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INTRODUCTION

Posttraumatic stress disorder (PTSD) is a typical symptom 
of traumatic life events. The characteristic core of the disorder 
includes intrusion, avoidance, negative cognition and mood, 
and hyperarousal symptom.1,2 If early intervention is not pro-
vided to patients with PTSD, PTSD symptoms can become 
chronic, and in such cases, recovery can become considerably 
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challenging.3,4 Therefore, to prevent prolonged psychological 
distress in patients with PTSD, assessing PTSD symptoms 
from the early stages and implementing appropriate inter-
ventions based on this evaluation are essential to prevent the 
chronification of PTSD.3,5

Among the various scales used for assessing PTSD, the Im-
pact of Event Scale-Revised (IES-R) remains the most widely 
utilized worldwide. Additionally, IES-R has been posited as 
the primary outcome measure for PTSD.6 However, in Korea, 
to date, no studies have investigated the reliability and validity 
of the IES-R in accordance with the Diagnostic and Statistical 
Manual of Mental Disorders-Fifth Edition (DSM-5) PTSD 
criteria.7-9 Although several studies have examined the reli-
ability, validity, and cutoff scores of the IES in Korea, these 
studies were based on DSM-III or DSM-IV criteria, failing to 
account for the latest DSM-5 diagnostic criteria for PTSD. 
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Therefore, we conducted this study to provide scientific evi-
dence and evaluate the PTSD measurement scale aligned 
with the latest diagnostic criteria delineated in the DSM-5.10

Historically, IES is a self-report questionnaire for assessing 
the extent of symptomatic response to a specific traumatic 
event.1,11 As the formal diagnostic criteria of PTSD was pub-
lished in the DSM-III, the IES was developed to measure in-
trusion and avoidance symptoms after trauma.1,12 The IES has 
15 items: 7 for intrusions and 8 for avoidance. The items 
were rated on a 4-point scale (0–1–3–5) to evaluate symp-
tom severity over the past week.1,12,13

Although the original IES was unable to assess hyperarous-
al symptoms, which have been one of the core symptom 
clusters of PTSD since the DSM-III, when PTSD was first in-
troduced as a novel formal diagnosis, Weiss and Marmar12 in-
troduced the IES-R in 1997. The IES-R was expanded to 22 
items: 8 for intrusion, 8 for avoidance, and 6 for hyperarousal 
symptoms. The scoring method was also modified to a 5-point 
scale ranging from 0 to 4.12

The DSM is continuously being revised and supplemented 
to reflect the latest opinions on mental disorders and their 
current situation. In DSM-IV, PTSD symptoms were described 
as ‘intrusion,’ ‘avoidance,’ and ‘arousal.’14 However, in the 
most recent DSM-5 revision, PTSD symptoms are defined as 
‘intrusion,’ ‘avoidance,’ ‘changes in arousal and reactivity,’ and 
‘negative changes in thoughts and mood’.2

To accurately evaluate the psychological consequences of 
trauma, it is essential to use a scale aligned with the latest di-
agnostic criteria.15 In contrast, the IES-R was designed to 
align with the DSM-IV PTSD diagnostic criteria and is lim-
ited in that it does not reflect PTSD symptoms modified or 
added in the DSM-5, such as ‘negative changes in cognition 
and mood.’6,16 

In this study, we aimed to explore the cutoff IES-R score 
for PTSD diagnosis based on the DSM-5 diagnostic criteria. 
We also assessed its reliability and validity, particularly con-
current validity with established DSM-5 PTSD measure among 
Korean patients with PTSD.

METHODS 

Subjects 
We employed data from the study of the reliability and va-

lidity of the Korean version of Clinician-Administered PTSD 
Scale for DSM-5 (CAPS-5).17 The participants were recruited 
from 8 medical institutions in Korea between February 2016 
and March 2017. A total of 238 participants were enrolled, in-
cluding 67 individuals in the PTSD group, 72 in the psychiat-
ric control group, and 99 in the healthy control group. 

The inclusion criteria were applied to individuals who met 

the following conditions: 1) aged 18–69 years, 2) diagnosed 
with PTSD, major depressive disorder, panic disorder, gener-
alized anxiety disorder, or a lifetime absence of psychiatric 
disorders. In the PTSD group, patients received a DSM-5 di-
agnosis of PTSD through the Structured Clinical Interview 
for DSM-5 research version (SCID-5-RV)18 conducted by the 
research psychiatrists. The psychiatric control group com-
prised individuals without psychotic disorders, whose diag-
noses were established using the SCID-5-RV. The diagnoses 
within this group included major depressive (n=44), panic 
(n=6), and generalized anxiety disorders (n=22). The healthy 
control group comprised randomly selected individuals visit-
ing institutions for regular health screening, all of whom con-
firmed a lifetime absence of psychiatric disorders during the 
SCID-5-RV assessment.

Individuals who met the following criteria were excluded: 
1) aged <18 years or >70 years, 2) diagnosed with intellectual 
disability or neurocognitive disorders who were unable to 
complete the IES-R questionnaire, and 3) diagnosed with co-
morbid psychotic disorders.

Measurement instruments 
The IES-R is a 22-item self-report questionnaire designed 

to assess subjective distress resulting from traumatic events.13 
The original IES consisted of 15-items assessing intrusive and 
avoidant symptoms. However, the original version of the IES 
was unable to measure the hyperarousal symptoms of PTSD, 
leading to the development of the IES-R by Weiss and Mar-
mar.12 The IES-R evaluates symptom severity over the past 
week on a 0–4 Likert scale, yielding a total score ranging from 
0 to 88. We used the Korean version of the IES-R standard-
ization study.8

The Korean version of the SCID-5-RV was used to assess 
convergent validity of the IES-R. The SCID-5-RV is a semi-
structured interview guide for DSM-5 diagnoses of depres-
sion, anxiety, and PTSD. It was administered by trained men-
tal health professionals, familiar with the DSM-5 classification 
and diagnostic criteria.

In addition to the IES-R and SCID-5-RV, we used the Ko-
rean versions of PTSD Checklist for DSM-5 (PCL-5),19 Beck 
Depression Inventory-II (BDI-II),20 Beck Anxiety Inventory 
(BAI),21 and Spielberger State-Trait Anxiety Inventory (STAI)22 
to evaluate correlations with IES-R scores. The PCL-5 is a 20-
item self-report questionnaire used to measure PTSD symp-
toms according to the DSM-5 criteria. The BDI-II consists of 
21 self-administered questionnaires that assess depression se-
verity, whereas the BAI consists of 21 items that evaluate anxi-
ety severity. The STAI, with 40 self-administered questions, 
was developed to assess the severity of state and trait anxiety. 
PCL-5, BDI-II, BAI, and STAI have demonstrated excellent 
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psychometric properties with reported internal consistency 
coefficients (Cronbach’s alpha) of 0.93,23 0.85,24 0.90,25 and 
0.91,26 respectively.

Statistical analyses
Demographic variable and clinical characteristics were 

compared among the PTSD, psychiatric control, and normal 
control groups using the analysis of variance (ANOVA) or χ2 
analyses, depending on the types of variables. The internal 
consistency of the IES-R was assessed using Cronbach’s alpha 
coefficients, and item-total correlation coefficients were cal-
culated to confirm internal consistency. Pearson’s correlation 
coefficients were used to evaluate the concurrent validity of 
the IES-R, PCL-5, BDI-II, BAI, and STAI. Exploratory fac-
tor analysis was performed using maximum likelihood esti-
mation with oblique rotation to determine the factor struc-
ture of the IES-R. Receiver operating characteristic (ROC) 
curve analysis was used to estimate the optimal cutoff scores 
of the IES-R that best predicted current PTSD using the SCID-
5-RV. To measure the diagnostic accuracy of the IES-R and 
PCL-5 for PTSD, the area under the ROC curve (AUC), stan-
dard error, and 95% confidence interval (CI) were calculated. 
Sensitivity, specificity, positive predictive value, negative pre-
dictive value, and overall efficiency were measured for each 
threshold score on the IES-R. 

Analyses were conducted using SPSS version 29.0 (IBM 
Corp., Armonk, NY, USA), and MedCalc version 22.0 (Med-
Calc Software Ltd, Ostend, Belgium), with statistical signifi-
cance set at p<0.05.

Ethics statement
The Public Institutional Review Board of the Ministry of 

Health and Welfare of Korea (P01-201508-21-002) approved 
this study. All participants were informed of the study pur-
pose and methods and provided written informed consent.

RESULTS 

Demographics and clinical characteristics
The mean ages of the PTSD, psychiatric control, and nor-

mal control groups were 47.2±14.7, 43.6±12.3, and 44.6±9.2 
years, with 39 (58.2%), 32 (44.4%), and 37 (37.4%) males in the 
three groups, respectively. Although there were no signifi-
cant differences in age (F=1.644, p=0.195), there was a signifi-
cant difference in sex ratio among the three groups (χ2=7.034, 
p=0.030) (Table 1). The mean duration of symptoms in the 
PTSD group was 49.84±108.94 months. The primary trauma 
experienced in the PTSD group was serious accidents such as 
automobile or man-made disasters (n=48, 71.6%), followed 
by physical assault (n=6, 9.0%), sexual abuse (n=6, 9.0%), 
combat experience (n=2, 3.0%), life-threatening medical dis-
ease (n=2, 3.0%), and witnessing an accident (n= 2, 3.0%).

Reliability
To assess the internal consistency of the IES-R in the 67 pa-

tients with PTSD, Cronbach’s α was used. The internal consis-
tency of the total IES-R score was 0.95. The alpha coefficients 
for intrusion, avoidance, and hyper-arousal were 0.92, 0.87, 
and 0.87, respectively. All 22 items exhibited adequate per-
formance based on the criterion of 0.30 as an acceptable cor-
rected item-total correlation27 ranging from 0.64–0.92 (Sup-
plementary Table 1).

Table 1. Demographic and clinical characteristics of participants

PTSD (N=67) Psychiatric control (N=72) Healthy control (N=99) p
Age (yr) 47.2±14.7 43.6±12.3 44.6±9.2 0.195
Sex 0.030

Male 39 (58.2) 32 (44.4) 37 (37.4)
Female 28 (41.8) 40 (55.6) 62 (62.6)

Marital status 0.011
Married 38 (56.7) 47 (65.2) 77 (77.8)
Single, widowed or divorced 29 (43.3) 25 (34.8) 22 (22.2)

Scale
IES-R 48.0±18.6 26.3±21.1   4.4±7.1 <0.001
PCL-5 44.9±17.2 25.5±19.2   5.0±6.8 <0.001
BDI-II 29.0±12.2 20.7±11.3   6.2±4.6 <0.001
BAI 46.4±12.8 35.0±11.7 22.7±2.1 <0.001

Values are presented as mean±SD or N (%). PTSD, posttraumatic stress disorder; IES-R, Impact of Event Scale-Revised; PCL-5, PTSD Check-
list for DSM-5; BDI-II, Beck Depression Inventory-II; BAI, Beck Anxiety Inventory



S Chang et al. 

   www.psychiatryinvestigation.org  873

Validity
The total scores±SD of IES-R in the PTSD, psychiatric con-

trol, and normal control groups were 48.0±18.6, 26.3±21.1, and 
4.4±7.1, respectively. These values differed significantly ac-

cording to ANOVA (overall F=152.37, p<0.001). Tukey’s post 
hoc test indicated significant differences among the three 
groups, demonstrating good construct validity for the IES-R.

The total IES-R score was correlated with PCL-5 (r=0.858, 
p<0.001), BDI-II (r=0.613, p<0.001), BAI (r=0.658, p<0.001), 
STAI-S (r=0.096, p=0.473), and STAI-T (r=0.405, p=0.002). 
The correlation of the IES-R was strong for the PCL-5, rela-
tively weak for the STAI-T, and intermediate for the BDI-II 
and BAI (Table 2).

Factor analysis 
Exploratory factor analysis with oblique rotation of the 

IES-R items for the 67 participants in the PTSD group yield-
ed 5 factors that collectively explained 72.67% of the variance 
(Table 3). Factor 1, comprising 3 items (2, 4, and 15), was in-
terpreted as a dimension of ‘sleep disturbance’ (eigenval-
ue,10.37; percentage variance=47.13%). Factor 2, consisting 

Table 2. Pearson’s correlations among the IES-R, PCL-5, BDI-II, 
BAI, STAI in PTSD patients

IES-R PCL-5 BDI-II BAI STAI-S
PCL-5 0.858**
BDI-II 0.613** 0.671** - - -
BAI 0.658** 0.775** 0.608** - -
STAI-S 0.096 0.075 0.162 0.136 -
STAI-T 0.405** 0.048** 0.445** 0.465** 0.285*
*p<0.05; **p<0.001. IES-R, Impact of Event Scale-Revised; PCL-5, 
PTSD Checklist for DSM-5; BDI-II, Beck Depression Inventory-II; 
BAI, Beck Anxiety Inventory; STAI, State-Trait Anxiety Inventory; 
STAI-S, STAI-state anxiety subscale; STAI-T, STAI-trait anxiety 
subscale; PTSD, posttraumatic stress disorder

Table 3. Explorative factor analysis on the items of the IES-R in PTSD patients

Score item
Factor

1 2 3 4 5
15 I had trouble falling asleep 0.996
  2 I had trouble staying asleep 0.821
  4 I felt irritable and angry 0.565
  6 I thought about it when I didn’t mean to 0.927
  3 Other things kept making me think about it 0.850
  9 Pictures about it popped into my mind 0.847
16 I had waves of strong feelings about it 0.755
  1 Any reminder brought back feelings about it 0.733
14 I found myself acting or feeling like I was back at that time 0.703
20 I had dreams about it 0.669
18 I had trouble concentrating 0.645
19 Reminders of it caused me to have physical reactions, 

  such as sweating, trouble breathing, nausea, or a pounding heart
0.576

  7 I felt as if it hadn’t happened or wasn’t real 0.779
  8 I stayed away from reminders about it 0.737
21 I felt watchful and on guard 0.658
10 I was jumpy and easily startled 0.576
17 I tried to remove it from my memory 0.853
11 I tried not to think about it 0.847
22 I tried not to talk about it 0.741
  5 I avoided letting myself get upset when I thought about it or 

  was reminded of it
0.685

12 I was aware that I still had a lot of feelings about it, but I didn’t 
  deal with them

0.729

13 My feelings about it were kind of numb 0.529
Percent of variance 47.13 8.43 6.19 5.87 5.05

Eigenvalue 10.37 1.85 1.36 1.29 1.11
Factor loadings below 0.50 were excluded. IES-R, Impact of Event Scale-Revised; PTSD, posttraumatic stress disorder
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of 9 items (1, 3, 6, 9, 14, 16, 18, 19, and 20), was related to ‘in-
trusion’ (eigenvalue=1.85; percentage variance=8.43%). Fac-
tor 3, consisting of 4 items (7, 8, 10, and 21), was associated 
with ‘hyperarousal’ (eigenvalue=1.36; percentage vari-
ance=6.19%). Factor 4, comprising 4 items (5, 11, 17, and 
22), was related to ‘avoidance’ (eigenvalue, 1.29; percentage 
of variance, 5.87%). Factor 5, consisting of 2 items (12 and 
13), was linked to ‘numbing- dissociation’ (eigenvalue, 1.11; 
percentage of variance, 5.05%).

Diagnostic accuracy and optimal cutoff scores
Figure 1 shows the ROC curve of the IES-R and PCL-5 

compared with the SCID-5-RV, the gold standard method of 
PTSD diagnosis. The AUC of IES-R was 0.898 (standard er-
ror 0.02, 95% CI 0.86–0.94), whereas that of PCL-5 was also 

0.896 (standard error 0.02, 95% CI 0.86–0.94). 
Table 4 presents the values of the accuracy indices (sensi-

tivity, specificity, positive predictive value, and negative pre-
dictive value) for the various IES-R cutoff scores. In this study, 
when the cutoff point for the IES-R was set at 25 points, the 
sensitivity was 86.57 and specificity was 82.46. 

DISCUSSION

The IES-R is an important measurement scale for assess-
ing the severity of PTSD symptoms, although its development 
was based on DSM-IV criteria. To our knowledge, no prior 
investigation has evaluated the IES-R within the diagnostic 
criteria of the DSM-5. In this study, we conducted various psy-
chometric assessments using diagnostic scales, including the 
IES-R, SCID-5-RV, and CAPS-5, and found that they had good 
reliability and validity.

In this study, the IES-R demonstrated excellent reliability 
as examined by its internal consistency. The Cronbach’s alpha 
coefficient for the IES-R in our study was 0.95. This level of in-
ternal consistency was higher than that reported in the origi-
nal IES-R study, where the Cronbach’s alpha coefficient was 
0.79.12,28 Moreover, when examining the individual subscales, 
we found that the intrusion scale had a coefficient of 0.92, 
and both the avoidance and hyperarousal scales had a coeffi-
cient of 0.87. These coefficients were all within the optimal 
range, considering an optimal alpha value between 0.70 and 
0.90.28 Additionally, the correlation between items and total 
scores was also quite high.

In the comparison of severity scores on the IES-R among 
the three groups, the PTSD group showed the highest aver-
age score, followed by the psychiatric control and normal 
groups (Table 1). The IES-R comprises items related to cog-
nition and mood in addition to symptoms such as intrusion, 
avoidance, and hyperarousal. Furthermore, PTSD symptoms 
may be partially correlated with depression and anxiety symp-
toms. Therefore, the total severity scores on the IES-R for the 
psychiatric control group were higher than those of the nor-
mal control group.
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Figure 1. Receiver operating characteristic curve of IES-R (solid 
line) and PCL-5 (dotted line), compared with the SCID-5-RV PTSD. 
Area under the curve was 0.898 for IES-R, while 0.896 for PCL-
5. IES-R, Impact of Event Scale-Revised; PCL-5, PTSD Checklist 
for DSM-5; SCID-5-RV, Structured Clinical Interview for DSM-5 re-
search version; PTSD, posttraumatic stress disorder.

Table 4. Diagnostic utility of different the IES-R cutoff score

IES-R cutoff Sensitivity (%) Specificity (%) Positive predictive value Negative predictive value
22 86.57 78.36 5.7 99.7
23 86.57 79.53 6.1 99.7
24 86.57 80.70 6.4 99.7
25 86.57 82.46 7.0 99.8
26 85.07 82.46 6.9 99.7
27 85.07 83.04 7.1 99.7
28 82.09 84.21 7.3 99.7

IES-R, Impact of Event Scale-Revised
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According to the results of the validity test, the IES-R showed 
the highest positive correlation with the PCL-5 (r=0.858, p< 
0.001). However, the IES-R was less strongly correlated with 
other less relevant measurement constructs such as depres-
sive and anxiety symptoms. In addition, the IES-R was not 
correlated with the STAI-S. These correlations demonstrate 
effective discriminant validity as a scale for assessing PTSD 
symptoms.

In the factor analysis of the IES-R, we identified five fac-
tors that collectively accounted for 72.67% of the explained 
variance. This 5-factor model differs from the diagnostic cri-
teria of DSM-5 for PTSD.2 Other researchers have proposed 
3- or 4-factor models.8,29-31 Some studies have reported a 
three-factor structure aligning with the original IES-R re-
search results, whereas the content of the fourth factor is re-
lated to ‘sleep disturbance and emotional numbing.’ In our 
study, we analyzed ‘sleep disturbance’ and emotional numbing 
and dissociation as distinct factors, deviating from previous 
research that often combined them into a single factor. It is 
important to acknowledge that the results of our study may 
have been influenced by the relatively small number of PTSD 
subjects. Therefore, future factor analyses with larger sample 
sizes are warranted.

The AUC calculated to assess the sensitivity and specificity 
of the IES-R was 0.90. In this study, the cutoff point for the 
differentiation of PTSD using the IES-R was 25. Remarkably, 
this outcome aligns with the cutoff point of 24/25 presented 
in a prior IES-R standardization study conducted in Korea, 
based on the DSM-IV diagnostic criteria.8 This consistency in-
dicates that the IES-R cutoff point derived from the DSM-IV 
criteria remains applicable for identifying PTSD according to 
the DSM-5 diagnostic criteria. It is also interesting to note 
that the AUC results of the IES-R were similar to those of the 
PCL-5, indicating that the diagnostic utility of the IES-R was 
not inferior to that of the DSM-5 questionnaire.

The present study has several limitations. First, the num-
ber of index traumatic events within the PTSD group was 
relatively small, making it difficult to identify differences in 
PTSD symptoms based on specific traumatic events. Espe-
cially for factor analysis, the PTSD group had an inadequate 
sample size, considering that the IES-R included 22 variables. 
Second, there was a higher proportion of males in the PTSD 
group than in the other groups. Research has indicated that 
females are more susceptible to PTSD and are more likely to 
develop the condition compared to males.32 Therefore, a fu-
ture study with a slightly higher proportion of females in the 
PTSD group would provide a more representative sample. 
Finally, it is important to note that the control group did not 
experience any traumatic events that met the DSM-5 diag-
nostic criteria for PTSD, which may limit the generalizability 

of our findings. 
In conclusion, the IES-R exhibits good psychometric prop-

erties and can be used as a reliable and valid tool for screen-
ing and assessing PTSD in accordance with the DSM-5 crite-
ria. In this study, we suggested a cutoff point of 25 on the IES-
R based on the DSM-5 diagnostic criteria. Further research 
using the IES-R is needed to compare individuals with PTSD 
with those in control group who experienced the same index 
traumatic event.
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