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Abstract 

Background: Anxiety disorders are more common in Takotsubo syndrome (TS) than in acute 

coronary syndrome patients. Theaim of this study was to investigate whether pre-existing anxiety 

disorders predispose to TS triggered by exclusively emotional stressful events.  

Methods: Triggering events were compared in 58 TS patients with and without pre-existing anxiety 

disorders; clinical, electrocardiographic and echocardiographic data were also collected. 

Results: Thirty-one (53%) patients had a previous history of anxiety disorders. The exclusively 

emotional stressful event-rate was higher in TS patients with pre-existing anxiety disorder (74% vs. 

30%, p = 0.001), while TS caused by an undetermined trigger were significantly higher in patients 

without anxiety disorders (33% vs. 10%, p = 0.027). Moreover, in TS patients without a previous 

history of anxiety disorders, a trend of higher prevalence of physical events was found (16% vs. 

37%, p = 0.07). 

Conclusions: In patients with pre-existing anxiety disorders, TS was predominantly triggered by 

exclusively emotional stressful events, thereby suggesting a possible relationship between anxiety 

and emotional cardiac frailty in TS patients. 
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INTRODUCTION 

Takotsubo syndrome (TS) is an acute stress-induced cardiomyopathy mimicking myocardial 

infarction (MI) in the absence of obstructive coronary artery disease [1]. Even though previous 

studies have suggested that TS is predominantly preceded by exclusively emotional trigger events 

[2, 3], the disease may also occur with physical trigger events or even without any evident 

preceding stressful trigger [2]. Physically triggered TS seems to be associated with reduced 

cardiovascular reserve [4], high in-hospital mortality rate [5] and adverse long-term outcomes [6]. 

Recently, the international Takotsubo registry revealed that more than half of patients with 

TS had preceding neurologic or psychiatric disorder [6]. Among the psychiatric disorders related to 

TS, anxiety is one of the more frequent [7]. Psychosocial and psychiatric risk factors are frequently 

involved in the pathogenesis of most common cardiac diseases, such as coronary heart disease or 

acute coronary syndrome (ACS) [8], and might also have a role in predisposing to TS [7]. Anxiety 

disorder seems to be more common in TS patients than in patients with ACS [6] or in the general 

hospitalized population without cardiac disease [9].  

Under investigation in this study was whether a relationship exists between chronic or 

former anxiety disorders and primary TS triggered by exclusively emotional stressful events; this 

was done by comparing the type of stressful events in TS patients with or without a history of 

anxiety disorder. 

 

METHODS 

61 TS patients were retrospectively analyzed and were consecutively admitted to the 

Cardiovascular Unit (Cardiology Department, Parma University Hospital) from 2008 to 2011.  

TS was defined by following the Mayo Clinic diagnostic criteria for this condition, as 

follows: “the presence of a transient abnormality in left ventricular wall motion beyond a single 

epicardial coronary artery perfusion territory, the absence of obstructive coronary artery disease or 

angiographic evidence of acute plaque rupture, the presence of new electrocardiographic 



abnormalities or elevation in cardiac troponin levels, and the absence of pheochromocytoma and 

myocarditis. Exceptions to these criteria were the presence of coexisting coronary artery disease, 

the presence of a wall-motion abnormality that was congruent with a single coronary artery territory 

in a patient matching all other criteria, and death during the acute phase before wall motion 

recovery” [6].  

All patients underwent coronary angiography. 

Similar to other retrospective studies, anxiety disorders were evaluated from medical records 

data, pre-existing psychiatric diagnosis and/or chronic use of benzodiazepines [9]. Among these 

patients, 10% had a specific diagnosis of anxiety disorder without information regarding the chronic 

use of benzodiazepines (BZD), while in 3 patients chronic use of BDZ was found in medical 

records without a specific pre-existing psychiatric diagnosis. Finally, three patients, 2 with chronic 

depression and 1 with bipolar disorder, were excluded in the present study as potential confounders. 

Considering the presence or absence of pre-existing anxiety disorders, the remaining 58 TS subjects 

were divided into two groups, and stressful events were further classified in exclusively emotional, 

undetermined and physical (Table 2). The stressful event was considered a trigger when it occurred 

within 12 h before clinical presentation. Undetermined stressful events were defined when 

anamnestic evaluation failed to identify any possible specific trigger.  

Other anamnestical, clinical, laboratory, electrocardiographic and echocardiographic data 

were collected at discharge. Approval was obtained from the documented ethical committee on 

human research and the patients gave their written informed consent.   

 

Statistical analysis 

Differences in the distribution of stressful events between TS patients with or without 

anxiety disorders were evaluated by the Pearson χ2 test. Differences between groups with and 

without anxiety disorders were evaluated by χ2 test for categorical variables and by unpaired 

Student t test for continuous variables, with statistical significance at 5% (IBM SPSS Statistics 22.0 

Armonk, NY).  

 

RESULTS 

Among the present group of 58 TS patients (mean age 70 years, female gender 97%), pre-

existing anxiety disorders was found in 31 patients. According to the type of TS, 65% (38 patients) 

showed apical ballooning, 23% (13 patients) mid ventricular ballooning and 12% (7 patients) 

basal/inverted ballooning. No significant coronary stenosis or thrombosis was found, except for 1 



patient with 70% stenosis of first diagonal branch (evaluated as non-culprit lesion not able to justify 

left ventricular dysfunction); moreover in 18 (31%) patients a mild/subclinical (less than 40%) 

stenosis was found. 

Exclusively emotional stressful events were identified in 53% and physical stressful events 

in 26% of patients, respectively; the remaining 12 (21%) patients developed TS without a specific 

identifiable trigger (undetermined stressful event). Distributions of emotional, physical or 

undetermined TS triggering stressful events differed markedly between the groups with and without 

a history of anxiety disorders. In particular, exclusively emotional stressful events were more 

common in TS patients with pre-existing anxiety disorder (74% vs. 30%, p = 0.001; Fig. 1). In 

contrast TS patients without a history of anxiety disorders undetermined stressful events were more 

common (10% vs. 33%, p = 0.027), and physical-type triggers tended to have higher prevalence 

(16% vs. 37%, p = 0.07). No significant differences between groups were also found in age, gender, 

cardiovascular risk factors, clinical presentation, medical therapy, electrocardiographic data. 

Moreover, no differences were found between groups in left ventricular function at admission, at 

discharge and after one month from discharge (Table 1).  

 

DISCUSSION 

The present data represents the first evidence of an association between pre-existing anxiety 

disorders and TS triggered by an exclusively emotional stressful event. In particular, a much higher 

prevalence was found with exclusively emotional stressful events in TS patients with pre-existing 

anxiety disorders compared with patients without anxiety. Moreover, except for a stressful event, no 

significant differences in clinical, laboratory, electrocardiographic and echocardiographic data were 

found between TS patients with or without pre-existing anxiety disorders.  

Even though psychiatric disorders are more common in TS subjects than in acute coronary 

syndrome (ACS) patients [6], according to available research the possible relationship between pre-

existing anxiety disease and type of TS triggering event has never been established. Data from the 

International Takotsubo registry [6] showed a significantly higher prevalence of psychiatric 

disorders and chronic neurological diseases in TS subjects than in age- and sex-matched patients 

with ACS, strengthening the hypothesized association between neuropsychiatric disorders and TS. 

Since anxiety is one of the more common psychiatric disorders in TS, ranging between 21% and 



56% [9, 10], the present results confirm the high prevalence of anxiety disorders in TS and suggest 

a relationship between underlying anxiety and an exclusively emotional stressful trigger.  

An association between psychosocial factors and TS, most likely mediated by 

neurophysiological pathways, has been recently suggested [7]. More specifically, patients with 

anxiety disorders display an enhanced sympathetic response to physical or emotional stressors as 

well as a reduced parasympathetic activity expressed as abnormal heart rate variability and recovery 

[11–13]. An impairment of sympatho-vagal balance has also been demonstrated during both acute 

[3] and quiescent phase of TS, thereby supporting the hypothesis of a neurogenic-mediated 

myocardial stunning due to autonomic dysfunction [14–16] (Fig. 2). Data herein linking emotional 

stressor, anxiety and TS suggests the utility of further studies aimed to evaluate the relationship 

between autonomic dysfunction, neuropsychiatric disorders and emotional frailty in TS patients.  

Limitations that should be considered are the retrospective design of the study and the lack 

of pre-existing psychiatric tests allowing to a specific distinction between trait or state of anxiety.  

 

CONCLUSIONS 

Takotsubo syndrome appears predominantly triggered by exclusively emotional stressful 

events in patients with pre-existing anxiety disorders, suggesting a possible relationship between 

anxiety and emotional cardiac frailty in TS patients. 
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Table 1. Stressful events triggering takotsubo syndrome. 

Type of stressful event/Description N 

Emotional stressful event 

Grief/loss:  

Death of a friend 1 

Death of a relative when son was far away from home 1 

Death of the spouse 2 

Death of the spouse and financial problems 1 

Grief/loss in the family (no more detail) 2 

Total 7 

Panic/fear:  
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Anxiety for university exam of the son 1 

Fear of cancer in patient with recent loss of weight 2 

Fear of cancer while waiting for endoscopic exams 2 

Fear for the fall of handicapped son 2 

Fear for recent diagnosis of Alzheimer’s disease of the 

husband 

1 

Fear for recent diagnosis of arterial hypertension 1 

Fear for a grandchild disease 1 

Fear for aortic dissection of the spouse 1 

Total 11 

Interpersonal conflict:  

Argument with the son far away from home 1 

Argument with employer 2 

Argument with the spouse 2 

Divorce of the son 1 

Argument (no more detail) 2 

Argument with a student (Professor) 1 

Argument with the son for residency permit 1 

Other 

Other emotional stressful event (no more detail) 

 

3 

Total 13 

Physical stressful event 

Gastro-intestinal diseases:  

Acute cholecystitis 1 

Bleeding peptic ulcer 1 

Surgery  

Thyroidectomy 2 

Oncological palliative sugery 1 



Neurological diseases  

Seizure 3 

Traumatic disorders  

Car crash 1 

Traumatic fall 5 

Other  

Hemodialysis session 1 

Total 15 

 

 

Table 2. Baseline characteristics of takotsubo syndrome (TS) patients with and without anxiety 

disorder. 

Variables TS with anxiety TS without anxiety P 

Age [years] 72 ± 8 68 ± 12 0.121 

Female gender 30 (97%) 26(96%) 0.921 

Body mass index 24 ± 4 24 ± 3 0.607 

Cardiovascular risk factors    

Arterial hypertension 25 (81%) 23 (85%) 0.648 

Dyslipidemia 18 (58%) 14 (52%) 0.635 

Diabetes 4 (13%) 3 (11%) 0.834 

Smokers 3 (10%) 4 (15%) 0.549 

Clinical features    

Angina 28 (97%) 23 (88%) 0.249 

Dyspnoea 7 (24%) 11 (41%) 0.184 

Electrocardiography    

STEMI 8 (27%) 8 (30%) 0.866 

NSTEMI 21 (72%) 18 (67%) 0.640 

Giant T wave 16 (52%) 20 (74%) 0.140 

QTc 467 (70%) 528 (16%) 0.159 



Echocardiographic measures    

LVEF at admission [%] 39 ± 5 38 ± 6 0.729 

Laboratory data    

Troponin peak [ng/dL] 2.4 ± 2.5 3.2 ± 3.0 0.356 

Drugs    

ASA 25 (83%) 22 (85%) 0.896 

Beta-blockers 25 (81%) 21 (78%) 0.788 

Statin 9 (30%) 8 (31%) 0.950 

RAAS-i 19 (63%) 19 (73%) 0.436 

STEMI — ST-elevation myocardial infarction; NSTEMI — non ST-elevation myocardial 

infarction; LVEF — left ventricular ejection fraction; ASA — acetyl-salicylic acid; RAAS-I — 

renin-angiotensin system inhibitors; *p-value < 0.05 

 



Figure 1. Frequency of emotional, physical and undetermined stressful events in Takotsubo 

syndrome patients with vs. without pre-existing anxiety disorders. The * and ** symbols indicate 

differences between the two groups significant at p < 0.05 and p < 0.01 significance level. 

 

 



Figure 2. Role of anxiety in predisposing Takotsubo syndrome (TS). Relationship between 

neuropsychiatric factors and enhanced sympathetic response to emotional stressful events in TS 

syndrome.   

 

 


