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Psychometric Properties and Confirmatory
Factor Analysis of the Children’s Impact of Event
Scale—Revised (CHIES-R) for Child Survivors of
Road Traffic Accidents in Hong Kong
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Abstract

Objective: This study examined the psychometric properties of the Children’s Impact of Event Scale—
Revised.

Participants and Methods: Sixty one children (aged 8 to 17 years) who attended the hospital accident
and emergency service after road traffic accidents participated in the study. The Children’s Impact of
Event Scale-Revised, Children’s Depression Inventory, and Revised Children’s Manifest Anxiety Scale
completed by the children 1 month after the road traffic accidents were studied.

Results: A 3-factor structure accounting for 72% of the variance was identified for the 11-item Children’s
Impact of Event Scale-Revised. The test-retest reliability was satisfactory; the moderate correlations
between the Children’s Impact of Event Scale—Revised scores (i.e. intrusion, avoidance, and hyperarousal),
Children’s Depression Inventory, and Revised Children’s Manifest Anxiety Scale supported the validity
of the Children’s Impact of Event Scale-Revised as a measure of post-traumatic stress in children. Results
of the confirmatory factor analysis support generalisation of the post-traumatic stress disorder framework
for the present sample of Chinese children.

Conclusions: The 11-item Children’s Impact of Event Scale-Revised has satisfactory psychometric
properties as a screening instrument for stress responses after traumatic incidents.
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and colleagues' has been widely adopted for research
studying the psychological impact of trauma in both adults?
and children.? For child survivors, the impact of traumatic
events documented include that of a cruise ship sinking,?
sexual abuse,*> and surviving war.%’ Some studies have
addressed the cross-cultural validity of assessing post-
traumatic stress disorder (PTSD) in children by examining
the factor structure of the IES for children in different
cultures. A 3-factor solution (intrusion, avoidance, and
emotional numbing) has been found among Cambodian
youth?® and for British child survivors of a shipping disaster.’
In contrast, a 2-factor solution (intrusion and avoidance)
was identified in a Croatian study® and a study of children
from Bosnia."®

Some recent developments of the IES may affect
utilisation of the IES in children. Weiss and Marmar?
revised the IES by including items tracking the response in
the domain of hyperarousal symptoms. The psychometric
properties of the Impact of Event Scale—Revised (IES-R)
for adults in different languages have been demonstrated
in previous studies.*!" Some studies have reported that a
number of items in the original IES are misinterpreted by
children.*¢ As aresult, 8 items that best reflect the underlying
factor structure identified in these studies have been selected
for a shortened version, namely, the Children’s Impact of
Events Scale.'? In a more recent study, 5 items used for
tapping the hyperarousal symptoms related to PTSD in the
Diagnostic and Statistical Manual of Mental Disorders,
4th edition (DSM-IV) were included. A 3-factor solution
(intrusion, hyperarousal, and avoidance) was identified
when a 3-factor model was specified in the principal
component analysis.'© However, the empirical evidence for
cross-cultural application of this 3-factor PTSD framework
to children who have experienced civilian trauma is scarce.

The present study aimed to develop the Children’s
Impact of Event Scale-Revised (CHIES-R) and examine
its psychometric properties in Chinese children in Hong
Kong. Aims include: (a) gathering data for the CHIES-R
from a group of children and adolescents 1 month after they
experienced a road traffic accident (RTA) that required them
to attend hospital accident and emergency (A&E) services;
(b) examining the psychometric properties of the CHIES-R;
(c) examining the validity of the CHIES-R by investigating
its relationship with other self-reported measures of
psychological distress; (d) examining the cross-cultural
application of the PTSD framework by investigating the
underlying factor structure of CHIES-R in children who
have survived a RTA in Hong Kong.

Methods

Measures

The measures used were standardised self-reporting
questionnaires. Though parents may need to explain the
aims of the study to younger children, parental participation
was not required for completing the different measures. The
measures used include the following.
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The development of the CHIES-R was based on the
Children’s TES'? which originated from the IES,' and the
Chinese version of the IES-R which has good psychometric
properties for the adult population.''* The Chinese IES-R
was used as a reference in this study because the 22 items of
the Chinese IES-R include all the items in the original IES
and the Children’s IES. The comparability of the CHIES-
R and these referenced scales have been validated using
stringent back-translation procedures.

The 8 items for intrusion and avoidance features used
in both the Children’s IES and the Chinese IES-R were
included in the Chinese CHIES-R. An additional intrusion
item “I had dreams about it” used in the IES-R was also
included for its clinical relevance to the child population.
Four hyperarousal items from the IES-R were included;
2 items were excluded because they were likely to be
misunderstood by children.’® A pilot study involving 118
boys and 266 girls, aged 8 to 17 years (mean, 12.80; standard
deviation [SD], 2.26 years) from 2 primary and 2 secondary
normal schools, who had not been screened for traumatic
event experiences in Hong Kong, was conducted. Based
on previous studies,>!"!* children were asked to report the
degree of distress caused by each psychological symptom
related to final examinations. A simple Likert method (0 to
4) was used for scoring. The subscale score was equal to
the mean of the non-missing items. It takes approximately
5 minutes to complete the CHIES-R. The pilot study results
confirmed that the administration of the test and the items
presented in the Chinese language was appropriate and
comprehensible for children and adolescents in Hong
Kong. Since the incident used in the pilot study, ‘final
examination’, was not a traumatic event, our study further
examined the clinical relevance of the scale by applying it
to child survivors of RTA.

Children’s Depression Inventory

The Children’s Depression Inventory (CDI)"® is a 27-item
self-rating, symptom-oriented scale designed for children.
The instrument quantifies a range of depressive symptoms
including disturbed mood, hedonic capacity, vegetative
functions, self-evaluation, and interpersonal behaviours.
The psychometric properties of the CDI have been studied
in many research studies since 1992.'5 The CDI has been
translated into Chinese and a normative study is currently
being conducted by the Division of Clinical Psychology,
Hong Kong Psychological Society (KK Wu and SK Chan,
personal communication, 15 December 2007). It takes
approximately 5 minutes to complete the CDI.

Revised Children’s Manifest Anxiety Scale

The Revised Children’s Manifest Anxiety Scale (RCMAS)!¢
is a 37-item self-administered inventory designed for children
aged from 6 to 19 years. The anxiety measured is categorised
into 3 domains including physiological anxiety, worry /
oversensitivity, and social concern / concentration. It also
includes a Lie subscale. The instrument has continued to be
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used in research as a tool for studying anxiety manifested by
children and adolescents in different contexts,'”'® including
children who have had traumatic experiences.'*?' The scale
has been translated into Chinese and a normative study has
been conducted locally (KK Wu and SK Chan, personal
communication, 15 December 2007). It takes approximately
5 minutes to complete the RCMAS.

Participants

The study was conducted with the approval of the hospital’s
Ethics Committee for Research. Children (aged 8 to 17
years) who attended the Caritas Medical Centre (a general
hospital) A&E service during the period November 2003 to
July 2006, after surviving a RTA, were invited to participate
in the study. Children unable to fill in self-reporting
questionnaires due to impediments such as intellectual
disabilities or severe head injuries were excluded from the
study. Participants were required to complete the CHIES-R,
CDI and RCMAS 1 month after the RTA. Thirty six boys
and 25 girls, aged 8 to 17 years (mean, 12.53; SD, 2.59
years), participated with written consent from their parents.
Accident and emergency physicians rated the severity
of the children’s physical symptoms. Fifty (82%) of the
children had physical injuries rated as “Mild: operation or
plaster of Paris (POP) not required; Glasgow Coma Score
(GCS) of 157, and 11 (18%) were rated as “Severe: hospital
admission required; GCS of 14 or 15”. No child was rated
as “Moderate: operation or POP required; GCS of 15” or
“Life Threatening: hospital admission required; GCS of 13
or below”.

Results

Principal Component Analysis
Previous studies on use of the IES-R in adults revealed
a single-factor structure indicating that the 3 symptom-
clusters of PTSD were highly related when hyperarousal
items were added to the IES-R.2!" In order to include
more specific items for each symptom cluster, a Principal
Component Analysis (PCA) was first carried out on the 9
intrusion and avoidance items as seen in a recent study for
developing the IES scale with additional hyperarousal items
for children.!® The initial varimax-rotated solution gave 2
factors corresponding to intrusion and avoidance items
with an Eigenvalue greater than 1, accounting for 69.3%
of variance. The factor loadings were comparable with
those found in previous studies using the 8-item IES for
children'®!? except for 1 intrusion item (“other things kept
making me think about it”’) which loaded onto the Avoidance
factor, and one avoidance item (“I tried not to think about
it”’) which loaded onto the Intrusion factor. Based on results
from our study, these 2 items were excluded from the full
version of the CHIES-R (Table 1).

A PCA was carried out on the full 11-item CHIES-R.
The initial varimax-rotated solution gave 2 factors that split
the scale into Avoidance and Intrusion with Hyperarousal
items spreading into both factors. The two factors accounted
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Table 1. Item content and principal component analysis
for the 9 items of the Children’s Impact of Event Scale—
Revised for intrusion and avoidance.

Item No. / content Factor1  Factor 2
Intrusion Avoidance

13. T had dreams about it 0.90 0.02

7. 1 tried not to think about it 0.81 0.33

3. I thought about it when I 0.74 0.41

didn’t mean to

5. Pictures about it popped 0.66 0.55

into my mind

9.1 had waves of strong 0.63 0.47

feelings about it

10. I tried to remove it from 0.17 0.88

my memory

4.1 stayed away from 0.20 0.84

reminders about it

1. Other things kept making 0.39 0.75

me think about it

15. I tried not to talk about it 0.40 0.41

An avoidance item loaded on the factor represented by
Intrusion items.

An intrusive item loaded on the factor represented by
Avoidance items

for 63.4% of the variance. After an examination of the scree
plots, factor loadings were re-examined when the third
factor, with an Eigenvalue of 0.94, and accounting for 8.6%
variance was included. After varimax rotation, 3 factors
corresponding to intrusion, hyperarousal, and avoidance
items accounting for 72.0% of variance were found. Our
findings were comparable to those of Smith et al.'® They
found a 3-factor solution accounting for 49.3% of variance
when a third factor with an Eigenvalue of 0.93 and a 3-
factor solution was forced. As presented in Table 2, the
component loadings of most of the 11 items were higher for
the component made up by the items assigned for the same
subscale than with other components made up by items
assigned for other subscales. There was one arousal item (I
had trouble falling asleep”) that loaded onto the Intrusion
factor. This suggested that in children, sleeping difficulties
were more closely related to intrusion features than other
hyperarousal symptoms. There was also an intrusion item
(“pictures about it popped into my mind”) that loaded
more on the Avoidance (0.58) than the Intrusion factors
(0.47). This indicated that this particular item might not be
specific for differentiation between intrusion and avoidance
symptoms in children.

The correlation coefficients between the 3 subscales
also indicated that they were moderately interdependent. The
coefficients were as follows: Intrusion with Avoidance (r =
0.64), Intrusion with Hyperarousal (r=0.72), and Avoidance
with Hyperarousal (r =0.59). The close relationship between
the Intrusion and Hyperarousal features was consistent with
a previous study using IES with 5 hyperarousal items added
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Table 2. Item content and principal component analysis of the Children’s Impact of Event Scale-Revised: 3-factor

solution.
Item No. / content Factor 1 Factor 2 Factor 3
Intrusion Hyperarousal Avoidance
8. I had trouble falling asleep 0.83 0.19 0.15
13. I had dreams about it 0.80 0.16 0.13
9.1 had waves of strong feelings about it 0.62 0.50 0.33
3. I thought about it when I didn’t mean to 0.53 0.28 0.49
2. I felt irritable and angry 0.18 0.81 0.29
6. I was jumpy and easily startled 0.19 0.79 0.27
11. I had trouble concentrating 0.55 0.64 0.03
10. I tried to remove it from my memory 0.12 0.35 0.77
4. I stayed away from reminders about it 0.38 0.51 0.74
15. 1 tried not to talk about it 0.50 -0.22 0.60
5. Pictures about it popped into my mind 0.47 0.37 0.58

to the scale.'”

The results of the PCA and subscale correlation were
consistent, suggesting that the 3 subscales of the CHIES-
R were related but possibly independent of one another,
each of them representing a different type of reaction when
faced with stressful events. An alternative explanation for
the interdependence between the 3 PTSD symptom clusters
was due to the fact that the sample in this study was not
a clinical sample seeking treatment for diagnosed PTSD.
Most of the children rated themselves as not affected or
only slightly affected by the CHIES-R items. Thus, this
sample of children who experienced a relatively mild form
of civilian trauma might have blurred the boundary between
the 3 subscales.

As argued by Zilberg et al,”? subscale independence
might be more easily demonstrated with the PTSD
patient sample at the pre-therapy evaluation point. These
researchers argued that the pre-therapy evaluation point was
a time when the subject as a group would present a well-
defined syndrome. If this interpretation is valid, the non-
clinical sample in our study is not the most suitable sample
for examining the independence of the subscales of CHIES-
R. Nevertheless, the data collected from a non-clinical
sample have their value as a basis of comparison for future
investigations. On the other hand, even with the present
non-clinical sample, the validity of most items assigned
to specific subscales and the subscale independence was
preliminarily supported.

Confirmatory Factor Analysis

A confirmatory factor analysis (CFA) was conducted to
evaluate the cross-cultural validity of the PTSD framework
in this sample. This was done with the Structural Equation
Modeling, using EQS for Windows Version 6.1 in which
the maximum likelihood method was used to investigate
the overall fit of the models to the correspondent observed
variance and covariance matrices. This technique provides
a number of measures of the fit of the hypothetical PTSD
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model to the observed data. Model fit was assessed in several
ways. The goodness-of-fit indices, the Comparative Fit
Index (CFI), the Root Mean Square Error of Approximation
(RMSEA) and Non-normed fit index (NNFI), were
examined. The CFI has a range between 0 and 1, with
values greater than 0.90 indicating a good fit.>* The RMSEA
is a measure of the discrepancy between the model and the
data per degree of freedom. Values of RMSEA which are
below 0.08 indicate a satisfactory fit.2> The NNFI measures
the relative improvement in fit by comparing a target model
with a baseline model with respect to the degree of freedom.
It ranges from O to 1, with values greater than 0.90 implying
a good fit.?

Using the PTSD symptom clusters listed in the DSM-
1V, a 3-factor structure for the CHIES-R was examined.
If items carrying almost equal loadings for more than 1
factor were included, the fit would be poor. Thus, consistent
with a previous study examining the model fit of the Post-
traumatic Growth Inventory for Chinese cancer survivors,”
items included in the CFA were selected based on the
criteria that their loadings on a factor exceed 0.7 and the
difference between their highest loading and second highest
loading on different factors was at least 0.2 in the PCA for
the 11-item CHIES-R. Based on these criteria, 6 items from
the 11-item CHIES-R were used in the CFA with 2 items
as the observed variables for each of the 3 latent PTSD
factors. The results demonstrated a good fit of the 3-factor
structure in the current sample that included intrusion,
hyperarousal, and avoidance ()2 (6) = 6.465, p =0.37; CFI =
0.996; RMSEA = 0.036; NNFI = 0.991). Our findings were
consistent with the existing literature on theoretical and
clinical presentations of PTSD for Western?®% and Chinese
populations,® and previous findings in children using the
IES." The factor loadings were significant at the p < 0.05
level and are presented in the Figure.

Reliability
The standardised coefficient alpha was used to estimate
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Figure. Factor model of the Children’s Impact of Event Scale—Revised with 6 items.
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internal consistency for the Intrusion, Avoidance, other measures of psychological distress in children, the

Hyperarousal subscales, and the Total score of the 11-item
CHIES-R. The results produced the following coefficients:
Intrusion (o = 0.86), Avoidance (o = 0.71), Hyperarousal (o
=0.81), and Total (o = 0.91).

All items were positively correlated with their
assigned subscale with the target item removed from the
assigned subscale when their correlations were examined
by standard alpha coefficient analyses. The results of these
corrected item-subscale correlations yielded the following
coefficients: Intrusion (r, = 0.64 to 0.77), Avoidance (r, =
0.39 t0 0.60), Hyperarousal (r = 0.50 t0 0.72), and Total (r, =
0.44 t0 0.79). These data suggest that the internal consistency
of the 3 subscales and the total score is satisfactory and each
of the individual items is consistent with the other items.

Of the 61 study participants, 35 (57.3%) agreed to
complete the CHIES-R again 3 months after the RTA. Their
data were used to examine the test-retest reliability of the
CHIES-R with a 2-month interval, yielding the following
correlation coefficients: Intrusion (» = 0.56), Avoidance (r
= 0.57), Hyperarousal (r = 0.66), and Total (r = 0.74). No
significant difference was found between these respondents
and those who did not respond 3 months after the RTA
in terms of age, gender, severity of physical injury, and
CHIES-R scores 1 month after the RTA.

Convergent Validity
To examine the convergent validity of the CHIES-R with
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relationships of the subscale and total scores from the CHIES-
R and those from the CDI and RCMAS were examined.
Table 3 presents the correlation coefficients from these
subscale and total scores. The correlations indicated that the
relationships between the subscale and total scores for the
CHIES-R and those for the other 2 self-reported measures,
excluding the Lie subscale of the RCMAS, were low to
moderate (r, =0.02 to 0.62). Our data demonstrated that the
CHIES-R Intrusion, Avoidance and Hyperarousal subscales
contributed information that was not captured by other self-
reported measures of psychological distress in children.
Moreover, the correlation coefficients between the scores
for the CHIES-R and RCMAS were, in general, higher than
those between the CHIES-R and the CDI. For the CHIES-R
and the RCMAS, the mean r.o= 0.35 (range, 0.07 to 0.62)
with the highest correlation found between the Hyperarousal
subscale of the CHIES-R and the Oversensitivity subscale
of the RCMAS. For the CHIES-R and the CDI, the mean
r.=0.18 (range, 0.02 to 0.42). This is consistent with the
DSM-IV3! nomenclature as PTSD is classified as an anxiety
disorder, while depression is classified as a mood disorder.

Descriptive Statistics

The means and SDs of the 11-item CHIES-R, the CDI and
RCMAS are shown in Table 4. Independent sample 7 tests
showed no significant differences between boys and girls,
or between children with mild and severe physical injury
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Table 3. Pearson correlations between the subscale scores of the Children’s Impact of Event Scale—Revised (CHIES-
R), the Revised Children’s Manifest Anxiety Scale (RCMAS), and the Children’s Depression Inventory (CDI).

CHIES-R subscales
Intrusion Hyperarousal Avoidance Total
RCMAS subscales
Worry / Oversensitivity 0.44% 0.62} 0.427 0.55%
Physiological anxiety 0.25 0.397 0.29° 0.357
Social concern / Concentration 0.07 0.17 0.19 0.15
Total 0.357 0.54% 0.407 0.48¢
Lie 0.16 0.04 -0.23 -0.00
CDI subscales”
Negative mood 0.27 0.42¢ 0.36" 0.387
Anhedonia 0.03 0.18 0.23 0.16
Ineffectiveness 0.14 0.10 0.16 0.15
Negative life esteem -0.03 0.12 0.20 0.10
Interpersonal problems 0.02 0.14 0.18 0.12
Total 0.10 0.25 0.31 0.24
* Data for one case given the CDI was missing.
T p<0.05.
i p<00l.
S p<0.00l.

Table 4. Means, standard deviations (SDs), range, skewness, and Kurtosis of the Children’s Impact of Event Scale—
Revised subscale scores given to children 1 month after the road traffic accident (n = 61).

Subscale Mean SD Range Skewness Kurtosis
Intrusion 0.59 0.69 3.50 2.16 5.47
Avoidance 0.59 0.77 3.33 1.56 2.19
Hyperarousal 0.48 0.69 3.00 1.73 2.50
Total 0.55 0.63 291 2.01 4.40

in terms of the CHIES-R scores. The Pearson correlations
between age and CHIES-R scores were not significant.

Discussion

This study provides preliminary data on the reliability and
validity of the CHIES-R for Chinese children in Hong Kong,
suggesting that it has potential application as a tool for
assessing the psychological distress experienced by clinical
populations and for evaluation of treatment outcomes in
the child and adolescent populations. As suggested by the
National Institute for Health and Clinical Excellence,*
in individuals at high risk of developing PTSD following
a major disaster, consideration should be given to the
routine use of a brief screening instrument for PTSD at 1
month after the disaster. Moreover, identification of post-
traumatic stress in children can be improved if children are
asked directly about their experiences. In this context, the
CHIES-R may be considered a standardised self-reporting
measure for screening children who are at risk of developing
prolonged distress after experiencing traumatic events. The
CHIES-R may also be utilised for examining the application
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of the PTSD model in Chinese children. In the present
study, the results of the factor analysis and the moderate
correlations between the 3 subscales suggest that intrusion,
avoidance and hyperarousal are closely related but separable
constructs. Results of the PCA support the validity of items
assigned for specific subscale and subscale independence of
the 11-item CHIES-R. The CFA results support the cross-
cultural application of the 3-factor PTSD framework for
children who have experienced civilian trauma. Consistent
with previous findings in Bosnian children,'® our findings
also indicate that the 3 factors are significantly related to
each other and a number of items in the CHIES-R have
similar loadings on more than 1 factor.

Our findings are not consistent with previous findings
suggesting that there are different patterns of post-traumatic
psychological distress manifested by subjects traumatised
at different ages.*¥ The absence of the age effect on
the CHIES-R scores in our sample might be due to the
relatively mild traumatic stress experienced as most of the
children were found to have mild physical injuries when
they attended the A&E.

A number of issues needing further investigation
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remain, due to the limitations of this study. The power of
analysis and generalisability are limited by the sample size.
Although the assignment of items for subscale and subscale
independence were confirmed by the PCA, many items
also have significant loadings on another factor. While this
indicates that symptom manifestations in children may not
be easily differentiated into 3 independent clusters as in the
present PTSD framework for adults, the small sample size
and the relatively mild nature of the trauma experienced by
our sample have probably limited the power of the study to
identify a well-differentiated 3-factor PTSD model. Since
the CHIES-R aims to study the psychological impact of
traumatic events, it would be more appropriate to examine
the psychometric properties of the CHIES-R with a sample
of subjects who have experienced life-threatening critical
incidents or who have been diagnosed with PTSD. In
addition, a split sample or an independent sample approach
for exploratory and confirmatory analysis would be more
appropriate if a larger sample size is available.

Instead of just including the results of a single PCA on
the full 11-item scale, the report of results from 2 PCA on
different test items was provided in order to review results
that replicate previous findings!® and strategies for the
selection of specific items for the final version. Otherwise,
the use of the PCA on the full 11-item scale would be
sufficient.

This study is limited by the use of self-reported
screening instruments, the CDI and the RCMAS, for an
examination of the convergent validity of the CHIES-
R. Further investigations of the relationship between the
CHIES-R and other clinical measurements of PTSD for
children, such as clinical interviews, are needed to examine
the specificity of the CHIES-R for screening of PTSD in
children. For future studies, a number of other issues could
be considered including the utilisation of the CHIES-R
for the evaluation of treatment outcomes; examining the
test-retest reliability over different time intervals because
symptoms are not expected to persist in children with a mild
level of distress; utilising stratified sampling for a wide age
range for development of normative data.
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