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Introduction: The common connecting factor between PTSD and cardiovascular diseases lies in the disruption of the stress processing system. The COVID-19 pandemic has led to an increase in stress levels worldwide. Due to the life-threatening situation of affected risk patients, this also led to the accumulation of post-traumatic stress symptoms (PTSS). The influence of anger on cardiovascular diseases has hardly been investigated so far. The focus of this study is on anger regulation in cardiovascular risk patients. The COVID-19 pandemic is considered as an additional stressor in this study, but not as a separate entity. The hypothesis is that individuals with inward anger are more prone to post-traumatic stress disorder (PTSD).

Methods: As part of the routine examination, all patients who were hospitalized between January 1st, 2021 and May 31st, 2022 with high-risk cardiovascular diseases were included. A total of N = 153 (84.1%) subjects participated in the study. On admission, anger (STAXI-2) and PTSD (PCL-5) were assessed using questionnaires. The relationship between different domains of anger and PTSS was examined.

Results: Inwardly directed anger was more pronounced in this population than in a standard sample (+1 SD) and had a significant impact on the presence of PTSD (B = −0.72, p < 0.001). Additionally, correlations were found between inward-directed anger and PTSD, as well as all other anger expressions studied and the PTSD total score.

Discussion: It can be assumed that anger and its regulation are relevant factors for both cardiac diseases and PTSD. The study results can be used for prevention, rehabilitation and therapeutic measures. However, the impact of inner anger on PTSD is theoretical and based on statistical testing. A confirmatory longitudinal study is needed to substantiate these results.
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1. Introduction

Epidemiological data indicates that the common mechanisms between PTSD and cardiac disease are routed through the stress dissipation system (1). These links between trauma, PTSD and cardiac diseases have been confirmed by the extensive Adverse Childhood Experiences (ACE) study. The more such experiences (traumas) were or are present, the greater the risk for cardiological diseases (2, 3).

PTSD, depression and anxiety increase the risk of heart failure (4, 5). Post-Traumatic Stress Disorder has a 47% increased risk of developing heart failure within 7 years (6). The common underlying mechanisms are disorders and dysfunctions in the autonomic nervous system (7) with hyperactivity in the sympathetic system and concomitant hypoactivity in the parasympathetic system (8). The other neuropsychological mechanisms run via the brain-heart axis. These pathways run through the frontal, limbic brain areas and the autonomic nervous system (9). PTSD patients show higher catecholamine concentrations and an increased heart rate compared to people who are not affected by the condition (10). That increased heart rate is an important factor in the recurrence of acute coronary events (11). The studies mentioned here, as well as other scientific work, clearly show that there are several common causes as well as mutual interactions between cardiac diseases and PTSD.

The other key association between PTSD and cardiac diseases lies in the psychological factors (12). Edmondson et al. studied a large cohort of patients with acute coronary syndrome and PTSD for the risk of recurrence of coronary symptoms. Among other things, they found that medication non-adherence with beta-blockers can lead to a recurrence of myocardial infarction. This is due to the imbalance of the autonomic nervous system in the first three months after the acute coronary event (12).

HPA axis dysregulations with disturbances in cortisol secretion are another significant mechanism (13). These dysregulations contribute to the development of cardiac diseases (1). In addition, PTSD is associated with endothelial dysfunction (14).

Disease-promoting factors in heart disease include management of negative emotions (15), propensity to anger and hostility (16), inhibitions to express negative emotions (17), and a low socioeconomic status or social adversity (18). On the other hand, these psychological factors may pose a susceptibility to the development of PTSD in cardiac patients.

In earlier studies, an influence of a strong tendency to anger on PTSD and differences in the expression of anger between patients with and without PTSD could be determined (19).

The main symptom groups of PTSD consist of intrusion, traumatic avoidance, hyperarousal, and persistent negative alterations in cognition and mood that began or worsened after the trauma (20, 21). PTSD-symptoms are strongly associated with various negative emotions, especially anger (22). Anger can be described as a negative inner state (23). This condition is associated with deviations in perception and cognitive judgment. Resulting cognitive distortions include increased blaming of others, feelings of increasing injustice, or a tendency to avoid (23). The increase in anger due to traumatic experiences has also been demonstrated in several studies (24–26). In addition, it has been found that different domains of anger, such as B. the trait anger, are pre-traumatic risk factors for PTSD (27).

A meta-analysis shows that low social support and loneliness are associated with a higher risk of coronary artery disease (28). Loneliness also increased during the pandemic (29). According to several studies, the COVID-19 pandemic has a negative impact on various psychological issues, such as stress, anxiety and anger (30). COVID-19 represents an increased psychological load. Research sees the pandemic as a cultural trauma - due to the loss of trust in general as well as in social institutions and the loss of one’s existential safety (31). These processes also increase the risk of developing various diseases, including PTSD. According to the Norwegian study by Bonsaksen et al. (32), PTSD has been found in 12.5% of men and 19.5% of women in the general population. Galea et al. also look at the pandemic in relation to the increase in PTSD numbers (33). Based on this, it can be concluded that the corona pandemic is a risk factor for PTSD.

The aim of this study is to examine hospitalized patients with cardiovascular risk diseases during the COVID-19 pandemic for PTSD and various forms of anger. A COVID-19 infection is not the subject of the investigation, but the pandemic is regarded as an additional stressor. Of interest is the impact of expressions of anger, particularly internal anger, on susceptibility to PTSD. In addition, other forms of anger expression will be distinguished between patients with and without PTSD and the relationship between anger expressions in relation to the presence of specific symptom clusters of PTSD will be examined. Our assumption was that patients with internal expressions of anger were more likely to suffer from PTSD.



2. Materials and methods

The data collection took place between January 1, 2021 and May 26, 2022 in the West German Heart and Vascular Center of the University Hospital Essen for Cardiology and Angiology. All patients who were admitted to Essen University Hospital due to cardiovascular conditions were included in the study. All patients filled out several questionnaires as part of routine clinical diagnostics. From 182 possible participants aged 18 and over, data were obtained from N = 153 risk patients (inclusion rate 84.1%). The main reasons for non-participation were immobility and lack of concentration. The main reasons for admission were: coronary artery disease (n = 33; 21.6%), heart failure (n = 32; 20.9%), atrial fibrillation/flutter (n = 34; 22.2%), pulmonary disease (n = 17; 11.1%), diabetes (n = 12; 7.8%), peripheral artery disease (n = 12; 7.8%%) and others (n = 13; 8.5%). The ages ranged from 19 to 92 years (mean 62 years, median 63 years). On admission, n = 5 (3.3%) patients had a COVID-19 infection, n = 6 (3.9%) patients came for the first time for a cardiovascular condition. All patients signed provided informed consent. The study was approved by the local ethical committee (number: 22-10982-BO).


2.1. Psychometric test procedures

STAXI-2: With the State–Trait Anger Expression Inventory-2 (STAXI-2), different aspects of anger can be recorded. In certain situations, anger can be defined as state anger or trait anger (anger as a personality trait) in its various forms of expression (directed inwards or outwards). The same applies to anger control (34). The following dimensions are recorded in the questionnaire: inwardly directed anger, open expression of anger, degree of anger, situational anger, anger reaction to criticism or evaluation by others, verbal and physical anger impulse form, anger as temperament or tendency to anger and rage and various forms of anger control, such as anger control through internal calming or external prevention.

The retest reliability scales are divided into: state anger between RTT = 0.14 and 0.29, trait anger between RTT = 0.67 and 0.78, and the anger expression and anger control scale between RTT = 0.63 and 0.81. The internal consistency scale is between α = 0.79 and 0.91 on the anger trait scale and between α = 0.80 and 0.90 on the anger expression and anger control scales. Extensive knowledge is available on the validity of the STAXI-2. Various studies prove the factorial validity of the method (35).

PCL-5: The Posttraumatic Stress Disorder Checklist PCL-5 in the German version serves as a survey method for recording post-traumatic stress symptoms and provisional PTSD diagnoses according to DSM-5 and ICD-11 criteria (36). The PCL-5 is a test procedure with 20 items, which are divided into PTSD symptoms on a Likert scale from 0 “not at all” to 4 “extremely.” The temporal criterion of a PTSD diagnosis includes the last month. The test was developed based on the DSM-5 criteria. The investigations showed a high internal consistency (α = 0.94) as well as high discriminability and convergence. In addition, there was good retest reliability of 0.56 < R < 0.82 (37). For the German version, the findings were substantiated by a corresponding validation on a civilian and military sample (38). A total score of 33 points was used to indicate the presence of PTSD (36). In the test description, the information “Think of your worst event” is given. The critical incident (Criterion A) was assessed by the question “What incident do you think of, your heart disease [x] or another [x] [….].



2.2. Statistical testing procedures

Our sample’s anger scales were compared to a standard sample published by the test authors (35). A deviation of ± one standard deviation (SD) of the norm sample was defined as a significant deviation. The influence of inwardly directed anger on the presence of PTSD was tested using linear regression analysis (PTSD sum score) and binary logistic regression analysis (PTSD yes/no). The predictor variable “inner anger” was previously tested for a violation of homoscedasticity. The dependent variable was the PCL total score or the presence of PTSD (PTSD yes/no). For further differentiation, an ANCOVA was performed to test the influence of “inner anger” on the PCL total score including the covariates gender, age and critical incident (dichotomized in heart condition or other). Afterwards, Pearson’s correlation coefficients between inward-directed anger and the severity of PTSD symptom clusters were calculated. In addition, the association between the dimensions of anger and overall PTSD symptoms was determined using Pearson correlations. Due to the small number of patients with COVID-19 and patients with initial admission, no separate calculation was carried out for these subgroups (Table 1).



TABLE 1 t-test for independent samples to test for gender differences in age and PTSD symptoms.
[image: Table1]




3. Results

All anger scales in our sample were within 1 SD of the norm sample, but inwardly directed anger was 1 SD higher. According to PCL-5, PTSD was suspected in n = 48 (31.4%) patients. When describing the critical incident, n = 108 (70.6%) indicated their heart disease. The logistic regression analysis revealed a significant positive influence of inwardly directed anger on PTSD symptoms with R2 = 0.22, F(1, 138) = 39.1, p < 0.001. Using binary logistic regression analysis, a significant positive influence of inwardly directed anger on the presence of PTSD was demonstrated with a non-standardized beta weight B = −0.72, standard error = 0.18, Wald = 15.8, p < 0.001. The odds ratio was 1.14 (95% confidence interval, 1.06–1.22). This means that the likelihood of suffering from post-traumatic stress disorder increases by 14% with each higher point on the Inward Anger Scale.

An ANCOVA testing the impact of “internal anger” on the PCL total score including the covariates gender, age, and critical incident confirmed this impact with R2 = 0.40, as shown in Table 2.



TABLE 2 ANCOVA to test the influence of inwardly directed anger on PTBS symptoms including gender, age and critical incident (heart condition yes/no) as covariates.
[image: Table2]

There was also a positive correlation between PTSS total score and all anger modalities studied. A detailed representation can be found in Table 3.



TABLE 3 Pearson’s correlation between the sum score PCL-5 and the anger dimensions of the STAXI-2.
[image: Table3]

In addition, there was a significant association between inward-directed anger and each PTSD cluster. The detailed results are given in Table 4.



TABLE 4 Pearson’s correlation between inward-directed anger and the PTSD symptom clusters.
[image: Table4]



4. Discussion

In the present study, the focus was placed on the correlations between different anger domains and PTSS. Regarding the different expressions of anger, the highest correlation was found between PTSS and inward-directed anger. These are the subjects who experience strong anger but cannot show it openly. Accordingly, the results also confirmed our assumption that the more the anger is directed inwards, the more likely the presence of PTSD is. This result remained stable when gender, age, and critical incident were accounted for using ANCOVA.

Dealing with anger and its effects on health has long been known from psychocardiology. A study from the mid-90th showed that increased verbal expression of anger was associated with a better prognosis for coronary artery disease (39). Hostility and internal anger are associated with the severity of angina pectoris and the number of myocardial infarctions (40).

A cohort study of over 47,000 Swedish adults showed that anger can contribute to the development of cardiovascular disease and increased mortality (41). Our findings of increased inward-directed anger in patients with cardiovascular conditions are consistent with previous results. In a prospective study, Denolett and colleagues found an influence of suppressed anger on cardiac death or myocardial infarction (42).

To our knowledge, this is the first study to describe the effects of internal anger and PTSD in patients with cardiovascular conditions. However, another study found a significant link between PTSD and anger. Difficulty controlling anger has been found to be associated with PTSD. However, no correlation was found with respect to the other anger domains such as trait anger, status anger, or anger expression (43). In contrast, in the present study, all areas of anger showed a significant correlation with PTSD. The differences could possibly be that our patient’s underlying heart conditions have already led to higher levels of anger. In addition, stresses caused by the pandemic could also have contributed to this development.

The lowest correlation found in the present study was between PTSD and overt expressions of anger, which manifested as increased aggressive behavior, criticism, or insults toward other people. This result makes it clear that better expression of anger can contribute to a reduction in PTSD. In contrast, inner anger increases the likelihood of PTSD. The relevance of anger regulation was also demonstrated in a 2021 cohort study. A correlation was found between feelings of anger and its aggressive expression with an increased risk of death from cardiovascular and oncological diseases. The study also suggests that not only experiencing negative emotions but also managing them or managing anger may be important for some health outcomes (44). Anger has also been identified as a trigger of acute coronary syndrome (45) as well as a risk factor for cardiovascular disease (46).

A 2013 study of rugby players showed a link between anger and activation of the molecular immune mechanism. This activation led to increased expression of the genes encoding the cytokines (IL-1ß). The authors recommended considering and further researching cytokines as a biological marker of anger (47). Another study with military personnel found an influence of hostility (48) and PTSD on the expression of TNF-α receptors (49).

The further results of the present study show an association between PTSD both with situational anger (r = 0.37, p < 0.001) and with a stable tendency toward anger (r = 0.38, p < 0.001). As a result, prolonged anger leads to chronic activation of the autonomic nervous system. This finding is also supported by a study in which functional cMRI showed increased amygdala activity during a fear response in both men and women with PTSD compared to controls (50). Anxiety is one of the most well-studied emotions associated with PTSD. In the course of this, the question arises as to the relevance of the other emotions in PTSD, since these have not yet been sufficiently researched. This is particularly true of anger as a symptom of PTSD, which may need to be viewed as a distinct entity (51).

In the present study, significant correlations were found between inward-directed anger and individual PTSD clusters (clusters B, C, D, and E), with the highest value being found in cluster E, hyperarousal. One explanation could be that inner anger can express itself as hyperarousal.

A multiple regression analysis using disaster relief workers after the September 11, 2001, terrorist attack in the United States showed a significant association between anger and PTSD (52). Similar results were also found after the terrorist attack in Berlin in 2016 (53). This significant connection could also be demonstrated in another study with Vietnam veterans (54).

Hardly any new studies on different anger domains in PTSD have been published in recent years. A 2016 publication showed that anger as a personality trait is more pronounced in people with a mental illness than in the general population (55). This shows the need to further investigate anger in the context of PTSD, cardiovascular and oncological diseases.



5. Conclusion

Anger is an important emotion in PTSD. As this study shows, turning inward anger has an impact on the presence of PTSD. Additionally, correlations were found between all anger modalities and overall PTSD symptoms. It follows that a more detailed understanding of this emotion is relevant for research and practical psychotherapeutic application. Assessing anger level and anger regulation can be a useful predictor for better risk assessment of developing PTSD immediately after trauma.

On the other hand, anger can also be seen as a pre-traumatic risk factor. In occupations with an increased risk of PTSD, such as others, such as military, fire, police, and medical personnel, may consider regular voluntary anger regulation assessments to prevent the development of PTSD. Likewise, the expression of anger in high-risk patients could be improved preventively through low-threshold programs. Similar interventions have shown positive effects in reducing hostility associated with coronary artery disease. Psychological interventions have reduced diastolic blood pressure (56). Psychotherapy can also be used effectively in the treatment of psychological symptoms associated with coronary artery disease (57).

In addition, the regulation of anger is a relevant therapy focus for symptom reduction in existing PTSD. Future research is warranted in the precise recording of this evolutionarily relevant emotion. This both in its origin and in terms of its importance in PTSD treatment. The outcome could be a more targeted therapeutic application in clinical practice as previously suggested (58). However, initial attempts to address this could only achieve slight to moderate effects (59). On the other hand, a benefit of anger interventions was found in subjects with anger problems. You can therefore also benefit from such interventions before starting trauma-specific therapy (60) because anger has been shown to be a relevant factor in PTSD therapy (61).

A deeper understanding of the mechanisms of anger and its psychological and somatic effects on health could contribute to an improvement in the overall quality of life in the future. Resource-enhancing programs have also proven helpful (62). Dealing with aggression may also improve other conditions as it is also associated with a higher prevalence of workplace violence against healthcare workers (63).

Increased psychocardiological cooperation appears to make sense, as many overlaps have so far only been considered from “one” perspective.


5.1. Limitations

The study data were collected by means of questionnaires and not by means of interviews. However, interviews remain the gold standard for diagnosis. The prevalence tends to be overestimated in questionnaires. This is attributed to the specificity of the questionnaires (64). The results should be verified in a replication study. An additional limitation is the study design. Since the participants could only be examined at one point in time, the direct influence of inwardly directed anger on the presence of PTSD can only be statistically proven on the basis of hypotheses. Here, too, a replication study would be necessary that tests the presence of anger for the development of PTSD. The same applies to the influence of anger on the development of coronary heart disease. Of the patients admitted for the first time, five out of six reported their heart disease as a critical event, two of whom received a provisional diagnosis of PTSD. For this small subgroup (n = 2) it is possible that the diagnosis of PTSD is misleading as they may not meet the time criterion despite the past 30 days listed on the test.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors upon reasonable request.



Ethics statement

The study was approved by the local ethical committee (University of Essen, Germany, number: 22-10982-BO). The patients/participants provided their written informed consent to participate in this study.



Author contributions

UW and JS designed and guided the study. MN performed the literature screening, data analysis and interpretation of the results, and prepared the manuscript. JV collected the data and interpreted the results. JK, WW, AS, and TR revised the manuscript. All authors discussed and agreed on the final submitted version of the manuscript.



Funding

This work was supported by the Bundeswehrkrankenhaus Berlin and by the Universitätsklinik Essen, Department of Cardiology and Vascular Medicine.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Edmondson, D, and von Känel, R. Post-traumatic stress disorder and cardiovascular disease. Lancet Psychiatry. (2017) 4:320–9. doi: 10.1016/S2215-0366(16)30377-7 

 2. Liu, Y, Wang, C, and Liu, Y. Association between adverse childhood experiences and later-life cardiovascular diseases among middle-aged and older Chinese adults: the mediation effect of depressive symptoms. J Affect Disord. (2022) 319:277–5. doi: 10.1016/j.jad.2022.09.080

 3. Jackson, DB, Testa, A, Woodward, KP, Qureshi, F, Ganson, KT, and Nagata, JM. Adverse childhood experiences and cardiovascular risk among Young adults: findings from the 2019 behavioral risk factor surveillance system. Int J Environ Res Public Health. (2022) 19:11710. doi: 10.3390/ijerph191811710 

 4. Edmondson, D, and Cohen, BE. Posttraumatic stress disorder and cardiovascular disease. Prog Cardiovasc Dis. (2020) 55:548–6. doi: 10.1016/j.pcad.2013.03.004

 5. Daskalopoulou, M, George, J, Walters, K, Osborn, DP, Batty, GD, Stogiannis, D , et al. Depression as a risk factor for the initial presentation of twelve cardiac, cerebrovascular, and peripheral arterial diseases: data linkage study of 1.9 million women and men. PLoS One. (2016) 11:e0153838. doi: 10.1371/journal.pone.0153838 

 6. Roy, SS, Foraker, RE, Girton, RA, and Mansfield, AJ. Posttraumatic stress disorder and incident heart failure among a community-based sample of US veterans. Am J Public Health. (2015) 105:757–63. doi: 10.2105/AJPH.2014.302342

 7. Baykiz, D, Polat, I, Govdeli, EA, Ozer, P, Karaayvaz, EB, Koroglu, SB , et al. Evaluation of depression, anxiety, and stress symptoms and their relationship with subclinical myocardial dysfunction by left ventricular global longitudinal strain in patients who recovered from COVID-19. Am J Med Sci. (2023) 365:130–4. doi: 10.1016/j.amjms.2022.09.003

 8. Francis, JL, Weinstein, AA, Krantz, DS, Haigney, MC, Stein, PK, Stone, PH , et al. Association between symptoms of depression and anxiety with heart rate variability in patients with implantable cardioverter defibrillators. Psychosom Med. (2009) 71:821–7. doi: 10.1097/PSY.0b013e3181b39aa1 

 9. Seligowski, AV, Webber, TK, Marvar, PJ, Ressler, KJ, and Philip, NS. Involvement of the brain-heart axis in the link between PTSD and cardiovascular disease. Depress Anxiety. (2022) 39:663–4. doi: 10.1002/da.23271

 10. Buckley, TC, and Kaloupek, DG. A meta-analytic examination of basal cardiovascular activity in posttraumatic stress disorder. Psychosom Med. (2001) 63:585–4. doi: 10.1097/00006842-200107000-00011

 11. Fox, KM. Current status: heart rate as a treatable risk factor. Eur Heart J. (2011) 13:C30–6. doi: 10.1093/eurheartj/sur016

 12. Edmondson, D, Richardson, S, Falzon, L, Davidson, KW, Mills, MA, and Neria, Y. Posttraumatic stress disorder prevalence and risk of recurrence in acute coronary syndrome patients: a meta-analytic review. PLoS One. (2012) 7:e38915. doi: 10.1371/journal.pone.0038915 

 13. Meewisse, ML, Reitsma, JB, de Vries, GJ, Gersons, BP, and Olff, M. Cortisol and post-traumatic stress disorder in adults: systematic review and meta-analysis. Br J Psychiatry. (2007) 191:387–2. doi: 10.1192/bjp.bp.106.024877

 14. Violanti, JM, Fekedulegn, D, Hartley, TA, Andrew, ME, Charles, LE, Mnatsakanova, A , et al. Police trauma and cardiovascular disease: association between PTSD symptoms and metabolic syndrome. Int J Emerg Ment Health. (2006) 8:227–7.

 15. Pänkäläinen, M, Kerola, T, Kampman, O, Kauppi, M, and Hintikka, J. Pessimism and risk of death from coronary heart disease among middle-aged and older Finns: an eleven-year follow-up study. BMC Public Health. (2016) 16:24. doi: 10.1186/s12889-016-3764-8 

 16. Chida, Y, and Steptoe, A. The association of anger and hostility with future coronary heart disease: a meta-analytic review of prospective evidence. J Am Coll Cardiol. (2009) 53:936–6. doi: 10.1016/j.jacc.2008.11.044 

 17. Denollet, J, and Pedersen, SS. Prognostic value of type D personality compared with depressive symptoms. Arch Intern Med. (2008) 168:431–2. doi: 10.1001/archinternmed.2007.120 

 18. Fiorito, G, Polidoro, S, Dugué, PA, Kivimaki, M, Ponzi, E, Matullo, G , et al. Social adversity and epigenetic aging: a multi-cohort study on socioeconomic differences in peripheral blood DNA methylation. Sci Rep. (2017) 7:16266. doi: 10.1038/s41598-017-16391-5 

 19. Jakupcak, M, Conybeare, D, Phelps, L, Hunt, S, Holmes, HA, Felker, B , et al. Anger, hostility, and aggression among Iraq and Afghanistan war veterans reporting PTSD and subthreshold PTSD. J Trauma Stress. (2017) 20:945–4. doi: 10.1002/jts.20258

 20. American Psychiatric Association. Diagnostic and statistical manual of mental disorders: DSM-5-TR. 5th (text revision) ed. Arlington: American Psychiatric Association (2022).

 21. American Psychiatric Association. DSM 5. 5th ed. Arlington: American Psychiatric Association (2013). 947 p.

 22. Renshaw, KD, and Kiddie, NS. Internal anger and external expressions of aggression in OEF/OIF veterans. Mil Psychol. (2020) 24:221–5. doi: 10.1080/08995605.2012.678197

 23. Kassinove, H, and Sukhodolsky, DG. Anger disorders: basic science and practice issues. Issues Compr Pediatr Nurs. (1995) 18:173–5. doi: 10.3109/01460869509087270 

 24. Wesemann, U, Hadjamu, N, Willmund, G, Dolff, S, Vonderlin, N, Wakili, R , et al. Influence of COVID-19 on general stress and posttraumatic stress symptoms among hospitalized high-risk patients. Psychol Med. (2022) 52:1399–00. doi: 10.1017/S0033291720003165 

 25. Wesemann, U, Bühler, A, Mahnke, M, Polk, S, and Willmund, G. Longitudinal mental health effects of the 2016 terrorist attack in Berlin on various occupational groups of emergency service personnel. Health Secur. (2020) 18:403–8. doi: 10.1089/hs.2019.0108 

 26. Wesemann, U, Zimmermann, PL, Bühler, A, and Willmund, GD. Gender differences in hostility and aggression among military healthcare personnel after deployment. J Womens Health (Larchmt). (2017) 26:1138. doi: 10.1089/jwh.2017.6550 

 27. Lommen, MJJ, Engelhard, M, Schoot, R, and Hout, MA. Anger: cause or consequence of posttraumatic stress? A prospective study of Dutch soldiers. J Trauma Stress. (2014) 27:200–7. doi: 10.1002/jts.21904

 28. McCrory, EJ, and Viding, E. The theory of latent vulnerability: reconceptualizing the link between childhood maltreatment and psychiatric disorder. Dev Psychopathol. (2015) 27:493–5. doi: 10.1017/S0954579415000115 

 29. Scheeringa, MS, Zeanah, CH, Myers, L, and Putnam, FW. Predictive validity in a prospective follow-up of PTSD in preschool children. J Am Acad Child Adolesc Psychiatry. (2005) 44:899–6. doi: 10.1097/01.chi.0000169013.81536.71 

 30. Kamble, S, Joshi, A, Kamble, R, and Kumari, S. Influence of COVID-19 pandemic on psychological status: an elaborate review. Cureus. (2022) 14:e29820. doi: 10.7759/cureus.29820 

 31. Demertzis, N, and Eyerman, R. Covid-19 as cultural trauma. Am J Cult Sociol. (2020) 8:428–07. doi: 10.1057/s41290-020-00112-z

 32. Bonsaksen, T, Heir, T, Schou-Bredal, I, Ekeberg, Ø, Skogstad, L, and Grimholt, TK. Post-traumatic stress disorder and associated factors during the early stage of the COVID-19 pandemic in Norway. Int J Environ Res Public Health. (2020) 17:9210. doi: 10.3390/ijerph17249210 

 33. Galea, S, Merchant, RM, and Lurie, N. The mental health consequences of COVID-19 and physical distancing: the need for prevention and early intervention. JAMA Intern. Med. (2020) 180:817–8. doi: 10.1001/jamainternmed.2020.1562

 34. Spielberger, CD. State-trait anxiety inventory: a comprehensive bibliography. 2nd ed. Palo Alto: Consulting Psychologists Press (1989).

 35. Rohrmann, S, Hodapp, V, Schnell, K, Tibubos, AN, Schwenkmezger, P, and Spielberger, CD. Das State-Trait-Ärgerausdrucks-Inventar – 2. Deutschsprachige Adaptation des State-Trait Anger Expression Inventory-2 (STAXI-2) von Charles D. Spielberger. Bern: Verlag Hans Huber (2013).

 36. Weathers, FW, Litz, BT, Keane, TM, Palmieri, PA, Marx, BP, and Schnurr, PP. The PTSD checklist for DSM-5 (PCL-5). Boston: National Center for PTSD (2013).

 37. Blevins, CA, Weathers, FW, Davis, MT, Witte, TK, and Domino, JL. The posttraumatic stress disorder checklist for DSM-5 (PCL-5): development and initial psychometric evaluation. J Trauma Stress. (2015) 28:489–8. doi: 10.1002/jts.22059 

 38. Kuester, A, Köhler, K, Ehring, T, Knaevelsrud, C, Kober, L, Krüger-Gottschalk, A , et al. Comparison of DSM-5 and proposed ICD-11 criteria for PTSD with DSM-IV and ICD-10: changes in PTSD prevalence in military personnel. Eur J Psychotraumatol. (2017) 8:1386988. doi: 10.1080/20008198.2017.1386988 

 39. Atchison, M, and Condon, J. Hostility and anger measures in coronary heart disease. Aust N Z J Psychiatry. (1993) 27:436–2. doi: 10.3109/00048679309075800

 40. Dembroski, TM, MacDougall, JM, Williams, RB, Haney, TL, and Blumenthal, JA. Components of type a, hostility, and anger-in: relationship to angiographic findings. Psychosom Med. (1985) 47:219–3. doi: 10.1097/00006842-198505000-00001

 41. Titova, OE, Baron, JA, Michaëlsson, K, and Larsson, SC. Anger frequency and risk of cardiovascular morbidity and mortality. Eur Heart J Open. (2022) 2:oeac050. doi: 10.1093/ehjopen/oeac050 

 42. Denollet, J, Gidron, Y, Vrints, CJ, and Conraads, VM. Anger, suppressed anger, and risk of adverse events in patients with coronary artery disease. Am J Cardiol. (2010) 105:1555–60. doi: 10.1016/j.amjcard.2010.01.015 

 43. Olatunji, BO, Ciesielski, BG, and Tolin, DF. Fear and loathing: a meta-analytic review of the specificity of anger in PTSD. Behav Ther. (2010) 41:93–5. doi: 10.1016/j.beth.2009.01.004 

 44. Trudel-Fitzgerald, C, Reduron, LR, Kawachi, I, and Kubzansky, LD. Specificity in associations of anger frequency and expression with different causes of mortality over 20 years. Psychosom Med. (2021) 83:402–9. doi: 10.1097/PSY.0000000000000948 

 45. Arnold, S, Spertus, J, and Nallamothu, BK. The hostile heart: anger as a trigger for acute cardiovascular events. Eur Heart J. (2014) 35:1359–60. doi: 10.1093/eurheartj/ehu097

 46. Montenegro, CEL, and Montenegro, ST. Anger and cardiovascular disease: an old and complicated relationship. Arq Bras Cardiol. (2018) 111:417–8. doi: 10.5935/abc.20180176 

 47. Pesce, M, Speranza, L, Franceschelli, S, Ialenti, V, Iezzi, I, Patruno, A , et al. Positive correlation between serum interleukin-1β and state anger in rugby athletes. Aggress Behav. (2013) 39:141–8. doi: 10.1002/ab.21457 

 48. Himmerich, H, Wesemann, U, Dalton, B, Holdt, LM, Teupser, D, and Willmund, GD. Exploring an association between hostility and serum concentration of TNF-α and its soluble receptors. J Psychosom Res. (2016) 91:87–8. doi: 10.1016/j.jpsychores.2016.11.001 

 49. Himmerich, H, Willmund, GD, Zimmermann, P, Wolf, JE, Bühler, AH, Holdt, LM , et al. Serum concentrations of TNF-α, sTNF-R p55 and p75 and post-traumatic stress in German soldiers. Eur Cytokine Netw. (2015) 26:57–60. doi: 10.1684/ecn.2015.0366

 50. Felmingham, K, Williams, LM, Kemp, AH, Liddell, B, Falconer, E, Peduto, A , et al. Neural responses to masked fear faces: sex differences and trauma exposure in posttraumatic stress disorder. J Abnorm Psychol. (2010) 119:241–7. doi: 10.1037/a0017551 

 51. McHugh, T, Forbes, D, Bates, G, Hopwood, M, and Creamer, M. Anger in PTSD: is there a need for a concept of PTSD-related posttraumatic anger? Clin Psychol Rev. (2012) 32:93–4. doi: 10.1016/j.cpr.2011.07.013 

 52. Jayasinghe, N, Giosan, C, Evans, S, Spielman, L, and Difede, J. Anger and posttraumatic stress disorder in disaster relief workers exposed to the September 11, 2001, world trade center disaster: one-year follow-up study. J Nerv Ment Dis. (2008) 196:844–6. doi: 10.1097/NMD.0b013e31818b492c 

 53. Wesemann, U, Zimmermann, P, Mahnke, M, Butler, O, Polk, S, and Willmund, G. Burdens on emergency responders after a terrorist attack in Berlin. Occup Med (Lond). (2018) 68:60–3. doi: 10.1093/occmed/kqx172 

 54. McFall, ME, Wright, PW, Donovan, DM, and Raskind, M. Multidimensional assessment of anger in Vietnam veterans with posttraumatic stress disorder. Compr Psychiatry. (1999) 40:216–07. doi: 10.1016/S0010-440X(99)90006-8 

 55. Lievaart, M, Franken, IAH, and Hovens, JE. Anger assessment in clinical and nonclinical populations: further validation of the state-trait anger expression Inventory-2. J Clin Psychol. (2016) 72:263–8. doi: 10.1002/jclp.22253 

 56. Gidron, Y, Davidson, KW, and Bata, I. The short-term effects of a hostility-reduction intervention on male coronary heart disease patients. Health Psychol. (1999) 18:416–07. doi: 10.1037/0278-6133.18.4.416 

 57. Whalley, B, Rees, K, Davies, P, Bennett, P, Ebrahim, S, Liu, Z , et al. Psychological interventions for coronary heart disease. Cochrane Database Syst Rev. (2011) 10:CD002902. doi: 10.1002/14651858.CD002902.pub3

 58. Leonhardt, BL, Lysaker, PH, Vohs, JL, James, AV, and Davis, LW. The experience and expression of anger in posttraumatic stress disorder: the relationship with metacognition. J Ment Health. (2018) 27:432–7. doi: 10.1080/09638237.2018.1466036 

 59. Miles, SR, Dillon, KH, Jacoby, VM, Hale, WJ, Dondanville, KA, Wachen, JS , et al. Changes in anger and aggression after treatment for PTSD in active duty military. J Clin Psychol. (2020) 76:493–7. doi: 10.1002/jclp.22878 

 60. Cowlishaw, S, Metcalf, O, Little, J, Hinton, M, Forbes, D, Varker, T , et al. Cross-lagged analyses of anger and PTSD symptoms among veterans in treatment. Psychol Trauma. (2022) 14:336–5. doi: 10.1037/tra0001084 

 61. Hinton, E, Steel, Z, Hilbrink, D, and Berle, D. Anger and predictors of drop-out from PTSD treatment of veterans and first responders. Behav Cogn Psychother. (2021) 50:237–1. doi: 10.1017/S1352465821000382

 62. Zimmermann, P, Bruns, S, Fischer, C, Schanze, S, Wesemann, U, and Muschner, P. Programm zur Sekundärprävention von Traumafolgestörungen und moralischen Konflikten nach militärischen Auslandseinsätzen. Trauma – Zeitschrift für Psychotraumatologie und ihre Anwendungen. (2022) 20:20–31.

 63. Sahebi, A, Golitaleb, M, Moayedi, S, Torres, M, and Sheikhbardsiri, H. Prevalence of workplace violence against health care workers in hospital and pre-hospital settings: an umbrella review of meta-analyses. Front Public Health. (2022) 10:895818. doi: 10.3389/fpubh.2022.895818 

 64. Wesemann, U, Applewhite, B, and Himmerich, H. Investigating the impact of terrorist attacks on the mental health of emergency responders: systematic review. BJPsych Open. (2022) 8:e107. doi: 10.1192/bjo.2022.69 



OPS/images/fpsyt-14-1228192-t003.jpg
PCL5
Scale

Pears.

Corr.

(2-tailed)

N

Feeling
angry

0426

<0.001

138

Feel like
expressing
anger
verbally

0324

<0.001

139

Feel like
expressing
anger
physically

0.259

0.002

138

0372

<0.001

139

Angry
temperament

0293

<0001

142

Angry
reaction

0347

<0.001

Trait
anger

0.387

<0.001

142

Anger
expression
out

0198

0019

141

Anger
expression-
in

0470
<0.001

140

Anger
control-
out

0219

0.009

141

Anger
control-
in

0274

0.001

141

Anger
expression
index

0274

0.001

142





OPS/images/fpsyt-14-1228192-t004.jpg
Cluster B Cluster C Cluster D Cluster E

Inward-directed Pearson-Korrelation 0371 0374 0.395 0414
anger. Sig. (2-tailed) <0001 <0.001 <0.001 <0.001
N 133 129 139 135

Cluster B: “Intrusion, negative memories’; Cluster C: “Avoidance of external and internal triggers’s Cluster D: “Negative beliefs about self and others, negative emotions’ Cluster E:
“Hyperarousal”.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Association between different dimensions of anger and symptoms of post-traumatic stress disorder in at-risk cardiovascular patients during the COVID-19 pandemic



		1. Introduction



		2. Materials and methods



		2.1. Psychometric test procedures



		2.2. Statistical testing procedures









		3. Results



		4. Discussion



		5. Conclusion



		5.1. Limitations









		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpsyt-14-1228192-t001.jpg
Sex N Mean SD T-value df p-value

Age Female 77 622 1586 0.209 149 0835
Male 74 616 1867

PCL-5 (Scale) Female 78 294 1269 0420 151 0675
Male 7 302 1205

SD, standard deviation; df, degree of freedom; p-value:
Differences in df are due to missing data,

nificance level 2-tailed; PCL-5 (Scale): Total PTSD symptom score as measured by the Post-Traumatic Stress Disorder Checklist






OPS/images/fpsyt-14-1228192-t002.jpg
Predictors df F Sig. 1
Gender 1 0.37 0.545 0.003
Age 1 0.02 0.877 <0.001
Incident 1 0.20 0.653 0.002
inwardly directed anger 24 289 <0.001 0386
Total 138 0.396

Df, degrees of freedoms; F, F-value, Sig., significance; K, coefficient of determination; ’, partial eta square.





OPS/images/cover.jpg
, frontiers | Frontiers in Psychiatry

Association between different
dimensions of anger and
symptoms of post-traumatic
stress disorder in at-risk
cardiovascular patients during the
COVID-19 pandemic












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry






