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Abstract

Objective—The Impact of Events Scale (IES) is one of the most widely used measures of event-

specific distress. The IES assesses the frequency with which respondents experience intrusive 

thoughts and avoidant behaviors over the past week. Our aim is to demonstrate the benefit of a 

severity-based measurement approach of the IES compared with a frequency-based measurement 

approach.

Methods—A mixed group of post-treatment cancer survivors (N= 325; M= 31.8 years old) 

completed measures assessing quality of life (Functional Assessment of Cancer Therapy–

General), psychological adjustment (Mental Health Inventory), and cancer-related distress (IES). 

The IES was keyed to the cancer experience and administered with standard (frequency) and 

modified (severity) response options.

Results—Classical reliability analyses and bifactor modeling were conducted on both versions of 

the IES. Reliability estimates suggest that the IES severity items were more highly intercorrelated 

than the IES frequency items. Both versions of the IES were highly correlated (r = 0.82), showing 

the presence of a dominant general factor. Bifactor modeling suggested that the severity items 

generally provided higher levels of discrimination than the frequency items. Validity correlations 

with the Functional Assessment of Cancer Therapy–General and Mental Health Inventory 

demonstrated that the IES severity performed as good as or better than the IES frequency.

Conclusions—Given the high correlations and similarity in content, the IES severity items 

largely assess the same construct as the IES frequency items. However, IES severity items 

generally showed improved psychometric properties and similar or higher correlations with 

quality of life and psychological adjustment. The IES severity approach appears to be a more 

informative method for assessing cancer-specific distress.
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Background

Understanding the impact of traumatic experiences on the thoughts and behaviors of patients 

requires optimal assessment of their subjective responses to their traumatic experience. The 

Impact of Events Scale (IES) [1], a measure developed to assess the impact of traumatic life 

events, is one of the most widely used measures of event-specific distress. The IES assesses 

the frequency with which respondents experience stress-related thoughts and behaviors 

instead of the severity or the distressing nature of those thoughts and behaviors. Relying on 

the frequency of stress-related phenomena may be a useful but suboptimal approach for 

understanding the distress related to a traumatic event because how often someone 

experiences stress-related phenomena may not be as clinically informative as how 

bothersome their symptoms are. Our purpose in writing this paper is to evaluate, for the first 

time, a severity-based measurement approach of the IES compared with the more commonly 

used frequency-based measurement approach.

The IES was designed to measure the presence of alternating cycles of intrusions such as 

unwanted thoughts and images of the traumatic event emerging into consciousness and 

avoidance expressed by efforts to avoid thinking about the traumatic event. The IES is 

composed of 15 items and has two subscales that assess the frequency of intrusive and 

avoidant cognitions associated with a specific stressor. Subjects respond using a four-point 

scale, ranging from ‘not at all’ to ‘often’, regarding how often they experienced specific 

symptoms during the past week. The IES was revised (IES-R) [2] to include a subscale 

assessing autonomic arousal in order to mirror the three symptom clusters of post-traumatic 

stress disorder: intrusions, avoidance, and hyperarousal [3]. In addition, the IES-R 

instructions were modified to query the severity of distress related to specific symptoms 

(‘How much were you distressed or bothered by these difficulties?’) instead of the frequency 

of specific symptoms, a potentially important distinction that could improve measurement of 

this construct.

The IES is used in a number of clinical populations, including with individuals who have 

experienced combat [4], natural disasters [5], bereavement [6], substance use [7], and cancer 

[8], among others. Interestingly, rates of cancer-related traumatic stress, as indicated by 

structured, clinical diagnostic interviews for posttraumatic stress disorder (PTSD), are 

relatively low (ranging from 0% to 22%) [9], and the updated DSM-5 criterion for a PTSD 

diagnosis makes it more difficult for a diagnosis of cancer-related PTSD to be rendered. 

Criterion A now includes text that says, ‘A life threatening illness or debilitating medical 

condition is not necessarily considered a traumatic event. Medical incidents that qualify as 

traumatic events involve sudden, catastrophic events’ (p. 274) [10]. Consequently, being 

diagnosed or treated for cancer without experiencing concurrent adverse events is not 

sufficient to merit a diagnosis of PTSD.

Accordingly, a perspective that recognizes a broader range of cancer-related stress reactions 

is likely more congruent with the experience of a patient with cancer and may be better 

captured, conceptually, by the perspective of the IES as a measure of cancer-specific distress 

[11–15]. This characterization of the measure occurs despite the fact the IES instructions ask 

participants to indicate the frequency of events instead of the severity or distressing nature 
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of these events. On the one hand, the frequency with which participants experience intrusive 

and avoidant processes about their cancer experience may be a meaningful proxy for their 

cancer-specific distress. On the other hand, the frequency of cognitive intrusions and 

avoidance may be a marker of cognitive processing [16]. In the latter scenario, recurrent 

cognitive intrusions may suggest an adaptive process that allows participants to integrate a 

stressful event into their lives and may not be indicators of distress per se.

More recently, some studies assessing cancer-specific distress have begun to use the IES-R 

[17–19]. However, no one has compared the frequency versus severity approaches to 

identify which strategy is a better gage of the distressing nature of the cancer experience. In 

this study, we will do the following: (1) examine the benefit of assessing frequency versus 

severity of cancer-related distress items using the IES and (2) validate the different IES 

versions against mental health and well-being measures. For the first aim, we will evaluate 

the strengths of each approach using a combination of classical test theory and item response 

theory (IRT). We hypothesize that the severity of the items will be a more informative 

approach to assessing cancer-related distress. For the second aim, we hypothesize that the 

severity items will show validity correlations that are as high as or higher than those 

obtained with the frequency items.

Methods

Subjects and procedures

As part of a larger study, participants were recruited from the US general population by an 

Internet survey company, Toluna (http://www.toluna-group.com). Data collection from 

online research panels is increasingly common and can be a valid, cost-effective, and 

efficient means of recruiting clinical samples as demonstrated by our recent experience with 

two, large-scale National Institutes of Health (NIH)-funded initiatives [20,21].

To be eligible for this study, participants had to have a prior diagnosis of cancer (excluding 

basal cell skin carcinoma), be between the ages of 18–39 years, within 0–60 months post-

treatment, and provide informed consent. Participants were excluded from this study if they 

had a recurrent diagnosis of cancer, had history of multiple primary cancers, or received 

palliative or hospice care. Potential participants were sent recruitment emails from Toluna 

and asked to log on to a secure study website. After screening for eligibility, participants 

were consented electronically and then administered the study questionnaires. Participants 

completed demographic and medical information items (history of acute and chronic health 

conditions) along with other study measures. Participants who completed the survey were 

eligible for prize or incentive-based compensation through Toluna. Study procedures were 

approved by the local institutional review board. Additional details about subject 

recruitment are described elsewhere [22].

Measures

Participants completed a variety of self-report questionnaires assessing the following: (a) 

demographic and clinical information; (b) quality of life; (c) psychological adjustment; and 

(d) cancer-specific distress.
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Demographic and clinical information—Demographic information obtained included 

age, race, marital status, education, and annual household income. Clinical information 

obtained included cancer type, stage of cancer at diagnosis, time since active treatment, 

performance status [23], and self-report of other medical comorbidities.

Quality of life—The Functional Assessment of Cancer Therapy—General (FACT-G) is a 

27-item measure of health-related quality of life in cancer [24]. The FACT-G yields four 

subscale scores: physical well-being (seven items), functional well-being (seven items), 

social/family well-being (seven items), and emotional well-being (six items). The physical 

well-being subscale assesses physical concerns, the functional well-being subscale measures 

an individual’s ability to engage in various tasks, the social/family well-being subscale 

questions assess social support and communication, and the emotional well-being subscale 

measures mood and emotional response to illness. Higher scores indicate better health-

related quality of life.

Psychological adjustment—Mental health was assessed using the 18-item short form of 

the Mental Health Inventory (MHI) [25]. This scale yields four subscale scores: depression 

(four items), anxiety (five items), behavioral control (four items), and positive affect (four 

items). Higher scores indicate better mental health and more positive psychological 

adjustment.

Cancer-specific distress—The IES [1] was used as our index of cancer-specific distress. 

As already mentioned, the IES is a 15-item self-report measure of intrusive and avoidant 

cognitions and is frequently used in evaluating stress reactions after traumatic experiences. 

The IES was keyed to the experience of having cancer: ‘Please read each item, and then 

indicate how frequently those comments were true for you during the past 7 days with 

respect to your experience with cancer…’ In addition to the standard items that assess 

frequency, a subsequent set of items was constructed assessing the severity of the intrusive 

and avoidant cognitions. In other words, we first assessed how frequent a particular 

cognition occurred and then assessed how distressed individuals were by the cognition. For 

example, participants were asked to indicate how frequently the statement ‘I thought about it 

when I didn’t mean to’ was true for them and then asked ‘How much did this distress or 

bother you?’ This format was used for all item pairs with the original IES item administered 

first and the modified IES item administered second. A four-point scale was used for both 

IES versions with response options of 0 (not at all), 1 (rarely), 3 (sometimes), and 5 (often). 

While such numerical assignments are not relevant when estimating polychoric correlations 

and parameters of latent trait models (discussed later), this scoring was applied to 

descriptive statistics, item correlations, and validity correlations.

Analyses

Analyses proceeded in three steps. First, we computed the reliability statistics of each of the 

frequency and severity scales separately. As part of this analysis, we computed an estimate 

of each item set’s unidimensionality, omega hierarchical (ωh) [26], using the psych package 

in R [27,28]. Second, we used a bifactor IRT model of both item sets to compare the relative 

contribution of each set (frequency versus severity) to capture the general factor variance. 
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Consistent with our first aim’s hypothesis, we anticipated that the discrimination parameters 

(or general factor loadings) would be higher for the severity items. To do this, we used IRTPRO 

2.1 [29] and selected the default Bock–Aitkin expectation–maximization algorithm to 

compute the maximum-likelihood estimates of the bifactor model parameters [30]. Third, as 

a test of our second aim’s hypothesis, we compared how well the sum scores of frequency 

and severity item sets correlated with criterion mental health variables.

Results

Descriptive characteristics of sample

Study participants (N=335) had a mean age of 31.8 years (SD= 5.4), were primarily female 

(68.4%), Caucasian (83.9%), and currently married/partnered (63.0%), had a college 

education (40.3%), were employed full time (57.3%), and reported an annual income of 

$50,000 to $99,999 (28.7%). In terms of cancer diagnosis, study participants reported a mix 

of cancer types including breast (23.9%), gynecologic (16.1%), melanoma (11.0%), lung 

(6.9%), colorectal (6.3%), thyroid (6.3%), testicular (6.0%), and hematologic malignancies 

(5.1%). The majority of participants had local stage disease (67.2%), were 20.9 (SD= 16.5) 

months post-treatment (i.e., conclusion of surgery, chemotherapy, or radiation), and reported 

normal activity, without symptoms (54.0%). Item means and standard deviations as well as 

total score means and standard deviations for both the frequency and severity versions of the 

IES are provided in Table 1.

Reliability analyses

Computing reliability analyses, we first estimated the polychoric correlations of the data. 

Because items may be endorsed according to thresholds in addition to content, analytic 

procedures that depend on interitem correlations may overestimate multidimensionality. 

Estimating polychoric correlations represents one way to counter this bias [31,32]. Table 1 

shows the reliability statistics based on the polychoric matrix (nonpolychorics are in 

parentheses).

As Table 2 shows, both IES frequency and severity scales show high values for Cronbach’s 

alpha. The estimates of general factor saturation (ωh) are likewise high; for both IES scales, 

the proportion of test variance attributable to a general factor was above 70%. Both 

estimates were greater than the lower-bound cut-off of 0.70 for the presence of smaller 

group factors suggested by Reise et al. [33].

However, the severity items were more highly intercorrelated compared with the frequency 

items. In particular, the average interitem correlation was considerably higher for the 

severity items (0.69) compared with the frequency items (0.49). In addition, using the 

polychoric estimate, the omega (h) was higher for the severity items than for the frequency 

items. These data suggest that the severity items showed higher values for some indicators 

of reliability. Although high reliability can suggest redundancy in some cases, in this study, 

the item stems are the same for both item sets, and only the directions for responding differ.

Because the IES severity items assess the same construct slightly differently, we would 

expect frequency and severity to be highly correlated. This was in fact the case, with a raw 
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score correlation of 0.82. Nevertheless, the frequency and severity items were not 

interchangeable psychometrically. For example, the IES severity items were more highly 

correlated with each other than with the frequency items. Thus, while the corrected mean 

item–total correlation for the severity items was 0.76 (range 0.66–0.80), the mean item 

correlation of the severity items with the frequency total score was lower, 0.65 (range 0.56–

0.69), underscoring the fact that they are assessing the construct in slightly different ways.

Bifactor modeling to distinguish between severity and frequency

To determine whether the severity items are an improvement over the frequency items, we 

modeled the items together and estimated the IRT parameters of a general factor, 

representing the variance common to all 30 items. In this bifactor model, we specified two 

group factors: one for the frequency items and one for the severity items. Although the 

shared variance between the two measures was large (r= 0.82), the bifactor model was the 

more robust model for these analyses. In a unidimensional model of all 30 items, we 

suspected that the repeated item wording of the severity items might form a large local 

dependence, which would inflate their discrimination parameters/loadings relative to the 

frequency items. In a bifactor model, however, the variance specific to each factor would not 

distort the large amount of (general factor) variance assumed to underlie most of the IES 

construct.

Our bifactor model parameters were estimated using a common IRT estimation technique, 

the Bock–Aitkin expectation–maximization algorithm [30]. Parameter estimates (or 

loadings) derived from such full-information techniques may be more accurate compared 

with limited-information factor analyses, because they use information from all of the 

response options available for each item [34]. Because of this, full-information techniques 

minimized the possibility that response bias or ‘difficulty’ factors might distort the factor 

structure in limited information models [32].

Because both frequency and severity items were in the model, we could directly compare 

how well each set of items captured the general factor variance. Figure 1 shows each item’s 

discrimination parameter for each frequency and severity item. The discrimination 

parameter is an index of an item’s association with the general trait. Typical scales show 

item values ranging from 0.5 to 2.5 [35], but carefully constructed item banks may show 

higher values [36]. As Figure 1 shows, the discrimination parameters of the severity items 

were as high or, in many cases, higher than the matched parameter of the frequency items. 

The discrimination parameters of the severity items were, on average, 0.86 higher than the 

frequency items (the differences ranged from 0.03 to 1.76). These results suggest that the 

severity items do a better job than the frequency items of capturing the psychological impact 

of traumatic events.

Correlation with criterion mental health variables

Next, we correlated both the IES frequency items and the IES severity items with criterion 

validity variables. These variables included mental health (MHI-depression, MHIanxiety, 

MHI-behavioral control, and MHI-positive affect subscale scores), as well as quality of life 

(FACT-G functional, physical, social, and emotional well-being subscale scores). We 
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hypothesized that both IES scales would be associated with the measures in the direction of 

poorer mental health and poorer health-related quality of life. In addition, we hypothesized 

IES severity would show stronger correlations with the criterion variables compared with 

the IES frequency.

Table 3 shows that, as expected, the IES frequency and severity scores were inversely 

related to better mental health and more positive health-related quality of life. In all cases, 

the correlation coefficients between the IES severity and the criterion variable were higher 

than the corresponding IES frequency correlation. Moreover, in all but one case, the 

differences were significantly higher (as indicated by dependent t-tests).

Discussion

This manuscript demonstrates, for the first time, the benefit of using a severity-based 

approach with the IES compared with a frequency-based approach to assessing the 

psychological impact of the cancer experience. Using a combination of classical test and 

item response theories, we provided evidence supporting the comparability of the IES 

severity items relative to the IES frequency items and suggesting that the IES severity items 

may even be psychometrically superior. By employing an approach that assesses the severity 

or distressing nature of intrusive or avoidant cognitions, the modified IES was a more 

reliable, informative, and valid measure than the standard IES that employs a frequency-

based approach to assessing the impact of stressful life events.

Our hypothesis that the severity items would be a more informative approach to assessing 

cancer-related distress was supported. In this sample, the severity items captured the general 

trait of distress more accurately than the frequency items, evidenced by the higher 

discrimination parameters. In other words, most of the severity items did a better job than 

the frequency items at discriminating between low and high levels of cancer-specific 

distress. Moreover, the severity items demonstrated greater reliability, suggesting better 

measurement precision and reduced error. The frequency rating scale provides an index of 

the number of times an event is experienced, but it indicates nothing about the valence or 

whether or not that particular event was distressing. The frequency with which individuals 

experience specific stress-related phenomena, in this case, intrusive and avoidant thoughts 

about cancer, is only one dimension of the impact of the cancer experience, and it is not 

necessarily the most important dimension of that experience [37]. Although it is likely, 

given the nature of the item content for the IES, that higher frequency events are also 

distressing, it is also possible that as individuals begin to adapt to the cancer experience and 

integrate it into their lives, the frequency with which they experience certain intrusive and 

avoidant cognitions may remain relatively high but the distressing nature of those events 

may begin to decline as patients experience longer periods of disease-free survivorship.

The weakening of the connection between high frequency and high distressing events can be 

seen in clinical approaches to certain types of psychological disorders. Indeed, empirically 

supported therapies for managing anxiety disorders rely on behavioral approaches such as 

systematic graduated exposures to help clients begin to reduce their anxious responses to 

repeated confrontations with the anxiety-provoking stimuli [38,39]. In this case, high 
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frequency events begin to lose their potency and have a progressively weaker impact on the 

client. Patients with cancer or other significantly stressful life experiences may also 

experience the same phenomenon over time, and this helps underscore why frequency 

assessments of cancer-specific (or trauma-specific) distress may not be the most meaningful 

approach to measuring these experiences for patients.

Our hypothesis that the severity items would show validity correlations that are as high as or 

higher than those obtained with the frequency items was also supported. IES severity items 

were more strongly correlated with poorer mental health and quality of life outcomes than 

frequency items. As already noted, this may be due to the fact that the frequency items may 

not necessarily indicate maladaptive processes. In fact, some models of cognitive processing 

[16] suggest that a high level of intrusions is indicative of fear network activation and may 

be necessary to foster network resolution through the integration of the cancer experience 

into one’s life. In other words, this perspective posits that high levels of intrusive thoughts 

may be a marker of an adaptive psychological process and not a maladaptive one. In 

contrast, for severity items, these are invariably negative or maladaptive in nature. Indeed, if 

a question asks about how ‘distressed or bothered’ someone was by intrusive or avoidant 

cognitions, it makes sense that these items would be more strongly correlated with higher 

levels of depression and anxiety and lower levels of behavioral control and emotional, 

physical, functional, and social well-being. The important finding here is not that the 

severity items were strongly associated with poorer mental health and quality of life 

outcomes, which is not particularly surprising, but that the severity items were more strongly 

associated with these outcomes than the standard IES frequency items. This underscores the 

importance of psychosocial screening for clinical stress reactions in cancer patients beyond 

traumatic stress, such as other anxiety or mood disorders as well as adjustment disorders 

[40].

This study has a few limitations. While the IES severity items showed higher reliability 

estimates than IES frequency items, it is possible that the severity question format 

introduced redundancy [41]. It is possible, for example, that when participants were asked 

about severity, they focused more on the ‘bother’ aspect relative to the specific item content, 

thereby glossing over the distinctions among the items. Following this logic, one might 

suggest that the stronger relationship between IES severity items and psychological 

adjustment measures reflects some loss of the distinctive IES construct validity. This would 

seem unlikely, however, given the high correlation we found between the IES measures 

(0.82). Nevertheless, further study with both item types with criterion validity variables 

should explore this alternative hypothesis.

Additionally, our sample was a predominantly White, highly educated sample recruited from 

an Internet panel company. This may raise concerns about the generalizability of our 

findings. However, recent research has supported the viability of web-based data collection 

by demonstrating that samples recruited from the Internet are comparable with data from 

probability-based general population samples [42]. Moreover, to effectively explore the 

psychological impact of the cancer experience, it is important to have a sufficiently 

distressed sample. Prior work from this dataset has demonstrated that these cancer survivors 

are reporting clinically significant levels of distress [11] and are, thus, an appropriate sample 

Salsman et al. Page 8

Psychooncology. Author manuscript; available in PMC 2016 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



for addressing these research questions. Our sample was composed of cancer survivors, and 

the generalizability of these findings to other patient populations who have experienced 

significant life threats is not known. It is reasonable to expect that our findings would 

generalize to other patient populations, but this is an assumption that warrants additional 

empirical studies with other patients who have experienced different types of stressful and 

traumatic events.

In sum, these results suggest that the IES severity items, perhaps because of the 

improvements in reliability, are better able to capture negative mental health aspects of the 

IES. The high correlation between the IES severity and IES frequency items (0.82) suggests 

that the IES severity items still mostly measure the same construct. Future studies of the 

impact of traumatic events would likely benefit from using the IES-R because of its 

severity-based response options instead of the IES. Alternatively, the IES and the IES-R 

measures could feasibly be ‘linked’ psychometrically [43,44] such that a table equating the 

summed score of each measure could be constructed. This would allow researchers to 

directly compare scores obtained with IES frequency to IES severity items and allow for the 

creation of an equivalent clinical cut-off score to help guide provision of services. In turn, 

this will enhance our understanding of the experiences of patients with cancer and other 

significant life stressors and identify the most vulnerable subgroups in need of psychosocial 

care.
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Appendix A

General factor loadings of the severity items versus frequency items of the Impact of Events 

Scale (IES) in a full-information bifactor model
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Note: Error bars represent standard errors of measurement.
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Figure 1. 
Discrimination parameters of the severity items versus frequency items of the Impact of 

Events Scale (IES) in a bifactor item response theory (IRT) model

Note: When the discrimination parameters are transformed to general factor loadings (Wirth 

& Edwards, 2007), the picture is much the same. The Severity items had, on average, a 

loading that was .12 higher (range, .01 to .42) than the Frequency items. Error bars represent 

standard errors of measurement. Appendix A shows the Figure for the general factor 

loadings
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Table 1

Item means and standard deviations for the Impact of Events Scale, frequency and severity versions

Frequency Severity

IES item Mean SD Mean SD

1. I thought about it when I didn’t mean to. 2.56 1.67 2.43 1.67

2. I avoided letting myself get upset when I thought about it or was reminded of it. 2.69 1.74 2.20 1.68

3. I tried to remove it from memory. 2.16 1.91 2.02 1.77

4. I had trouble falling asleep or staying asleep because of pictures or thoughts about it that came into my 
mind.

1.79 1.81 1.98 1.87

5. I had waves of strong feelings about it. 2.28 1.75 2.19 1.76

6. I had dreams about it. 1.36 1.63 1.49 1.74

7. I stayed away from reminders of it. 1.79 1.84 1.56 1.69

8. I felt as if it hadn’t happened or wasn’t real. 1.88 1.77 1.65 1.68

9. I tried not to talk about it. 2.11 1.95 1.75 1.74

10. Pictures about it popped into my mind. 1.90 1.68 1.77 1.75

11. Other things kept making me think about it. 2.05 1.65 1.78 1.66

12. I was aware I still had a lot of feelings about it but I didn’t deal with them. 1.90 1.79 1.95 1.85

13. I tried not to think about it. 2.41 1.88 1.86 1.62

14. Any reminder brought back feelings about it. 2.20 1.75 2.00 1.73

15. My feelings about it were kind of numb. 2.06 1.75 1.76 1.70

Total score 31.15 17.76 28.38 20.49

The obtained range of values for individual items for both the frequency and distress/bother response options was 0 to 5.

IES, Impact of Events Scale; SD, standard deviation.
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