spitzer RL, First MB, Wakefield JC. Saving PTSD from itself in DSM-V. J Anxiety

Disord. 2007;21:233-241.



21

37. Price J, Kassam-Adams N, Alderfer M, Christofferson J, Kazak A. Systematic review: A
reevaluation and update of the integrative (trajectory) model of pediatric medical
traumatic stress. J Pediatr Psychol. 2016;41:86-97.

38. Zalta AK, Tirone V, Orlowska D, et al. Examining moderators of the relationship
between social support and self-reported PTSD symptoms: A meta-analysis. Psychol
Bull. 2021;147:33-54.

39. Ehlers A, Clark DM. A cognitive model of posttraumatic stress disorder. Behav Res Ther.
2000;38:319-345.

40. Wiener L, Kazak AE, Noll R, Patenaude A, Kupst M. Standards for the Psychosocial
Care of Children With Cancer and Their Families: An Introduction to the Special Issue.

Pediatr Blood Cancer. 2015;62:5419-24.

Figure Legends

Figure 1: PRISMA flowchart of studies identified, screened and included in the final meta-
analysis

Figure 2: Forest plot showing the prevalence of parental PTSD according to the type of

paediatric medical event



