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ABSTRACT KEYWORDS

Physical injury and illness are common potentially traumatic Pediatrics; psychological
events during childhood and adolescence. Many children  trauma; PTSD; depression;
experience psychosocial difficulties after medical events. The anxiety

sample consisted of 399 children aged 4 to 15 who had been

hospitalized for physical illness or injury. Elevated psychological

symptomatology (PTSS, depression, anxiety) was more frequent

after multiple (type Il) compared to single (type I) medical

events, but only a few differences were statistically significant.

The strongest risk factor of child PTSS was parental stress. Type Il

trauma and low parental education were significant risk factors

only for parent report of child PTSS (not for child report). The

analyzed risk factors did not differ for type | versus Il trauma. We

recommend standardized screening and monitoring for mental

health in the standard pediatric health care. Furthermore, pedia-

tricians should be trained in signaling stress signs of parents.

Introduction

Events related to acute or chronic illness, injury, and medical treatment are
among the most common potentially traumatic events during childhood and
adolescence (Alisic, Van Der Schoot, Van Ginkel, & Kleber, 2008). Research
has shown that being hospitalized for illness or injury can lead to posttrau-
matic stress, depression, anxiety, and other psychological difficulties (Kahana,
Feeny, Youngstrom, & Drotar, 2006; Pinquart, 2018). Posttraumatic stress
symptoms (PTSS) are considered one of the most common psychological
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consequences which can be experienced even years after illness or injury
(Kassam-Adams, Marsac, Hildenbrand, & Winston, 2013; Meiser-Stedman,
Smith, Yule, Glucksman, & Dalgleish, 2017; Van Meijel et al., 2019). These
symptoms consist of reexperiencing the event, avoidance of trauma-related
stimuli, negative thoughts or feelings, and alterations in arousal and reactivity
(American Psychiatric Association, 2013). Approximately 25-38% of all ill or
injured children experience some of these symptoms to some extent (Kahana
et al., 2006). Next to PTSS, symptoms of depression and anxiety are also often
reported, with prevalence rates of 7-13% and 7-40%, respectively (Davydow,
Richardson, Zatzick, & Katon, 2010; Pao & Bosk, 2011). PTSS, depression, and
anxiety are associated with reduced health-related quality of life (Rissanen,
Berg, & Hasselberg, 2017), functional impairment (Zatzick et al., 2008), and
increased health care service use (Marsac, Cirilli, Kassam-Adams, & Winston,
2011). Furthermore, comorbidity between PTSS, depression, and anxiety is
common; also in a medical setting (Ratzer, Romano, & Elklit, 2014).

Illness and injury can encompass single, but also multiple potentially trau-
matic events (PTEs). Single PTEs in a medical setting are often seen at the
emergency department (ED), such as sudden minor accidents or acute ill-
nesses. Often, only one hospitalization is needed. The experience of multiple
potentially traumatic medical events (PTMEs) is more common in children
with a chronic illness (e.g. congenital or acquired heart disease) or severe
injuries, who need repeated hospitalizations and/or medical procedures. Terr
(1991) was the first to state that distress caused by single PTEs (type I trauma)
might differ from distress caused by multiple PTEs (type II trauma). Several
studies found that the experience of multiple traumatic events, compared to
single events, seems to heighten the chance of developing PTSS (Copeland,
Keeler, Angold, & Costello, 2007; Macdonald, Danielson, Resnick, Saunders, &
Kilpatrick, 2010; Suliman et al., 2009). However, an overview of the prevalence
of PTSS and its psychological comorbidity in both trauma types in a pediatric
medical setting is still missing.

As there is reason to believe that type I and type II trauma differ in
symptomatology, one might argue that this difference is based on distinct
risk factors. Nevertheless, differential risk factors for developing PTSS after
medically related type I versus type II trauma have not yet been investigated.
In the general child trauma literature, the strongest support exists for parental
risk factors. Parental stress, family functioning, and socioeconomic status were
all found to be significant risk factors for the development of PTSS in the child
in various studies (Bruce, 2006; Cox, Kenardy, & Hendrikz, 2008; Kahana
et al., 2006). Findings regarding the role of child characteristics in predicting
PTSS are inconsistent (Brosbe, Hoefling, & Faust, 2011; Ratzer et al., 2014).
Aspects of the illness/injury itself as risk factors for PTSS also receive less
support. A general belief is that the subjective perception rather than objective
characteristics of the illness/injury are of importance in predicting PTSS in
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children (Brosbe et al., 2011). However, there are studies that found number of
operations (Faugli, Bjornland, Emblem, Novik, & Diseth, 2009) and length of
hospitalization (Kullgren, Sullivan, & Bravender, 2018) to be significantly
associated with mental health problems of adolescents.

Objectives

The main aim of the present study was to identify possible parental, child,
and medical risk factors for PTSS after medically related type I versus type II
trauma. The research questions were as follows: (1) what is the prevalence of
PTSS, depression, and anxiety in hospitalized children after medically related
type I versus type II trauma, and 2) what parental, child, and medical
variables are risk factors for PTSS in medically related type I versus type II
trauma? We hypothesized that type II trauma would show higher prevalence
rates on all outcomes than type I trauma. Furthermore, we hypothesized that
parental stress, family functioning, parental education, and other stressful
life events would be significant risk factors for child PTSS. We also hypothe-
sized that the associations of risk factors with PTSS would depend on trauma

type.

Methods

The data were collected between July 2016 and May 2018 during the baseline
screening for a randomized controlled trial studying the effectiveness of eye
movement desensitization and reprocessing (EMDR) in children with elevated
PTSS after medically related trauma (Meentken et al., 2018). Participants were
mainly recruited from the Erasmus MC-Sophia Children’s Hospital (pediatrics
and pediatric cardiology divisions) and the Maasstad hospital (pediatric divi-
sion) in Rotterdam, the Netherlands. In addition, participants were recruited
nationally through the Dutch Association for patients with a congenital heart
defect, the Dutch nonprofit organization Heartchild Foundation (Stichting
Hartekind), and through the pediatric cardiology division of the Radboud
UMC in Nijmegen, the Netherlands. Participation rate was 24%. See Figure
1 for more details.

Participants

Patients aged 4- 15 years who had been hospitalized for minimally one night
in a Dutch hospital were included. The last hospitalization or additional
invasive medical procedure needed to have taken place at least 4 weeks up to
5 years before recruitment. We included children who had been hospitalized
after consultation at either 1) the emergency department (due to all types of
injury or acute illness, mainly type I trauma) or 2) at the pediatric cardiology
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Information letters sent

(n=2926)
[ [ [ [ |
Erasmus MC Maasstad PAH Radboud UMC SH
(n=1184) (n=1346) (n1=388) 0=3) (n=5)

Excluded (n=1288)

e Not meeting inclusion criteria (n=564)

e Impossible to reach (n=724)

Non-participants (n=1218)

e Declined to participate (n=835)

e Interested but did not return informed
consent (n=383)

Informed consents received
(n=420)

Drop-outs (n=21)
Total non-participants (n=1239)

Final sample (n=399)

Figure 1. Flowchart of the study. MC, Medical Center; PAH, Dutch Association for patients with
congenital heart defect; UMC, University Medical Center; SH, Stichting Hartekind (Dutch nonprofit
organization supporting research into congenital heart disease). Participation rate = 100/(total
non-participants + final sample)*final sample.

department (due to a congenital or acquired heart defect; mainly type II
trauma).

Excluded were patients with (1) intellectual disability (IQ<70); (2) parental
inability to read or write Dutch; (3) diagnosis of chronic illness within the ED
subgroup (4) previous successful treatment for medically related posttrau-
matic stress disorder (PTSD); (5) current psychological treatment.

Procedure

All participating departments and organizations identified eligible patients
who subsequently received an information letter. It was explained that parti-
cipation was valuable regardless of whether or not the child experienced
distress. By returning a response letter, patients could indicate if they were
interested in participating. Then, during a telephone call, questions were
answered and inclusion and exclusion criteria were checked. In total, 420
participants returned a signed informed consent.

Outcome variables

Participating children aged 6-15 and their parents were asked to fill out
questionnaires. For 4-5 year old children, only parents were asked to fill out
questionnaires. Questionnaires were filled out online via a secured website
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after written informed consent was provided by parents/guardians and chil-
dren >12 years. We categorized scores as elevated according to the cutoffs for
above average scores provided in the relevant manuals. All questionnaires
investigated current complaints.

Medically related PTSS of the child was measured by the self-reported and
parent-reported PTSD total score of the Children’s Responses to Trauma
Inventory (CRTI; norms 4/8-18 years). Participants were asked to fill out the
questionnaire specifically thinking about a medical event of the child. The
PTSD total score was computed with the 24 PTSD-items. Furthermore, all
children (for self-report only children >8 years) with a PTSD total score above
the 60" percentile and/or fulfilling two or three of the three symptom criteria
were categorized as showing “elevated PTSS”.

Child symptoms of depression were measured through the self-reported (28
items) and parent-reported (17 items) Children’s Depressive Inventory (CDI-
2; norms 8-21 years). A total score and a categorical score were computed.
Children >8 years with a score above the 70™ percentile were categorized as
having “elevated symptoms of depression”.

Anxiety symptoms of the child were measured with the Dutch Screen for
Child Anxiety Related Emotional Disorder (SCARED-NL; norms 7-19 years).
This questionnaire contains 69 items concerning 9 different anxiety disorders
(subscales). We computed the total score, based on all items. Additionally,
children >7 years that scored more than one standard deviation above the
normative mean were categorized as having “elevated anxiety symptoms”. The
categorical scores could not be computed for SCARED-NL parent-report due
to lack of normative data for parents.

Risk factors

Medically related trauma type was dichotomized: type I trauma was defined as
a single hospitalization; type II trauma was defined as 22 hospitalizations or at
least one additional invasive medical procedure in day-care/outpatient clinic
next to a single hospitalization. Hospitalization was defined as a minimum stay
of one night.

Other stressful life events were measured to control for the experience of
other (not medical) stressful life events, by using the life events scale of the
Cognitive Emotion Regulation Questionnaire (CERQ) (Garnefski, Kraaij, &
Spinhoven, 2002; Garnefski, Rieffe, Jellesma, Terwogt, & Kraaij, 2007). We
removed two questions about illness and injury of the child. Scores were
dichotomized in “experienced other stressful life events: yes/no”

Parental risk factors included educational level, parental stress, and family
functioning. Parental education (high, middle, and low) was based on the
highest educational level of both parents (Centraal Bureau voor de Statistiek,
2017). Parental stress was measured by the total score of all problem domains
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of the Distress Thermometer (LTO, 34 items) (Haverman et al., 2013). Family
functioning was measured through the score on the general functioning scale
of the Family Assessment Device (FAD, 12 items) (Wenniger, Van Loon,
Benoist, & Moleman, 1995).

Child risk factors consisted of the child’s age and gender. The child’s age was
defined as years between the date of birth and date of informed consent.

Medical risk factors included length of hospitalization, time since last
hospitalization/invasive medical procedure, and type of hospital department.
All medical variables were retrieved from the medical records of the child and/
or asked to the parents by the research psychologist. Length of hospitalization
was computed by adding up the number of days of all hospitalizations. To
compute time since the last hospitalization/medical procedure the years that
elapsed between the last hospitalization/invasive medical procedure (end date)
and study-participation (date first questionnaire was filled out) were calcu-
lated. Invasive medical procedures were defined as any kind of operation (e.g.
surgery, catheterization), magnetic resonance imaging (MRI), computed
tomography (CT), or lung perfusion scans. Type of hospital department was
dichotomized into pediatric cardiology and emergency department.

Statistical analyses

Descriptive statistics were computed for the study variables and differences
between both medically related trauma types were tested with x* tests and
t-tests. To investigate differences in prevalence rates of elevated psychological
symptomatology (categorical scores) between trauma types, we used X tests.

To examine associations of risk factors with PTSS, we conducted a multiple
regression analysis in four steps separately for parent- and child-reported
PTSS (total scores). First, we wanted to test whether medically related trauma
type is associated with PTSS. Therefore, a linear regression analysis was
conducted with PTSS as outcome variable and medically related trauma type
as an independent variable. Trauma type was only included in further analyses
when significant. Second, we controlled for other stressful life events and
parental factors as indicated by previous studies. To do this, stressful life
events, parental stress, family functioning, and parental education were
added to the model. Only factors that reached significance were included in
the further analyses. Third, interactions of trauma type with factors that
remained from the second step were tested to examine the hypothesis that
the associations of risk factors with PTSS depend on trauma type. If signifi-
cant, interaction terms were included in further analyses. Fourth, child and
medical risk factors were selected by backward elimination as there is less
consensus on the association between these factors and PTSS in literature.
Missing data were imputed for the regression analyses using a fully conditional
specification method with 20 imputations and continuous variables were
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standardized into z-scores. P-values of <.05 were considered significant. All
analyses were performed using SPSS 24.0.

Results
Baseline characteristics

The final sample consisted of 174 girls (44%) and 225 boys (56%) and the mean
age was 9.33 (SD = 3.18, age range 4-15). Type I trauma was present in 115
children (29%) and type II trauma was present in 284 children (71%).
Compared with the type I trauma group, the type II trauma patients were
significantly older, more likely to be a male and a cardiology patient, had more
hospitalizations, and had a longer total length of hospitalization. See Table 1
for more details.

Table 1. Child, parental and medical characteristics of the sample and differences between trauma
type.

Type | Trauma  Type Il Trauma

N Total n=115 n =284 p
Child
Age in years, M (SD) 399 93 (3.2) 8.8 (3.3) 9.6 (3.1) .026*
Gender, n (%) 399 .049%
Girls 174 (43.6) 59 (51.3) 115 (40.5)
Boys 225 (56.4) 56 (48.7) 169 (59.5)
Ethnicity, n (%) 377 165
Dutch 305 (80.9) 82 (75.2) 223 (83.2)
Other Western 21 (5.6) 9 (8.3) 12 (4.5)
Non-Western 51 (13.5) 18 (16.5) 33(123)
Other stressful life events, n (%) 314 229 (72.9) 62 (72.9) 167 (72.9) 998
Yes 85 (27.1) 23 (27.1) 62 (27.1)
No
PTSD score self-report, M (SD) 323 32.0 (12.3) 30.9 (11.6) 324 (12.6) 347
PTSD score parent-report, M(SD) 396 31.0(12.1) 28.7 (11.1) 31.9 (12.4) .017*
Parental
Informant gender, n (%) 392 581
Female (mothers) 325 (82.9) 91 (81.3) 234 (83.6)
Male (fathers) 67 (17.1) 21 (18.8) 46 (16.4)
Education, n (%) 391 334
High 231 (59.1) 71 (63.4) 160 (57.3)
Medium 140 (35.8) 34 (30.4) 106 (38.0)
Low 20 (5.1) 7 (6.3) 13 (4.7)
Parental stress, M (SD) 390 5.2 (5.6) 4.9 (5.5) 5.4 (5.7) 453
Family functioning, M (SD) 387 1.5 (.4) 1.5 (0.4) 1.5 (0.4) 811
Medical
Department, n (%); 399 <.001*
Cardiology 200 (50.1) 20 (17.4) 180 (63.4)
Emergency unit 199 (49.9) 95 (82.6) 104 (36.6)
No. of hospitalizations, M(SD) 388 3.1(3.3) 1.0 (0)* 3.9 (3.6) <.001*
Length of hospitalization(s) in days, M(SD) 340 23.1 (40.1) 43 (6.4) 32.6 (46.2) <.001*
Time since hospitalization in years, M(SD) 390 1.9 (1.4) 2.0(1.3) 1.9 (1.4) 749

M, mean; SD, standard deviation; PTSD, posttraumatic stress disorder; no., number; p, p-value. x2 tests were used for
categorical variables. T-tests were used for continuous variables.
*significant.
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Table 2. Prevalence rates of elevated PTSS, anxiety and depression in the total sample and each
trauma type.

N Total Type | Trauma Type Il Trauma p
n % n % n %
Elevated PTSS
Child Report 249 54 217 10 16.7 44 233 279
Parent report 398 85 21.3 17 14.9 68 239 .047*
Combined 399 103 258 20 17.4 83 29.2 .014*
Elevated depressive symptoms
Child report 246 77 313 16 26.7 61 328 373
Parent report 267 926 36.0 19 28.4 77 385 134
Combined 399 122 30.6 25 21.7 97 34.2 .015*
Elevated anxiety symptoms
Child report
Total 280 20 7.1 2 2.8 18 8.7 .095
SAD 280 20 7.1 2 2.8 18 8.7 .095
Panic 280 26 9.3 5 6.9 21 10.1 427
Animal phobia 280 0 0 0 0 0 0
BIl phobia 280 43 15.4 9 12.5 34 16.3 435
Situational phobia 280 70 25.0 16 222 54 26.0 528
Social phobia 280 58 20.7 1 153 47 226 187
ocD 280 8 29 0 0 8 3.8 .091
GAD 280 25 8.9 4 5.6 21 10.1 244
PTSD/ASD 280 43 15.4 13 18.1 30 14.4 461

“n, number of children with elevated scores; SAD, separation anxiety disorder; Panic, panic disorder; Bll phobia,
Blood-injection-injury phobia; OCD, obsessive-compulsive disorder; GAD, generalized anxiety disorder; PTSD,
posttraumatic stress disorder; ASD, acute stress disorder;p, p-value. Prevalence rates were analyzed using x2
tests. *significant.

Prevalence of psychological outcomes

Prevalence rates are presented separately for child report, parent report and
combined. See Table 2 for more details.

Child report

22% of the children reported elevated PTSS and 31% reported elevated symp-
toms of depression. Furthermore, 7% reported an elevated total anxiety score.
The highest percentages found on the anxiety subscales where on situational
phobia (25%), social phobia (21%), blood-injection-injury (BII) phobia (15%),
and posttraumatic stress disorder/acute stress disorder (PTSD/ASD; 15%).
Children did not report any significant differences between type I and type
IT trauma with regard to prevalence rates.

Parent report

21% of the children were categorized as having elevated PTSS by their parents.
Parent-reported elevated PTSS of the child was significantly more present in
type II trauma (24%) than type I trauma (15%). The prevalence rates of
children that were reported to have elevated symptoms of depression was
36%. There was no significant difference between both trauma types on
parent-reported elevated depressive symptoms of the child.
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Combined

Combined scores of child and parent report were computed for elevated PTSS
and symptoms of depression. It has been argued that a combined symptom
report is valuable when identifying posttraumatic reactions (Meiser-Stedman,
Smith, Glucksman, Yule, & Dalgleish, 2008). Combined means that a child was
categorized as having elevated symptoms when either the child and/or the
parent score was categorized as elevated. When child and parent report were
combined into one score, 26% of the children had elevated PTSS. The com-
bined elevated PTSS score was significantly higher after type II trauma (29%)
than type I trauma (17%). The combined prevalence rate of elevated depressive
symptoms of the child was 31%, which also differed significantly between type
I trauma (22%) and type II trauma (34%).

Risk factors for child PTSS

Child report

Trauma type was not associated with PTSS reported by the child (see Table 3).
Only parental stress was significantly related to child-reported PTSS. The
interaction between parental stress and trauma type was not significantly

Table 3. Results of the linear multiple regression analyses.

Self-report Parent-report
Risk factors b a p b a p
Step 1
(Constant) 042 -088,.172 526 .071 —.045,.188 .231
Trauma Type (I vs I1)* -.126 -366,.115 306 -.245 -.463,-.026 .028*
Step 2
(Constant) -.058 -.282,.166 .610 .069 —.138,.276 .512
Trauma Type (I vs I1)* - - - =216 -.412,-.020 .030*
Stressful life events (yes vs no)* 077 -.168,.322 .538 .080 -.296,.136  .468
Parental stress 278  .165,.391 .000* .402 .304, .500 <.001*
Family functioning 071 -.041,.184 213 .086 —.013,.184 .088
Parental education (medium vs high)* —-.027 -.249,.195 810 .087 -.101,.274 365
Parental education (low vs high)* 256 —.208,.720 .279 .431 .024, .838 .038*
Step 3
(Constant) .005 -.101,.110 932 -.007 -.145,.132 925
Trauma Type (I vs I1)* - - - —.183 -435,.069 .156
Parental stress 286  .165, .406 .000* 429 325,.532  <.001*
Parental education (medium vs high)* - - - 146 —.074,.365 194
Parental education (low vs high)* - - - 292 -212,.796 256
Trauma Type*Parental stress 089 -.139,.317 443 002 -.199,6.203 984
Trauma Type*Parental education (medium vs high)* - - - =178 -606,.250 415
Trauma Type*Parental education (low vs high)* - - - 471 -385,1.328 .281
Step 4 (final model)
(Constant) .004 -.102,.109 944 003 -.127,.132 .965
Trauma Type (I vs I1)* - - - =213 -410,-.017 .033*
Parental stress 310 .208, 413 .000* .429 341, .518 <.001*
Parental education (medium vs high)* - - - 100 -.088,.287 .296
Parental education (low vs high)* - - - 460  .054,.866  .027*

M, mean; SD, standard deviation; PTSD, posttraumatic stress disorder; no., number; p, p-value. x2 tests were used for
categorical variables. T-tests were used for continuous variables.

*Reference values were type Il trauma, no stressful life events, and high parental education). R2 = .10 for Step 4 self-
report. R2 = .21 for Step 4 parent-report.
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associated with PTSS. There were no significant child and medical risk factors.
In the final model, parental stress was the only significant risk factor for child-
reported PTSS.

Parent report

Trauma type was significantly associated with child PTSS reported by parents
in the first step of the regression analyses. Furthermore, we found parental
stress and parental education (low versus high) to be significantly associated
with child PTSS. However, the interactions of trauma type with parental stress,
respectively, parental education were not significant. Besides, no child or
medical risk factors were significant. The final model showed trauma type,
parental stress, and parental education to be significantly related to child PTSS
reported by parents.

Discussion

The main findings of this study were that 1) we only found very few significant
differences (i.e., elevated PTSS and depressive symptoms) between type II
trauma (mostly ConHD patients) and type I trauma (mostly ED patients)
and 2) the strongest risk factor for PTSS in children was parental stress
followed by low parental education and trauma type.

Prevalence rates of elevated PTSS and elevated symptoms of depression and
anxiety were higher in our sample of hospitalized children compared to the
normal population (Brancu et al., 2016; Lewinsohn, Shankman, Gau, & Klein,
2004; Wesselhoeft, Sorensen, Heiervang, & Bilenberg, 2013), but comparable
to earlier research in ill/injured children (Davydow et al.,, 2010; Kahana et al,,
2006; Pao & Bosk, 2011). Our study supports that psychological difficulties can
be present even years after a hospitalization and/or medical procedure.
Elevated symptoms of depression were most frequently reported. A general
belief is that symptoms of depression might be overestimated in a medical
setting because of the overlap between symptoms of the illness/injury itself and
symptoms of depression (e.g., fatigue, loss of energy, reduction of physical
movement) (Shemesh, Bartell, & Newcorn, 2002). However, the high percen-
tage might also be due to the fact that more than two thirds of the participants
have experienced repeated hospitalizations, which might worsen symptoms of
depression due to school absence and consequent isolation from peers.
Furthermore, methodological choices (e.g., questionnaires and cutoffs) could
account for differences in prevalence rates between studies.

Children did not report any significant differences in prevalence rates
between both trauma types. Parents reported elevated PTSS of the child
significantly more often after type II than type I trauma. It might be possible
that recurrent hospitalizations are experienced as especially traumatic by
parents. It has been found earlier that parents’ mental health influences their
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report of the child’s wellbeing (Shemesh et al., 2005). Parents’ mental health
(such as parental PTSS) was not measured in this study so we couldn’t control
for possible bias. Future research should investigate this.

Parental stress predicted child and parent reported PTSS of the child. This is
in line with earlier studies (Cox et al., 2008; Daviss et al., 2000). Against our
expectations, family functioning was not found to be a significant risk factor
for child PTSS after hospitalization. However, this is in line with a study of
Coakley et al. who found that family functioning was associated with parental
PTSS, but not child PTSS after unintentional pediatric injury of the child
(2010). Type II trauma and low parental education were also associated with
higher child PTSS, but only for parent report. Child and medical predictors
were not significantly associated with PTSS of the child. Earlier research found
ambiguous outcomes regarding these factors (Brosbe et al., 2011). The current
study presents more evidence for the assumption that gender and age of the
child and objective medical factors do not seem to be associated with child
PTSS after potentially traumatic medical events, controlled for other stressful
life events.

Strengths & limitations

The strengths of this study include a large sample size of an underrepresented
group in trauma research. Furthermore, we compared medically related type
I and type II trauma and therefore add important information to the literature.
Lastly, we used a multi-informant approach and measured parent and child
information on all outcomes.

When interpreting the results of this study, some limitations should be
kept in mind. First, no judgments can be made about causality as this
study used a baseline cohort sample. Second, we focused on elevated
symptomatology and not psychiatric disorders. Prevalence rates of sub-
threshold symptomatology are higher than those of psychiatric disorders
(Lewinsohn et al., 2004). Third, parent-reported prevalence rates of child
anxiety symptoms could not be analyzed due to the lack of Dutch
normative data for the parent version of the SCARED-NL. Future research
should provide these norm data. Furthermore, young children might have
had assistance of their parents when filling out the questionnaires which
could have biased their answers. Moreover, generalizability of the findings
may be influenced by the low participation rate and the overrepresenta-
tion of highly educated parents. However, this phenomenon is seen fre-
quently in scientific research (Heinrichs, Bertram, Kuschel, & Hahlweg,
2005). Additionally, we defined medically related type I and type II
trauma mainly based on the number of hospitalizations. One might
argue that hospitalizations differ in terms of length, amount of invasive
medical procedures, and other factors. However, we did measure those
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objective factors and they were not associated with PTSS in our sample.
Another limitation is that medical risk factors of the participants recruited
through the RUMC and both nonprofit organizations had to be collected
through parent report due to no access to the medical record. Faulty
memory might have biased their report. However, we asked parents to
check data with the treating physician before reporting. Finally, medically
related trauma type and other stressful life experiences of the child were
measured dichotomous. For future research, it would be interesting to
investigate cumulative effects of medical and other stressful life events
using continuous scores.

Implications for practice

The results of this study show that children who have experienced one or more
hospitalizations experience high levels of PTSD, depression, and anxiety
symptoms. Implementation of a trauma-informed health care approach and
early identification of symptoms could be crucial to reduce the emotional and
psychological impact of medical events. We recommend to integrate routinely
mental health screening after pediatric hospitalizations.

Furthermore, our analyses of possible risk factors for child PTSS made clear
that sources of parental stress within pediatric health care settings should be
limited as much as possible. Especially parents with a low educational level and
parents of children who experienced multiple medical events should be mon-
itored closely and should receive adequate support if needed.
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