
Article

Not peer-reviewed version

Cardiometabolic Morbidity

(Hypertension and Obesity) in PTSD:

Treatment Implications for the

Predictive Validity of Two Structures of

the Impact of Event Scale-Revised

Amira Mohammed Ali , Saeed A. Al-Dossary , Carlos Laranjeira , Maha Atout , Haitham Khatatbeh ,

Abeer Selim , Abdulmajeed A. Alkhamees 

*

 , Musheer A. Aljaberi , Annamária Pakai , Tariq Al-Dwaikat

Posted Date: 4 December 2023

doi: 10.20944/preprints202312.0147.v1

Keywords: Impact of Event Scale-Revised/IES-R; cutoff score/cutoff point; three factors/six

factors/dimensions; receiver operator curve (ROC); cardiometabolic* /hypertension; obesity/ high body

mass index; dental healthcare workers

Preprints.org is a free multidiscipline platform providing preprint service that

is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons

Attribution License which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

https://sciprofiles.com/profile/799225
https://sciprofiles.com/profile/1125811
https://sciprofiles.com/profile/2050875
https://sciprofiles.com/profile/1067917
https://sciprofiles.com/profile/1054311
https://sciprofiles.com/profile/1402097
https://sciprofiles.com/profile/2053219
https://sciprofiles.com/profile/2691614


 

Article 
Cardiometabolic Morbidity (Hypertension and 
Obesity) in PTSD: Treatment Implications for the 
Predictive Validity of Two Structures of the Impact of 
Event Scale-Revised 

Amira M. Ali 1, Saeed A. Al-Dossary 2, Carlos Laranjeira 3,4,5, Maha Atout 6, Haitham Khatatbeh 7, 

Abeer Selim 8,9,10, Abdulmajeed A. Alkhamees 11,*, Musheer A. Aljaberi 12,13, Annamaria Pakai 14 

and Tariq Al-Dwaikat 15  

1 Department of Psychiatric Nursing and Mental Health, Faculty of Nursing, Alexandria University, 
Smouha, Alexandria 21527, Egypt; amira.mohali@alexu.edu.eg. 

2 Department of Psychology, College of Education, University of Ha'il, Ha'il 1818, Saudi Arabia; 
s.aldossary@uoh.edu.sa.  

3 School of Health Sciences, Polytechnic University of Leiria, Campus 2, Morro do Lena, Alto do Vieiro, 
Apartado 4137, 2411-901 Leiria, Portugal; carlos.laranjeira@ipleiria.pt 

4 Centre for Innovative Care and Health Technology (ciTechCare), Rua de Santo André—66–68, Campus 5, 
Polytechnic University of Leiria, 2410-541 Leiria, Portugal 

5 Comprehensive Health Research Centre (CHRC), University of Évora, 7000-801 Évora, Portugal 
6 School of Nursing, Philadelphia University, Amman 19392, Jordan; m.atout@philadelphia.edu.jo. 
7 Jerash Private University, Jerash, Jordan, Haitham.Khatatbeh@jpu.edu.jo. 
8 Faculty of Nursing, Psychiatric and Mental Health Nursing Department, Mansoura University, Mansoura, 

Egypt; abeer_ai_selim_again@yahoo.com.  
9 College of Nursing, King Saud bin Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia 
10 King Abdullah International Medical Research Center, Riyadh, Saudi Arabia. 
11 Department of Medicine, Unayzah College of Medicine and Medical Sciences, Qassim University, 

Unayzah, Al Qassim 52571, Saudi Arabia; A.alkhamees@qu.edu.sa  
12 Department of Community Health, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, 

43400, Serdang, Malaysia; musheer.jaberi@gmail.com 
13 Faculty of Medicine and Health Sciences, Taiz University, Taiz, Yemen 
14 Institute of Nursing Sciences, Basic Health Sciences and Health Visiting, Faculty of Health Sciences, 

University of Pécs, Pécs, Hungary; annamaria.pakai@etk.pte.hu 
15 Community and Mental Health Nursing Department, Faculty of Nursing, Jordan University of Science and 

Technology; tnaldwaikat@just.edu.jo 
* Correspondence: Tel: +966-06-3800916, E-mail: A.alkhamees@qu.edu.sa 

Abstract. Posttraumatic stress disorder (PTSD) and/or specific PTSD symptoms may evoke 
disordered eating and unhealthy lifestyles, resulting in adverse cardiometabolic events (e.g., 
hypertension and obesity) in certain groups, which may implicate the treatment of this complex 
condition. The diagnostic criteria of PTSD have lately expanded beyond the three common 
symptoms (intrusion, avoidance, and hyperarousal). Simultaneously, four-, five-, and six-
dimensional structures of the Impact of Event Scale-Revised (IES-R), a popular PTSD measure, seem 
to be more robust than the original three-dimension structure. Within the context of COVID-19, this 
instrumental study used a convenience sample of 58 dental healthcare workers (HCWs) from Russia 
(mean age = 44.1±12.2 years, 82.8% females) to examine the criterion and predictive validity of two 
IES-R structures: the IES-R3 and the IES-R6 (with the added symptoms of numbing, sleep 
disturbance, and irritability). The subscales of the two IES-R structures expressed good internal 
consistency, strong correlations with the PTSD Symptom Scale (PSS), hypertension diagnosis, and 
high body mass index (BMI). In receiver-operating characteristic (ROC) curve analysis, all IES-R 
models perfectly predicted the PSS (all area under the curve (AUC) >0.9, p values <0.001). The IES-
R, both hyperarousal subscales, and the IES-R3 intrusion subscale significantly predicted high BMI. 
Both avoidance subscales and the IES-R3 intrusion subscale, not the IES-R, significantly predicted 
hypertension. In conclusion, both IES-R structures can reliably measure PTSD symptoms. The IES-
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R, hyperarousal, and intrusion may be credible criterion variables for predicting high BMI within 
PTSD while the intrusion and avoidance subscales may reflect the cardiovascular consequences 
associated with PTSD more reliably than the IES-R itself. The IES-R subscales may predict 
cardiometabolic adversities in PTSD, signifying a need for proper assessment of lifestyle and the 
application of dietary and exercise interventions in order to lower physical morbidity in PTSD. 
Replicating the study in larger samples, which comprise different physical and mental conditions 
from heterogenous cultural contexts is pivotal to validate the results (e.g., in specific groups such as 
those with confirmed traumatic exposure and comorbid mood dysfunction). 

Keywords: Impact of Event Scale-Revised/IES-R; cutoff score/cutoff point; three factors/six 
factors/dimensions; receiver operator curve (ROC); cardiometabolic* /hypertension; obesity/ high 
body mass index; dental healthcare workers 

 

1. Introduction 
Posttraumatic stress disorder (PTSD) may develop in individuals witnessing direct or 

threatened exposure to traumatic events such as terrorist attacks, war/combat, rape, etc. [1,2]. PTSD 
main symptoms include intrusion or rumination, avoidance, and hyperarousal. These symptoms 
frequently recover in the first month following trauma exposure. However, emotion regulation 
strategies that involve suppressing rather than modifying trauma-related emotional responses may 
account for the persistence of PTSD symptoms in certain groups due to persistent activation of the 
hypothalamic-pituitary-adrenal (HPA) axis [3-5]. Stress-susceptibility in PTSD is noted by increased 
activity of the anterior pituitary glucocorticoid receptor [6]. Parenthetically, cumulative research 
shows that PTSD is a systemic stress-related mental disorder, which evokes physiological, behavioral, 
and psychological responses that are conducive to the development of cardiovascular disorders 
(CVD) [7,8].  

Altered arousal and reactivity—a core component of the current DSM-5-TR diagnostic criteria 
of PTSD— is an acute sympathetic arousal in the trauma response, which has been described during 
the Civil War as “soldiers’ heart” [9]. A possible causative effect of PTSD on CVD has been reported 
in a longitudinal study following 320 normotensive individuals. Developing hypertension 
significantly correlated with six variables (age, educational level, body mass index (BMI), smoking, 
diabetes, and PTSD diagnosis). However, in regression analysis, only PTSD diagnosis was 
significantly associated with incident hypertension (multivariate HR = 1.94; 95% CI 1.11-3.40) [10]. In 
a case-control study recruiting hypertensive and normotensive individuals from a city enduring war 
for 25 years—Bukavu in the Democratic Republic of Congo—hypertension was associated with 
greater exposure to man-made traumas, PTSD, major depressive disorder (MDD), and alcohol use 
disorder (61 vs. 13%, 36 vs. 7%, 37 vs. 13%, and 23 vs. 4%, respectively, all p values <0.001) [11]. 
Similarly, PTSD diagnosis and symptom severity in veterans were linked to a 29% increase in 
hypertension risk independent of MDD or depressive symptom severity, relative to veterans without 
lifetime diagnoses of either disease. However, MDD comorbidity in PTSD is associated with 
considerably increased risk to hypertension (66%) [12]. In support of clinical results, a study involving 
biobank data (N = 36,412) and genome-wide association study (GWAS) summary statistics from 
publicly available large-scale samples of PTSD and CVD reported significant genetic correlations 
between PTSD and CVD, which were stronger when summary statistics from CVD and MDD were 
incorporated. Mendelian randomization analysis revealed a causal link from PTSD to hypertension 
but not the opposite. The shared PTSD-CVD risk incorporates genetic variants, which are involved 
in postsynaptic structure, synapse organization, and interleukin-7-mediated signaling pathways [13]. 
Moreover, PTSD has been associated with several independent loci and single nucleotide 
polymorphisms in the PARK2 gene. Genetic variants associated with PTSD polygenic risk scores are 
suggestively associated with PTSD incidence and severity as well as the incidence of metabolic 
syndrome (obesity, dyslipidemia, and insulin resistance) [14]. A robust positive genetic correlation 
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between PTSD and metabolic syndrome, especially its obesity-related component, is also reported 
[15].  

PTSD patients display increased likelihood for behavioral risk factors for CVD compared with 
PTSD free individuals. A meta-analysis of 29 studies records 5%, 9%, 31%, and 22% increased risk for 
the intake of unhealthy diet, physical inactivity, obesity, and smoking among PTSD patients [16]. 
Such risk factors evoke environmentally activated disease-promoting pathways, which affect all vital 
systems e.g., gastrointestinal system, central nervous system, and cardiovascular system [7,17-
19]. Proinflammatory cytokines such as interleukin-1 beta, interleukin-1 receptor, and toll-like 
receptor are highly expressed in veterans with PTSD as well as integrin-linked kinase. The latter is 
highly produced in the brain as a compensatory attempt to combat dysregulated hippocampal 
neurogenesis and memory deficits [20]. The expression of cytokines is commonly high in MDD, 
which frequently co-occurs with PTSD due to shared biological pathways. Two out of four gene 
modules associated with PTSD are also associated with MDD: the UBA7, HLA-F, HSPA1B, and RERE 
genes demonstrate a high probability of a shared causal quantitative trait loci variant with PTSD and 
MDD GWAS variants [20]. Therefore, comorbid people with PTSD-MDD express increased symptom 
severity in addition to greater occurrence of hypertension and high BMI [11,12].  

Obesity is an inflammatory  condition, which is associated with a surge of inflammatory 
mediators [21,22], which may justify its high occurrence in PTSD. A meta-analysis of 54 studies, 30 of 
which include 191,948 PTSD patients and 418,690 trauma-exposed or healthy individuals documents 
a pooled standard mean difference in obesity of 0.41 (95% CI: 0.28-0.54; z = 6.26; p < .001) [23]. Another 
meta-analysis of 30 studies comprising 589,781 participants reported odds ratio for obesity of 1.55 
(95% CI: 1.32-1.82) [24]. Longitudinal studies tentatively note that PTSD may increase BMI, especially 
in women [23]. This is possibly because of the effect of stress hormones as well as limbic system and 
prefrontal cortex dysregulations in PTSD, which trigger craving for carbohydrates and ultra-
processed food [25,26]. The development of obesity and other aspects of metabolic syndrome in 
people exposed to severe, life-threatening or traumatic stress is mediated by the physiological 
response to stress and related behavioral adaptations (under the conditions of high caloric/fat intake). 
They act through the neuropeptide Y (NPY) and glucocorticoid systems through a mechanism, which 
involves exaggerated inflammatory response [27]. On the other hand, fatty tissue contributes to the 
release of cytokines and free radicals, resulting in extensive diffuse cellular damage and greater 
physical and mental pathogenicity [22,28]. Veterans with PTSD and comorbid obesity display 
increased likelihood for mental and physical health problems such as MDD, suicidality, nicotine 
dependence, diabetes, hypertension, insomnia, and migraine relative to veterans with solo PTSD or 
obesity [29]. PTSD is also a significant predictor of poor attention and processing speed in older adult 
male veterans with cognitive deficits [30]. This is probably because of its cardiovascular and 
metabolic consequences. Indeed, obesity and hypertension are reported as key factors in premature 
mortality as well as devastating and irreversible mental conditions such as dementia [17]. Therefore, 
it is pivotal to carefully identify PTSD and associated cardiovascular and metabolic effects in people 
exposed to traumatic events. 

Being in close contact with infected COVID-19 patients, frontline healthcare workers (HCWs) 
have been reported to exhibit a higher prevalence of PTSD than infected patients themselves [31]. 
This is possibly due to their perceived susceptibility to contracting infection along with vicarious 
trauma, which may stem from witnessing patients die unexpectedly or endure severe suffering [32]. 
Those who are females, less experienced, or working in closed units with difficult to manage 
conditions express the highest levels of trauma and burnout, especially when they lack social support 
[33,34]. The risk for COVID-19 and related fear of infection are high in dentistry because of its special 
nature—operating in the mouth entails a risk of exposure to droplets from asymptomatic patients 
[35]. HCWs hospitalized because of contracting COVID-19 infection are those with advanced age and 
comorbidities (e.g., diabetes, obesity, hypertension) [36]. Therefore, HCWs with such comorbidities 
may have higher perceived susceptibility to COVID-19 and consequently be more prone to PTSD, 
rendering them worthy of an evaluation for PTSD symptomatology. 
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The Impact of Event Scale-Revised (IES-R) is a famous measure of PTSD, which corresponds to 
PTSD main criteria (intrusion, avoidance, and arousal) that were plotted in the earlier versions of the 
Diagnostic and Statistical Manual of Mental Disorders (DSM). In different studies, the IES-R 
demonstrated various structures ranging from a single dimension to six dimensions (reviewed in 
[37]). PTSD criteria have been further expanded in the most recent version of the DSM according to 
the latest research findings [1,2], which may support the credibility of multi-dimensional structures 
of the IES-R. The six-dimension structure of the IES-R has been reported recently in two Arab samples 
of healthy adults and psychiatric patients, and it expressed superior construct validity relevant to 
previously reported structures. Its subscales demonstrated good internal consistency, discriminant 
validity, convergent validity, and criterion validity, which denotes their usefulness for revealing 
people with higher levels of distress [37,38]. The concurrent validity of this structure has not been 
tested yet, with a possibility that its psychometric qualities may considerably vary in a different 
cultural context. This study expands existing knowledge on the characteristics of the six-dimensional 
structure of the IES-R in a sample of Russian dental HCWs during the COVID-19 pandemic. As per 
the existing literature, we hypothesized that the six-dimension structure of the IES-R would strongly 
correlate with another measure of PTSD same as the three-dimension structure. Both structures 
would efficiently predict hypertension and high BMI in the sample. 

2. Methods 

2.1. Design and participants 

This instrumental study employed a cross-sectional design recruiting a convenience sample of 
dental HCWs (N = 58) from two emergency hospitals in Ekaterinburg in the Russian Federation 
during the period between the 1st and 20th of September 2020. The study included dental frontline 
HCWs who consented to participate in the study and who were working before January 2020 and 
continued to work after that. They were excluded if they refused to take part or were on a sick leave 
or maternity/parental leave [39,40]. 

Females were a majority (n = 49, 82.8%) with an average age of 44.1±12.2, range = 22-71 years. 
They had a median work experience (Q1-Q3) of 16.0 (5.0-30.0) years. HCWs in this sample are 
categorized according to their position into three classes: 1) dental auxiliaries such as dental 
laboratory technicians, front desk receptionists, and nurse aides (n = 31, 53.5%); 2) dentists with an 
MD degree (n = 17, 29.3%); and 3) dental assistants, HCWs without an MD degree (n = 10, 17.2%). 
Data describing the frequency of hypertension, smoking, and BMI are reported in the Results section, 
(Table 2). We conducted the analysis using data from a public dataset shared under the terms of 
Creative Common License CC By 4.0 [39]. Ethical approval for the procedure of data collection has 
been previously granted during meeting # 6 of the Ethics Commission of the Academic Council of 
the Chelyabinsk State University (Russia) [40], exempting us from attaining an ethical agreement for 
the current analysis. 

2.2. Measures 

Posttraumatic Stress Disorder Symptom Scale-Self-Report (PSS-SR) is a valid tool for evaluating 
PTSD diagnosis and its severity. It comprises 17 items in three subscales, which identify three key 
PTSD symptoms: reexperiencing (items 1 to 5), avoidance (items 6 to 12), and hyperarousal (items 13 
to 17). The respondents rate the items of the PSS-SR on 4-point equal response intervals ranging from 
0 (not at all) to 3 (almost always).  An optimal cutoff score of 23 of the PSS-SR has been reported for 
identifying the possibility of a PTSD diagnosis [41]. The reliability of the PSS-SR and its three 
subscales in the current sample is excellent or good (alpha = 0.92, 0.88, 0.86, and 0.76, respectively). 

The Impact of Event Scale-Revised (IES-R) is a 22-item measure of subjective distress level 
associated with specific traumatic exposure, herein direct exposure to possible COVID-19 infection. 
It consists of three subscales, herein referred to as IES-R3, which measure intrusion (e.g., intrusive 
thoughts/feelings/imagery and nightmares: items 1, 2, 3, 6, 9, 14, 16, and 20), avoidance (e.g., 
avoidance of feelings/situations/ideas: items 5, 7, 8, 11, 12, 13, 17, and 22), and hyperarousal (e.g., 
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anger/irritability and hypervigilance/heightened startle: items 4, 10, 15, 18, 19, and 21) [40]. The six 
dimension structure of the IES-R, herein referred to as IES-R6, are avoidance (items 5, 8, 11, 17, 22), 
intrusion (items 1, 3, 6, 9, 20), numbing (e.g., numbing of responsiveness: items 7, 12, 13, 14), 
hyperarousal (e.g., physical reactions and being on guard: items 16, 18, 19, 21), sleep 
problems/disturbance (e.g., trouble falling staying asleep, items 2, 15), and irritability/dysphoria (e.g., 
anger and irritability: items 4, 10) [38]. The respondents rate the items of the IES-R on 5-point equal 
response intervals ranging from 0 (not at all) to 4 (extremely) [40]. The reliability of the IES-R and its 
three and six subscales in the current sample is reported in the next section. 

2.3. Statistical analysis 

Categorical variables were reported as frequency and percentage. Quantitative variables with 
normal and non-normal distribution were reported as mean ± standard deviation and median 
(interquartile range: Q1-Q3), respectively. A preliminary investigation of the structure of the IES-R  
was conducted by exploratory factor analysis (maximum likelihood, direct Oblimin rotation, Kaiser-
Meyer-Olkin (KMO) measure of sampling adequacy, and Bartlett’s test of sphericity). The reliability 
of the IES-R and its subscales were described using coefficient alpha. Item total correlations and 
subscale correlations with the IES-R were used to describe convergent validity. Concurrent validity 
was reported by correlating the IES-R and its subscales with the PSS-SR and its subscales. Criterion 
validity was tested by correlating the IES-R and its subscales with hypertension diagnosis and BMI.  

We also ran receiver-operating characteristic (ROC) curve analysis using the two IES-R 
structures to predict the PSS-SR, hypertension diagnosis, and high BMI. For this test, the IES-R and 
its subscales were used as continuous variables. In the meantime, the participants were categorized 
according to reported cutoff of the PSS-SR  into two categories (23 or below: no PTSD and above 23: 
possible PTSD) [41] as well as BMI (below 25: normal weight and 25 or above: overweight/obesity). 
This test was intended to examine the cutoff scores of the IES-R and its three/six subscales, which 
might distinguish those with PTSD, hypertension, and high BMI. The diagnostic accuracy of the ROC 
model corresponds to the values of the Area Under Curve (AUC), the sensitivity and specificity for 
all possible cut points, and the Youden index—the sum of sensitivity and specificity of the optimal 
point minus one [5]. The analyses were performed in SPSS version 28, with significance considered 
at a level below 0.05 in two-tailed tests. 

3. Results 

EFA analysis revealed that the structure of the IES-R covers five factors with eigenvalues greater 
than one, which explained 76.0% of the variance (Supplementary materials). Despite the small size of 
the present sample, the values of the KMO (0.79) and Bartlett’s test (χ2(231) = 1154.61, p < .001), and 
Bartlett’s test were high sample suggesting sample suitability for EFA. The reliability of the IES-R 
was excellent (alpha = 0.95) with total item correlations ranging from 0.48 to 0.83 and alpha if item 
deleted ranging from 0.946 to 0.951. The reliability of the subscales of the IES-R3 and the IES-R6 was 
very good for the former and ranged from acceptable to very good for the six dimensions (Table 1).  
The values of item total correlations were evidently high, especially for the six subscales, which 
suggests adequate convergent validity. 

Table 1. Internal consistency of the Impact of Event Scale-Revised (IES-R) and its three and six 
subscales. 

 Alpha Alpha if item deleted Item total correlations 

IES-R  0.95 0.946 to 0.951 0.48 to 0.83 
T-Avoidance 0.84 0.81 to 0.84 0.46 to 0.64 
T-Intrusion 0.88 0.85 to 0.88 0.46 to 0.85 
T-Hyperarousal 0.86 0.82 to 0.88 0.39 to 0.81 
S-Avoidance 0.75 0.67 to 0.72 0.46 to 0.59 
S-Intrusion 0.81 0.72 to 0.80 0.47 to 0.77 
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S-Numbing 0.83 0.72 to 0.87 0.48 to 0.80 
S-Hyperarousal 0.88 0.67 to 0.72 0.81 to 0.87 
S-Sleep 0.84 - 0.72  
S-Irritability 0.69 - 0.52 
T-: three-dimension structure of the of the IES-R, S-: six-dimension structure of the of the IES-R. 

As shown in Table 2, the three and six subscales of the IES-R strongly correlated with the parent 
scale as well as with each other, denoting good convergent validity. They also strongly correlated 
with the PSS-SR, and its three subscales, suggesting good concurrent validity as hypothesized. Only 
the correlation between the irritability dimension and the reexperiencing subscale of the PSS-SR was 
not significant. 

As for tests of criterion validity, neither the PSS-SR nor its subscales correlated with BMI or 
having a diagnosis of hypertension. The correlations of the IES-R with BMI and hypertension were 
also non-significant unlike expectations (Table 2). However, having a diagnosis of hypertension 
significantly correlated with the avoidance and intrusion dimensions the IES-R3 as well as the 
avoidance, numbing, and hyperarousal dimensions of the IES-R6. BMI expressed significant positive 
correlations with the intrusion and hyperarousal dimensions of the IES-R3 and the IES-R6. Notably, 
only the irritability subscale of the IES-R correlated with current smoking while the PSS-SR and its 
avoidance subscale correlated with this variable. 

According to the reported cutoff of the PSS-SR, only two participants can be considered probable 
cases of PTSD. ROC analysis using the IES-R (at a cutoff of ≥ 39.5) and its three and six subscales to 
predict the PSS-SR revealed excellent predictivity of the IES-R and its three and six dimensions (all 
AUC values and AUC 95% CI were above 0.9, see Table 3 for cutoff, Supplementary Figures 1 and 3). 
Supplementary Figures 2 and 4 show an excellent fit of both models. All the models were significant 
at the level of 0.001. 

In ROC analysis, the IES-R significantly (p = 0.023) predicted high BMI. The same was true for 
the IES-R3 intrusion dimension (p = 0.030, Table 3). Both hyperarousal subscales expressed good 
predictivity for overweight/obesity, with slight variations in specificity and sensitivity between 
subscales from the three- and six-dimension IES-R structures. The IES-R did not predict hypertension 
(p = 0.083). However, models involving the avoidance and intrusion subscales of the of the IES-R3 
were significant (p = 0.033 and 0.027). Only the model involving the avoidance subscale of the IES-R6 
was significant (p = 0.035) while that of hyperarousal was marginally significant (p = 0.052). As shown 
in Table 3, the values of AUC and Youden index indicate fair predictivity of significant ROC models 
for BMI and hypertension. Figure 1 denotes marginally acceptable quality of significant models.
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Table 2. Convergent validity, concurrent validity, criterion validity, and descriptive statistics of the three and six subscales of the Impact of Event Scale-Revised (IES-R). 

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1. IES-R --                 

2. T-Avoidance .916** --                

3. T-Intrusion  .903** .792** --               

4. T-Hyperarousal .893** .721** .768** --              

5. S-Avoidance .870** .977** .727** .668** --             

6. S-Intrusion .861** .786** .960** .706** .733** --            

7. S-Numbing .788** .783** .788** .710** .680** .723** --           

8. S-Hyperarousal .878** .804** .793** .892** .764** .753** .761** --          

9. S-Sleep .797** .604** .704** .870** .560** .591** .631** .693** --         

10. S-Irritability 

11. PSS-SR 

12. PSS_Avoidance  

13. PSS_Arousal 

14.PSS_Reexperiencing 

15. BMI 

16. Hypertension 

17. Smoking 

.621** 

.642** 

.545** 

.630** 

.494** 

0.250 

0.245 

0.034 

.528** 

.516** 

.463** 

.469** 

.437** 

0.185 

.295* 

-0.074 

.595** 

.692** 

.586** 

.646** 

.576** 

.303* 

.294* 

0.038 

.684** 

.573** 

.414** 

.644** 

.393** 

.276* 

0.193 0.040 

.485** 

.486** 

.453** 

.432** 

.404** 

0.146 

.286* 

-0.049 

.558** 

.619** 

.576** 

.570** 

.501** 

.299* 

0.257 

0.019 

.526** 

.542** 

.402** 

.510** 

.514** 

0.240 

.293* 

-0.201 

.627** 

.579** 

.419** 

.568** 

.479** 

.390** 

.287* 

0.037 

.449** 

.589** 

.416** 

.658** 

.411** 

0.106 

0.123 

-0.056 

-- 

.416** 

.375** 

.471** 

0.190 

0.205 

0.253 

.279* 

 

-- 

.879** 

.904** 

.773** 

0.009 

0.177 

.279* 

 

 

-- 

.719** 

.587** 

-0.008 

0.166 

.328* 

 

 

 

-- 

.564** 

-0.041 

0.076 

0.242 

 

 

 

 

-- 

0.200 
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Table 3. Cutoff scores of the Impact of Event Scale-Revised (IES-R) and its subscales, along with 
goodness-of-fit indices associated with receiver-operating characteristic (ROC) curve analysis in 
dental healthcare workers. 

 Sample AUC SE AUC 95% CI Cutoff  Sensitivity Specificity Youden index 

IES-R 
PSS-SR 1.00 0.00 0.98 to 1.01 39.5 1.00 1.00 1.00 
Obesity 0.67 0.08 0.52 to 0.82 5.5 0.64 0.72 0.36 
Hypertension0.66 0.10 0.48 to 0.85 17.5 0.50 0.91 0.41 

IES-R3-
Avoidance 

PSS-SR 1.00 0.00 1.00 to 1.00 12.5 1.00 1.00 1.00 
Obesity 0.59 0.08 0.44 to 0.74 3.5 0.42 0.76 0.18 
Hypertension0.69 0.09 0.52 to 0.87 3.5 0.57 0.73 0.30 

IES-R3-Intrusion 
PSS-SR 1.00 0.00 1.00 to 1.00 14.5 1.00 1.00 1.00 
Obesity 0.66 0.07 0.52 to 0.81 2.5 0.52 0.80 0.32 
Hypertension0.69 0.09 0.52 to 0.86 6.5 0.50 0.91 0.41 

IES-R3-
Hyperarousal 

PSS-SR 0.99 0.01 0.97 to 1.01 10.5 1.00 0.98 0.98 
Obesity 0.71 0.07 0.56 to 0.84 0.5 0.79 0.64 0.43 
Hypertension0.63 0.10 0.44 to 0.81 6.5 0.43 0.87 0.32 

IES-R6-
Avoidance 

PSS-SR 1.00 0.008 0.98 to 1.01 7.5 1.00 0.98 0.98 
Obesity 0.55 0.08 0.40 to 0.71 1.5 0.55 0.64 0.19 
Hypertension0.68 0.09 0.51 to 0.85 3.5 0.64 0.80 0.44 

IES-R6-Intrusion 
PSS-SR 1.00 0.00 1.00 to 1.00 8.5 1.00 1.00 1.00 
Obesity 0.64 0.08 0.49 to 0.79 1.5 0.55 0.76 0.31 
Hypertension0.66 0.09 0.49 to 0.84 2.5 0.57 0.77 0.34 

IES-R6-Numbing 
PSS-SR 1.00 0.00 1.00 to 1.00 6.5 1.00 1.00 1.00 
Obesity 0.62 0.08 0.47 to 0.76 0.5 0.46 0.80 0.26 
Hypertension0.66 0.09 0.49 to 0.84 1.5 0.50 0.81 0.31 

IES-R6-
Hyperarousal 

PSS-SR 0.99 0.02 0.96 to 1.01 7.0 1.00 0.98 0.98 
Obesity 0.71 0.07 0.57 to 0.85 0.5 0.67 0.80 0.47 
Hypertension0.68 0.09 0.50 to 0.86 3.5 0.29 0.93 0.22 

IES-R6-Sleep 
PSS-SR 0.98 0.02 0.93 to 1.01 5.5 1.00 0.95 0.95 
Obesity 0.62 0.08 0.47 to 0.77 0.5 0.70 0.60 0.30 
Hypertension0.58 0.09 0.41 to 0.75 0.5 0.71 0.48 0.19 

IES-R6-
Irritability 

PSS-SR 0.99 0.02 0.95 to 1.02 2.5 1.00 0.95 0.95 
Obesity 0.60 0.08 0.45 to 0.75 0.5 0.39 0.84 0.23 
Hypertension0.64 0.09 0.46 to 0.81 0.5 0.50 0.77 0.27 

T-: three-dimension structure of the of the IES-R, S-: six-dimension structure of the of the IES-R, PSS-SR: 
Posttraumatic Stress Disorder Symptom Scale-self reported. 

(a) 

 

 
 

(b) 
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(c) 

 

 
 

(d) 

(e)  

 

 
 

(f)  

(g) 

 

 
(h)  

Figure 1. Receiver operating characteristic (ROC) curve and quality of models using the scores of the 
three- and six-dimensions of the Impact of Event Scale-Revised (IES-R) and its subscales to classify 
dental healthcare workers according to their BMI (a-d) and history of hypertension (e-h). 

4. Discussion 

Although they have been described more than three decades ago, DSM criteria of PTSD are still 
being refined based on evolving research findings. Consistent with studies reporting more than three 
factors of the IES-R in war and fire survivors [42,43], the six-dimension structure of the IES-R has 
been recently introduced in two Arab samples [37]. It significantly predicted psychological distress 
in psychiatric patients and healthy adults. The predictivity of the factors of this structure differed 
considerably, with the highest predictivity reported for hyperarousal and irritability [38]. Until this 
moment, this structure has not been tested in other groups or cultures. This study suggests the 
plausibility of this structure in a sample of Russian HCWs in relevance to the COVID-19 pandemic. 
EFA, which does not impose any constraints, revealed a five-factor structure of the IES-R. However, 
we refrained from further investigations of the structure of the scale because of the small sample 
relative to the number of items of the IES-R, which is also non-normally distributed. Nevertheless, 
further investigations were conducted, and they support the concurrent validity and predictive 
validity of three- and six-dimension structures of the IES-R  

Both structures expressed adequate internal consistency (Table 1), and convergent validity as 
noted by high values of item total correlations as well as strong correlations of the subscales with the 
parent scale and the corresponding subscales. They demonstrated excellent concurrent validity 
through strong positive correlations with the PSS-SR and its subscales (all p values < 0.01)—the only 
non-significant correlation was that of the irritability subscale of the IES-R6 and the reexperiencing 
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subscale of the PSS-SR. In ROC analysis, the IES-R and its two structures significantly predicted PTSD 
symptoms measured by the PSS-SR, with all AUC values above 0.9. These correlational and 
predictive patterns support the concurrent validity of the IES-R. 

The correlations of the two IES-R structures with BMI and hypertension indicate that these 
measures may be considered criterion variables in stressed groups struck by obesity and CVD. In 
ROC analysis, the IES-R and some of its subscales significantly predicted BMI while only some of its 
subscales predicted hypertension, suggesting that they are fairly reliable criterion variables. In the 
meantime, the ROC models using the PSS-SR and its three subscales to predict BMI and hypertension 
were all non-significant and expressed poor fit, with AUC values ranging from 0.53 to 0.66 
(Supplementary Tables 2 and 3, Supplementary Figures 5, 6, 7, and 8). These results suggest 
usefulness of both IES-R structures relative to the PSS-SR as criterion variables in research and clinical 
practice investigating PTSD in individuals with metabolic and cardiovascular alterations.  

Herein, we attempted to offer a mechanism through which certain IES-R components may relate 
to metabolic and cardiovascular co-morbidities in PTSD. In our study, hypertension significantly 
correlated with avoidance and intrusion (IES-R3) as well as with avoidance, numbing and 
hyperarousal (IES-R6). However, in ROC analysis, avoidance and intrusion predicted hypertension 
while hyperarousal was a marginal predictor. This result can be interpreted within the light of 
available literature. Consistent with our results, in an examination of the effect of different PTSD 
clusters in 1111 military personnel from the UK, avoidance significantly correlated with systolic 
blood pressure, intrusion correlated with visceral adiposity, and emotional numbing correlated with 
greater estimated glucose disposal rate while hyperarousal correlated with greater levels of 
triglycerides. In that study, PTSD clusters did not correlate with the inflammatory marker c-reactive 
protein, indicating robustness of the cardiometabolic aspect of PTSD [44]. Likewise, PTSD 
symptomatology and exposure to traumas in hypertensive patients who survive war conditions are 
associated with more use of expressive suppression and less cognitive reappraisal (p = 0.02), as 
emotional regulation strategies, than normotensive counterparts [11]. Expressive suppression in 
individuals exposed to trauma is associated with higher stress-related reactions than cognitive 
reappraisal [3]. Consistent with our results, expressive suppression significantly correlated with key 
psychopathologies involving stress-related reactions (PTSD, anxiety, and depression) among 
trauma-exposed community-dwelling individuals. Rumination partially mediated this association 
[3]. Examination of neural activity through functional magnetic resonance imaging among combat-
related PTSD patients and combat-exposed controls who were asked to reappraise or suppress their 
emotional response prior to viewing combat-related images revealed reduced medial prefrontal 
neural activity during reappraisal and increased prefrontal neural activity during image viewing, 
with increased arousal ratings in all conditions [4]. PTSD re-experiencing is associated with low 
cerebrospinal fluid levels of the neuroactive steroids, allopregnanolone and its equipotent 
enantiomer, pregnanolone (collectively termed ALLO)—3-α-reduced biosynthetic derivatives of 
progesterone. Such alterations are conducive to fear conditioning in PTSD as well as HPA axis and 
sympathetic system reactivity and the release of cortisol and NPY into visceral fat tissues during 
severe stress [27]. Therefore, intrusive traumatic thoughts which are not assimilated through the 
defective use of avoidance/expressive suppression may subsequently give rise to arousal—an 
indicator of HPA axis dysregulation, which increases the risk for CVD. 

In our participants, intrusion and hyperarousal correlated with and predicted high BMI, which 
is consistent with previous studies [23,24,44]. Obesity in PTSD is associated with disordered eating 
behaviors (e.g., binge eating) [7]. Experiential avoidance may play a role in this relation [45], which 
may operate through rumination—similar to that expressed in the stress reaction in PTSD-related 
CVD risk. In this respect, overweight and obese people exhibit impaired ability to inhibit intrusive 
thoughts of food and automatic or dominant eating behaviors [46,47], particularly because of their 
higher levels of poor impulse control (urgency, lack of perseverance, and sensitivity to reward) [46]. 
Indeed, obesity is also associated with food addiction, which takes the form of obsession with and 
uncontrolled intake of unhealthy diet (e.g., sugar-rich and ultra processed foods) despite the negative 
effects of these foods on physical health. The role of intrusive thoughts is pivotal as obesity increases 
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people’s tendency to a range of addictive behaviors including the intake of illicit drugs [18,19]. Thus, 
avoidance in PTSD may activate rumination and subsequent hyperarousal, resulting in a chronic 
stress-related behavioral and neurophysiological adaptation through which disordered food intake 
and increased BMI are promoted [19,27]. The bidirectional roles of cytokines and adipokines in both 
obesity and PTSD should be also acknowledged [11,12,20]. 

This study shows that the IES-R functions properly as a free measure of PTSD. It may reflect 
cardiometabolic complications of PTSD. The findings emphasize the importance of screening for 
obesity and cardiovascular risk as well as high risk factors for these two conditions (e.g., unhealthy 
diet and physical inactivity) in people at risk for PTSD. However, this study has many limitations. 
Selection bias is key limitation as the sample is convenient, sample size was not calculated based on 
power analysis, and females were a majority. Reporting/recall bias is inherent in self-reported data 
like in the present study. PTSD as a diagnosis was based on self-reported measures only, with lack of 
confirmation of Criterion A in the DSM (COVID-19 was not confirmed by the respondents as a direct 
threat) [38], which casts doubt on the credibility of the results. The absence of some key measures 
(e.g., mood symptoms) deprived us of the chance of having an in-depth investigation of factors, 
which may influence the association of PTSD components with cardiometabolic problems in this 
sample. The cross-sectional design is another limitation. Longitudinal data provide more reliable 
evidence on the direction of the relationship between PTSD and obesity/hypertension [23]. The 
contribution of PTSD to unhealthy behaviors conducive to such conditions is reported [16]. However, 
in our study only smoking was assessed, and it was not predicted by the IES-R or any of its subscales. 
Therefore, future studies may consider whether the IES-R may reflect more directly related risk 
factors such as the intake of improper diet and lack of physical activity. Our study only reported 
overall obesity (BMI) while central/abdominal obesity may exist in people with normal BMI. A meta-
analysis reports a prevalence of abdominal obesity in 49.3% (95% CI = 29.7%–69.0%) of PTSD victims 
[48]. A longitudinal study involving 7.33 year follow up of 33,569 US adults aged >20 years reports a 
significant association of abdominal obesity with increased risk of CVD-related (heart disease) and 
all-cause mortality, even among people with normal weight. In addition to weight control, guideline 
designer should provide recommendations for people to decrease abdominal fat accumulation, in 
their effort to reduce mortality risk in later life [49]. Therefore, future studies may address the 
predictivity of PTSD measures for both general and central obesity. Further investigations of the IES-
R6 in larger samples of different conditions from various countries are still needed. 

Conclusion 

The concurrent validity of the two structures of the IES-R is supported by their significant 
correlations with and perfect predictive capacity for PTSD symptoms measured by the PSS-SR. The 
IES-R and/or some of its subscales (e.g., intrusion, avoidance, hyperarousal) expressed better predict 
capacity for high BMI and hypertension than the PSS-SR, which supports their usefulness as criterion 
variables for identifying PTSD related cardio-metabolic effects. Replication of the findings in different 
settings, samples, cultural contexts may be necessary. 
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