
    
    
        




    


    




    




            
                
            

            Skip to Main Content

    








    
        

    
    
        
    
        
            
        

            Advertisement intended for healthcare professionals

            


 
    


    


    
        



        
            
        


                
            
            
                Journals
            

            
                Books
            


    

 
    

            	
                    
                        Search Menu
                    
                
	
            
                
            
        
	
        
            
        
    
	
                    
                        Menu
                    
                
	
            
                
            
        
	
        
            
        
    



            
                

            

        

    



    
    
        



    
            
                Navbar Search Filter
            
            EP Europace
This issue
ESC Publications
Cardiovascular Medicine
Books
Journals
Oxford Academic



        
            Mobile Enter search term
        
        

        
            Search
        

    





        

    

   
    


    	

                
                    Issues
                
            
        
	

                
                    More Content
                    
                
                
                	

                
                    Advance Articles
                
            
        
	

                
                    Editor's Choice
                
            
        
	

                
                    Supplements
                
            
        
	

                
                    Europace Image Library
                
            
        
	

                
                    ESC Journals App
                
            
        
	

                
                    Review Series
                
            
        
	

                
                    ESC Content Collections
                
            
        



        
	

                
                    Submit
                    
                
                
                	

                
                    Author Guidelines
                
            
        
	

                
                    Submission Site
                
            
        
	

                
                    Open Access Options
                
            
        
	

                
                    Read & Publish
                
            
        
	

                
                    Author Resources
                
            
        
	

                
                    Self-Archiving Policy
                
            
        



        
	

                
                    Advertise
                    
                
                
                	

                
                    Advertising and Corporate Services
                
            
        
	

                
                    Advertising
                
            
        
	

                
                    Reprints and ePrints
                
            
        
	

                
                    Sponsored Supplements
                
            
        
	

                
                    Branded Books
                
            
        
	

                
                    Journals Career Network
                
            
        



        
	

                
                    About
                    
                
                
                	

                
                    About Europace
                
            
        
	

                
                    Editorial Board
                
            
        
	

                
                    About the European Heart Rhythm Association
                
            
        
	

                
                    About the European Society of Cardiology
                
            
        
	

                
                    ESC Publications
                
            
        
	

                
                    Alerts
                
            
        
	

                
                    Developing Countries Initiative
                
            
        
	

                
                    Dispatch Dates
                
            
        
	

                
                    Terms and Conditions
                
            
        



        
	
            Journals on Oxford Academic
        
	
            Books on Oxford Academic
        


    





    
        
                
                    ESC Publications
                

                            
                    
                

            
                    
                            
                                
                            
                                            
            
 
        

    


    
        


    	

                
                    Issues
                
            
        
	

                
                    More Content
                    
                
                
                	

                
                    Advance Articles
                
            
        
	

                
                    Editor's Choice
                
            
        
	

                
                    Supplements
                
            
        
	

                
                    Europace Image Library
                
            
        
	

                
                    ESC Journals App
                
            
        
	

                
                    Review Series
                
            
        
	

                
                    ESC Content Collections
                
            
        



        
	

                
                    Submit
                    
                
                
                	

                
                    Author Guidelines
                
            
        
	

                
                    Submission Site
                
            
        
	

                
                    Open Access Options
                
            
        
	

                
                    Read & Publish
                
            
        
	

                
                    Author Resources
                
            
        
	

                
                    Self-Archiving Policy
                
            
        



        
	

                
                    Advertise
                    
                
                
                	

                
                    Advertising and Corporate Services
                
            
        
	

                
                    Advertising
                
            
        
	

                
                    Reprints and ePrints
                
            
        
	

                
                    Sponsored Supplements
                
            
        
	

                
                    Branded Books
                
            
        
	

                
                    Journals Career Network
                
            
        



        
	

                
                    About
                    
                
                
                	

                
                    About Europace
                
            
        
	

                
                    Editorial Board
                
            
        
	

                
                    About the European Heart Rhythm Association
                
            
        
	

                
                    About the European Society of Cardiology
                
            
        
	

                
                    ESC Publications
                
            
        
	

                
                    Alerts
                
            
        
	

                
                    Developing Countries Initiative
                
            
        
	

                
                    Dispatch Dates
                
            
        
	

                
                    Terms and Conditions
                
            
        



        


        
            
                Close



    
            
                Navbar Search Filter
            
            EP Europace
This issue
ESC Publications
Cardiovascular Medicine
Books
Journals
Oxford Academic



        
            Enter search term
        
        

        
            Search
        

    




                Advanced Search

            
            Search Menu

    





    
    
    
    
    
    
    
    
    
 
    



        
        

 
    



    
            
                
                    

                    




    
        Article Navigation
    

    
        
            Close mobile search navigation
        
        Article Navigation

        
    
        


    
    
        
                
        

        
            

                        Volume 7

                        Issue 3




            

            
2005            

            
        

    

 
    


            
    
        

Article Contents

	
            

                Abstract
            

        
	
            

                Introduction
            

        
	
            

                Methods
            

        
	
            

                Results
            

        
	
            

                Discussion
            

        
	
            

                Appendix A. Items on the MMPI-2 Type A Scale
            

        
	
            

                References
            

        


 
    


            

    
        	
            < Previous
        
	
            Next >
        

 
    


        

    







    
    
        
            Article Navigation
        
    




    
        
            Article Navigation
        
    




    
    
        

    

    
        
            Journal Article
                    



    
                
                    
                        The relationship between personality, socio-economic factors, acute life stress and the development, spontaneous conversion and recurrences of acute lone atrial fibrillation
                    


                

                
                    
                                




                                    Anna Vittoria Mattioli, 

                                    

    
        
    Anna Vittoria Mattioli
            *



    


    
        Department of Cardiology, University of Modena and Reggio Emilia
Via del Pozzo, 71, 41100 Modena, Italy


    


    
        *Corresponding author. Tel.:+39 59 4224043; fax: +39 59 4224323. E-mail address: mattioli.annavittoria@unimo.it (A.V. Mattioli).

    

    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    Silvia Bonatti, 

                                    

    
        
    Silvia Bonatti



    


    
        Department of Cardiology, University of Modena and Reggio Emilia
Via del Pozzo, 71, 41100 Modena, Italy


    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    Mauro Zennaro, 

                                    

    
        
    Mauro Zennaro



    


    
        Department of Cardiology, University of Modena and Reggio Emilia
Via del Pozzo, 71, 41100 Modena, Italy


    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                
                                




                                    Giorgio Mattioli

                                    

    
        
    Giorgio Mattioli



    


    
        Department of Cardiology, University of Modena and Reggio Emilia
Via del Pozzo, 71, 41100 Modena, Italy


    


    
        Search for other works by this author on:
    



    Oxford Academic



    
        PubMed
    

    
        Google Scholar
    


                                    
                                

                    

                



        
            EP Europace, Volume 7, Issue 3, 2005, Pages 211–220, https://doi.org/10.1016/j.eupc.2004.02.006

        

        
            
                Published:

                01 May 2005

            

                
                    Article history
                
                    

            
                
                    Received:

                    07 August 2003

                

                
                    Accepted:

                    06 February 2005

                

                
                    Published:

                    01 May 2005

                

        

        

    






 
    

    
         
    



        
            
                
                    	
        
            PDF
        
    
	
                                
                                    
                                    Split View
                                
                            
	
                            
                                
                                
                                    Views

                                    
                                

                            
                            


                                
	
                                    Article contents
                                
	
                                    Figures & tables
                                
	
                                    Video
                                
	
                                    Audio
                                
	
                                    Supplementary Data
                                


                        


                        	
    
        
    
    Cite



    Cite

        
            Anna Vittoria Mattioli, Silvia Bonatti, Mauro Zennaro, Giorgio Mattioli,  The relationship between personality, socio-economic factors, acute life stress and the development, spontaneous conversion and recurrences of acute lone atrial fibrillation, EP Europace, Volume 7, Issue 3, 2005, Pages 211–220, https://doi.org/10.1016/j.eupc.2004.02.006

        


    
        
            
            
            Select Format
            Select format
.ris (Mendeley, Papers, Zotero)
.enw (EndNote)
.bibtex (BibTex)
.txt (Medlars, RefWorks)


            Download citation
        

    


    Close


 
    


                        
	
    
            
        
            
                Permissions Icon
            
            Permissions
        
    

 
    


                        
	
        
            Share Icon
            
                Share
                
            
        
        	
        Facebook
    
	
        Twitter
    
	
        LinkedIn
    
	
        Email
    


    


                    
    
        





    
    
        



    
            
                Navbar Search Filter
            
            EP Europace
This issue
ESC Publications
Cardiovascular Medicine
Books
Journals
Oxford Academic



        
            Mobile Enter search term
        
        

        
            Search
        

    





        

    

   
    

    







    
        

        
            
                Close



    
            
                Navbar Search Filter
            
            EP Europace
This issue
ESC Publications
Cardiovascular Medicine
Books
Journals
Oxford Academic



        
            Enter search term
        
        

        
            Search
        

    




                Advanced Search

            
            Search Menu

    





 
    


                    

                

            

            
    
        
    





                    Abstract

Aims
The present study was designed to establish the relationship between personality factors, socio-economic factors and acute life stress with development, spontaneous cardioversion and recurrences of acute lone atrial fibrillation.

Methods
The study group consisted of 116 patients with lone atrial fibrillation cardioverted within 48 h of the onset of arrhythmia; they underwent a series of cognitive tests to evaluate acute psychological stress and personality type. The socio-economic status and other covariates (alcohol consumption, smoking, and body mass index) were investigated. A control group, age- and sex-matched, was selected and compared. In the logistic regression analysis, the presence of spontaneous conversion to sinus rhythm was used as the dependent variable. Independent variables were indicator variables representing categories of stress, Type A behaviour pattern, coffee consumption and body mass index. Variables considered for logistic analysis were only those with independent prognostic value.

Results
Type A behaviour pattern was found in 23 (20%) patients with atrial fibrillation and in 11 (9%) controls (P &#60; 0.001). The mean score among patients with atrial fibrillation was 8 ± 2.7, while in control subjects it was 5.5 ± 2. The mean acute life stress score among patients with atrial fibrillation was 56 ± 33, while in controls it was 34 ± 27 (P &#60; 0.01). Spontaneous conversion of atrial fibrillation to sinus rhythm was observed in 72 patients (63%). In univariate analysis alcohol consumption, income, education and smoking habits did not affect spontaneous conversion. High coffee consumption (OR 0.3 95% CI 0.11–0.49; P &#60; 0.008) and high body mass index were associated with a significantly greater risk of atrial fibrillation (OR 1.5 95% CI 1.2–1.7).

Conclusions
Type A behaviour pattern and acute life stress affect the development and spontaneous conversion of atrial fibrillation. Patients with acute stress showed the highest probability of spontaneous conversion followed by patients with Type A behaviour. Other socio-economic factors affect spontaneous conversion and recurrences of lone atrial fibrillation to a lesser extent.

                    

atrial fibrillation, conversion, psychology, acute stress life
                    Introduction

Although the importance of psychosocial factors in the development of cardiac arrhythmias has been extensively debated, there are only a few studies that show how these factors contribute to the development of “minor arrhythmias”. This is probably due to the many disciplines involved in the field, possibly resulting in the importance of epidemiological and pathophysiological observations being underestimated.
A relationship between psychological factors and arrhythmogenesis in humans has been reported [1–3]. Disasters such as the 1994 Los Angeles earthquake have been associated with a fivefold increase in sudden death in patients with arrhythmias [4]. Everyday stress, such as driving and public speaking, produces ventricular ectopy and runs of ventricular tachycardia [5,,6]. In addition there is a strong evidence for the arrhythmogenic potential of acute psychological stress in animals [1,,7]. While interest in the effects of mental stress and personality on ventricular arrhythmias abounds in the cardiology literature, there has been relatively little interest in studying the effects on atrial fibrillation (A-Fib). The effects of acute life stress and personality on the development and on spontaneous conversion of A-Fib are unknown.
The aim of this prospective study was to establish whether there is an interrelationship between personality factors, socio-economic factors and acute life stress with development, spontaneous cardioversion and recurrences of acute lone A-Fib.
                    Methods

                    Patient population

The study group consisted of 116 haemodynamically stable patients, hospitalized for an acute episode of lone A-Fib. Demographic and clinical characteristics of the patients are reported in Table 1.
                    
Table 1Clinical and demographic characteristics of patients included in the study at baseline

 
	Clinical characteristics
            . 	Atrial fibrillation
            . 	Control patients
            . 	P
            . 
	Number of patients	116	116	n.s.
	Mean age (years)	54 ± 7	54 ± 6.5	n.s.
	Male/female	86/30	86/30	n.s.
	Heart rate (beats/min) after cardioversion	86 ± 24	82 ± 16	n.s.
	Systolic blood pressure (mmHg)	128 ± 22	130 ± 25	n.s.
	Diastolic blood pressure (mmHg)	68 ± 14	70 ± 18	n.s.
	Mild hypertension	21	18	n.s.
	Diabetes	7	6	n.s.
	Left atrial diameter	39 ± 7	37.5 ± 5	n.s.
	Left atrial maximal volume	27 ± 6	25 ± 9	n.s.
	LV end-diastolic volume	124 ± 8	122 ± 6	n.s.
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LV = left ventricular.
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Inclusion criteria were that this was the first episode of lone A-Fib and that it occurred within 6 h of observation. The advent of A-Fib was defined as a new and clearly recognisable onset of symptoms including palpitations, dyspnoea or dizziness, or a combination of these symptoms. The diagnosis was confirmed by ECG.
Exclusion criteria were chronic A-Fib, any condition predisposing patients to A-Fib such as history of myocardial infarction, heart failure, hyperthyroidism, rheumatic heart disease, pulmonary embolism, systemic hypertension and reduced LV function (ejection fraction &#60; 45%). No patients were receiving chronic therapy with antiarrhythmic drugs, and no one was taking a calcium antagonist or a beta-blocker. Patients were evaluated and telemetry monitoring technicians notified the investigators as soon as normal sinus rhythm was restored, and obtained electrocardiographic rhythm strips. All patients underwent Doppler echocardiography examinations [8].
The Ethical Committee of our University approved the study protocol and informed consent was obtained from all participants.
                    Case–control study

To evaluate the influence of Type A personality and acute life stress in the occurrence of A-Fib, a 1:1 case–control study was designed. Patients were compared with 116 age- and sex-matched control subjects, healthy outpatient volunteers (mean age 54 ± 6.5 years). Patients were selected with the help of family doctors, following a blinded list including only sex, age and body mass index. Interviews were used to obtain information on prior acute stress (between 0 and 30 days), to define Type A behaviour and to determine the socio-economic status and other covariates (alcohol consumption, smoking, and body mass index). Let Y be a binary variable, which distinguishes cases (Y = 1) from controls (Y = 0). Then Y corresponds to the occurrence of A-Fib.
                    Type A behaviour pattern

To assess Type A behaviour, the revised Minnesota Multiphasic Personality Inventory (MMPI-2) Type A Scale was used (Table 2) [9,,10]. This questionnaire is made up of 19 items requiring true or false responses to questions about time urgency, competitiveness and hostile attitudes (see  Appendix A). The questionnaire was administered in person by specially trained interviewers and has been validated [9,,10]. A specialist in psychiatry analysed the data. High scorers on the Type A scale (>8) are described as hard-driving, fast-moving and work-oriented individuals who frequently became impatient, irritable and annoyed. For statistical analysis patients were arbitrarily categorized into four strata (0–4; 5–7; 8–10; >11).
                    
Table 2Comparison between patients with atrial fibrillation and control (case-control study)

 
	Clinical characteristics
            . 	Lone AF number (%)
            . 	Control number (%)
            . 	OR (95% CI)
            . 	P
            . 
	BMI				
	&#60;20	24 (20)	29 (25)	0.82 (−0.074 to 0.154)	0.590
	21–27	35 (30)	49 (42)	0.71 (−0.205 to 0.045)	0.263
	>27	57 (40)	38 (32)	1.50 (−0.044 to 0.204)	0.257
	Education				
	Primary	27 (23)	29 (25)	0.93 (−0.13 to 0.09)	0.839
	Some high school	64 (55)	61 (52)	1.04 (−0.098 to 0.138)	0.744
	Completed high school	25 (22)	26 (23)	0.96 (−0.094 to 0.114)	0.979
	Income				
	Lowest &#60;$30,000	30 (26)	28 (24)	1.00 (−0.091 to 0.137)	0.841
	Intermediate $30,000 to 60,000	67 (58)	64 (55)	1.00 (−0.08 to 0.168)	0.631
	Highest >$60,000	19 (16)	24 (20)	0.79 (−0.139 to 0.059)	0.521
	Alcohol consumption				
	Abstainers	9 (8)	11 (9)	0.8 (−0.082 to 0.062)	0.970
	Lowest	33 (28)	31 (26)	1.00 (−0.41 to 0.081)	0.705
	Intermediate	63 (54)	61 (52)	1.03 (−0.156 to 0.196)	0.966
	Highest	11 (10)	13 (11)	0.84 (−0.009 to 0.069)	0.973
	Smoking				
	Never	11 (9)	13 (11)	0.84 (−0.097 to 0.057)	0.773
	Former	38 (32)	34 (29)	1.04 (−0.088 to 0.148)	0.724
	Irregular	6 (5)	12 (10)	0.5 (−0.118 to 0.018)	0.232
	Pack-years	61 (52)	58 (50)	1.05 (−0.109 to 0.149)	0.862
	Coffee				
	Never	16 (13)	27 (23)	0.59 (−0.199 to 0.01)	0.070
	1–3 Cups/day	32 (27)	50 (43)	0.64 (−0.283 to 0.037)	0.016
	>3 Cups/day	68 (58)	39 (33)	1.74 (0.061 to 0.319)	0.006
	Type A personality	72 (36)	44 (18)	1.636 (0.010 to 0.35)	0.0463
	Acute stress				
	LCU 0–25	11 (9.4)	26(22)	0.42 (0.593 to 0.847)	0.002
	LCU 25–50	26 (22)	44 (38)	0.59 (−0.27 to −0.0042)	0.012
	LCU 50–75	45 (39)	30(26)	1.5 (0.009 to 0.251)	0.048
	LCU 75–100	34 (29)	16(10)	2.12 (0.088 to 0.292)	0.002
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	21–27	35 (30)	49 (42)	0.71 (−0.205 to 0.045)	0.263
	>27	57 (40)	38 (32)	1.50 (−0.044 to 0.204)	0.257
	Education				
	Primary	27 (23)	29 (25)	0.93 (−0.13 to 0.09)	0.839
	Some high school	64 (55)	61 (52)	1.04 (−0.098 to 0.138)	0.744
	Completed high school	25 (22)	26 (23)	0.96 (−0.094 to 0.114)	0.979
	Income				
	Lowest &#60;$30,000	30 (26)	28 (24)	1.00 (−0.091 to 0.137)	0.841
	Intermediate $30,000 to 60,000	67 (58)	64 (55)	1.00 (−0.08 to 0.168)	0.631
	Highest >$60,000	19 (16)	24 (20)	0.79 (−0.139 to 0.059)	0.521
	Alcohol consumption				
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	Irregular	6 (5)	12 (10)	0.5 (−0.118 to 0.018)	0.232
	Pack-years	61 (52)	58 (50)	1.05 (−0.109 to 0.149)	0.862
	Coffee				
	Never	16 (13)	27 (23)	0.59 (−0.199 to 0.01)	0.070
	1–3 Cups/day	32 (27)	50 (43)	0.64 (−0.283 to 0.037)	0.016
	>3 Cups/day	68 (58)	39 (33)	1.74 (0.061 to 0.319)	0.006
	Type A personality	72 (36)	44 (18)	1.636 (0.010 to 0.35)	0.0463
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	LCU 0–25	11 (9.4)	26(22)	0.42 (0.593 to 0.847)	0.002
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                    Life changes scaling

To assess acute psychological disturbances preceding A-Fib, Life Changes Scaling for the 1990s was used [11,,12]. The questionnaire consisted of 43 events relating to proportionate scaling life changes units (LCU) (see  Appendix A). The interviewers focused on recent history, 30 days before and after the arrhythmic episode. The same method was applied to the control group. LCU range from 0 to 100 and patients were arbitrarily categorized into four strata (0–25; 26–50; 51–75; >75).
                    Others covariates

The body mass index was calculated and patients were categorized into three strata (&#60;20; 21–27; >27). The prevalence of other covariates was assessed by a self-administered questionnaire. We investigated the following: espresso coffee consumption (0; 1–3; >3 cups of espresso per day), alcohol consumption (abstainers, lowest &#60; 20 ml/day; intermediate between 21 and 50 ml/day; heavy > 50 ml/day), income (&#60;$30,000 per year; between $30,000–$60,000 per year and >$60,000 per year), education (elementary; some high school; completed high school), smoking (never; former; irregular; packs per year).
                    Statistical analysis

Continuous variables are presented as means ± SD. Risk ratio (OR) and 95% confidence intervals (CI) were used to examine the association of A-Fib and other covariates. In logistic regression analysis, the presence of A-Fib was used as dependent variable, and independent variables were indicator variables representing covariates. Only variables of independent prognostic importance were retained in the final model. The following variables were included in the covariate-adjusted model: espresso coffee consumption, body mass index, alcohol consumption, income and smoking.
Kaplan–Meier recurrences of A-Fib curves were calculated for the high and low LCU groups. Three-month recurrences were those provided by Kaplan–Meier estimates. No patient was lost to follow-up. The association among variables was calculated with the use of Spearmen's rank correlation coefficient.
                    Results

                    Type A behaviour pattern

Type A behaviour pattern (score > 8) was found in 23 (20%) patients with A-Fib and in 11 (9%) patients of the control group (P &#60; 0.001). The mean Type A behaviour score among patients with A-Fib was 9 ± 1.07, while in control subjects it was 5.5 ± 2 (P &#60; 0.001) (Table 2). In the first stratum there was a prevalence of control subjects, while in the other strata there was a prevalence of patients with A-Fib. (Table 3). In univariate analysis increasing levels of Type A behaviour were associated with a significantly greater risk of A-Fib.
                    
Table 3Comparison within risk factors in patients with atrial fibrillation

 
	
            . 	
            . 	OR (95% CI)
            . 	P
            . 
	BMI &#60;20	BMI 21–27	1.4 (0.12–2.2)	0.10
		BMI >27	0.072 (0.01–0.42)	0.016
	Education (primary)	Some high school	2.3 (1.9–4.4)	0.001
		Completed high school	0.9 (0.07–2.0)	0.98
	Income lowest &#60;$30,000	Intermediate $30,000–60,000	2.2 (1.9–4.4)	0.001
		Highest >$60,000	0.6 (0.05–2.0)	0.088
	Alcohol consumption abstainer	Lowest	0.27 (1.0–2.9)	0.0001
		Intermediate	7.0 (3.4–5.79)	0.0001
		Highest	1.2 (0.54–0.94)	0.762
	Smoking never	Former	3.4 (1.26–3.34)	0.0001
		Irregular	0.54 (0.26–1.06)	0.349
		Pack-years	5.54 (3.97–6.43)	0.0001
	Coffee never	1–3 Cups/day	2.0 (0.37–2.3)	0.012
		>3 Cups/day	4.25 (3.27–5.73)	0.001
	Stress LCU &#60;25	LCU 25–50	0.44 (0.32–0.55)	0.005
		LCU 51–75	2.3 (2.2–2.4)	0.013
		LCU >75	2.2 (2.0–2.3)	0.001
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                    Stress

The mean LCU score among patients with A-Fib was 56 ± 33, while in control subjects it was 34 ± 27 (P &#60; 0.01) (Table 2).
In the first and second strata there was a prevalence of control subjects (P &#60; 0.01), while in the other two strata there was a prevalence of patients with A-Fib.
In univariate analysis, an increasing level of life changes units was associated with a significantly greater risk of A-Fib, and in the third and fourth strata the risk was more than twofold in patients with A-Fib (OR 3.1 95% CI 2.9–3.3).
                    Coffee (espresso cups)

The average coffee consumption among patients with A-Fib was 2.9 ± 1.4 per day and in the control group 2.1 ± 1.5 cups per day. In the third strata (>3 cups of espresso per day) there was a higher number of patients with A-Fib (Table 2).
In univariate analysis, an increasing level of coffee consumption was associated with a significantly greater risk of A-Fib (OR 1.74 95% CI 1.6–1.9, P &#60; 0.001).
                    Body mass index

The mean body mass index score among patients with A-Fib was 25.33 ± 4.60 per day and in the control group 25.18 ± 3.9 (P = 0.78). In the first and second strata there was no difference between the two groups of patients while in the third strata (body mass index > 27) there was a prevalence of patients with A-Fib (Table 2).
In univariate analysis, an increasing level of body mass index was associated with a significantly greater risk of A-Fib (OR 1.5 95% CI 1.2–1.7).
                    Other covariates (Tables 2 and 3)

Alcohol consumption. No statistical difference between the two groups was observed in any strata.
Income. No statistical difference between the two groups was observed in any strata. In univariate analysis the covariate appears to be indifferent.
Education. No statistical difference between the two groups was observed in any strata.
Smoking. No statistical difference between the two groups was observed in any strata. In univariate analysis, we did not observe a significantly greater risk in any strata.
                    Spontaneous conversion of A-Fib

Spontaneous conversion of A-Fib to sinus rhythm within 48 h of the onset of symptoms was observed in 72 patients (63%), the remaining 44 patients underwent external DC shock for cardioversion.
In univariate analysis, alcohol consumption, income, education and smoking habits did not affect spontaneous conversion to sinus rhythm in any strata (Table 4).
                    
Table 4Comparison between patients with spontaneous conversion to sinus rhythm and patients without spontaneous conversion

 
	Clinical characteristics
            . 	Spontaneous conversion
            . 	Non-spontaneous
            . 	OR (95% CI)
            . 	P
            . 
	Number of patients	72 (62)	44 (38)		
	Age of patients (years)	53 ± 6	55 ± 7		n.s.
	Gender (male/female)	52/20	33/11		n.s.
	BMI >27	20 (27)	37 (51)	0.072 (−0.420 to −0.06)	0.016
	Education				
	Primary	15 (21)	11 (23)	0.78 (−0.175 to 1.135)	n.s.
	Some high school	41 (57)	22 (51)	1.3 (1.1–1.5)	n.s.
	Completed high school	19 (27)	11 (22)	1.0 (0.84–1.2)	n.s.
	Income				
	Lowest &#60;$30,000	17 (24)	13 (29)	0.73 (0.56–0.89)	n.s.
	Intermediate $30,000–60,000	41 (57)	23 (51)	1.2 (1.0–1.39)	n.s.
	Highest >$60,000	13 (18)	8 (16)	0.9 (0.85–1.13)	n.s.
	Alcohol consumption				
	Abstainers	6 (9)	5 (11)	0.70 (0.58–0.82)	n.s.
	Lowest	20 (27)	12 (25)	1.06 (0.84–1.20)	n.s.
	Intermediate	39 (53)	23 (50)	0.56 (0.37–0.75)	n.s.
	Highest	7 (10)	4 (9)	1.1 (0.99–1.21)	n.s.
	Coffee >3 cups/day	35 (48)	33 (75)	0.3 (0.11–0.49)	0.008
	Stress >56 LCU	52 (74)	17 (38)	4.1 (3.92–4.28)	0.001
	Type A personality	26 (36)	8 (18)	2.4 (2.2–2.6)	0.06
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                    Body mass index

The univariate analysis included only patients with higher body mass index (>27), in which the difference between the two groups was significant (P = 0.016). In this analysis, the highest level of body mass index was associated with a significant reduction in the probability of spontaneous conversion to sinus rhythm (Table 4). Patients with higher BMI had slightly dilated left atria compared with patients with normal BMI and this could explain the low probability of spontaneous conversion [13].
                    Coffee

The univariate analysis included patients with a higher consumption of coffee (>3 cups/day), in which the difference between the two groups showed a trend towards statistical significance (P = 0.06). In this analysis the highest consumption of coffee was associated with a significant reduction in the probability of spontaneous conversion to sinus rhythm (Table 4).
                    Life changes units

The univariate analysis was conducted only in patients with LCU > 50. The OR was 4.1 95% CI 3.9–4.2. We can conclude that patients with high LCU are more likely to convert spontaneously to sinus rhythm within 48 h of the onset of arrhythmia (Table 4).
                    Type A behaviour

The univariate analysis was conducted only in patients with the highest number of positive answers for personality A (>11). The OR was 2.4 (95% CI 2.2–2.6) (Table 4).
                    Multiple logistic regression analysis

In the logistic regression analysis, the presence of spontaneous conversion to sinus rhythm was used as the dependent variable. Independent variables were indicator variables representing categories of stress, Type A behaviour, coffee and body mass index (Table 5). Variables considered for logistic analysis were only those with independent prognostic value. Patients with acute stress showed the highest probability of spontaneous conversion followed by patients with Type A behaviour. High coffee consumption and high body mass index negatively affect spontaneous conversion.
                    
Table 5Multiple logistic regression analysis on factors influencing spontaneous conversion to sinus rhythm

 
	Constant
            . 	Coefficient
            . 	Odd ratio (95% CI)
            . 	P
            . 
	Stress >50 LCU	0.1613	1.18	&#60;0.001
	Type A personality	0.0640	0.93 (2.2–2.6)	&#60;0.001
	Coffee >3 cups/day	−0.1461	0.86 (0.11–0.49)	&#60;0.001
	BMI >27	−0.1210	0.88	&#60;0.001
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                    Follow-up

To estimate the influence of stress on the maintenance of sinus rhythm, patients were divided into two groups according to the median value of LCU. The first group (group A) consisted of 54 patients who had LCU > 56 and group B included 55 patients who had LCU &#60; 56. Patients were followed up for three months. They were contacted by telephone every 10 days, if they were symptomatic they came for a visit and ECG recording; any recurrences of A-Fib were censored at that time.
We found 26 recurrences of A-Fib: four patients from group A and 22 patients from group B (P &#60; 0.001). In patients who suffered from A-Fib as a consequence of stress, recurrences were significantly less frequent than in those who did not suffer from stress.
                    Discussion

In a case–control study, we observed that Type A personality, life changes units, coffee and body mass index were associated with greater risk of A-Fib. To the best of our knowledge this study is the first to examine the association between psychological personality and socio-economic factors and acute stress events in patients suffering from lone A-Fib. During the last three decades, epidemiological studies have noted a correlation between important life changes, such as bereavement and retirement and others with increased mortality from coronary artery disease [12,,14,,15]. The relationship between acutely emotional events and sudden death was observed in 100 consecutive cases by Meyers and Dewar, who found that 23 victims had apparently experienced moderate or acute emotional stress during the 30 min preceding death [16]. Reich et al. [17] found that in 117 patients who were referred for antiarrhythmic management, 24 had experienced acute emotional disturbances during the 24 h preceding the life-threatening ventricular arrhythmia. In one study of 95,647 individuals observed for 4–5 years, the highest relative mortality occurred immediately after bereavement [15]. After the first month, the mortality rate returned to normal population levels. It would be interesting to establish whether A-Fib also increases in the immediate aftermath of other episodes of acute stress.
                    Spontaneous restoration of sinus rhythm

Spontaneous restoration of sinus rhythm was observed in 72 patients (63%). The probability of restoration of regular rhythm was higher in patients with more elevated life changes units. Similarly, patients with the highest Type A behaviour had more probability of converting to sinus rhythm. Body mass index and high consumption of coffee were associated with a significant reduction in the probability of spontaneous conversion. Previous data on spontaneous conversion of A-Fib to sinus rhythm have been obtained from small studies focusing on different types of antiarrhythmic treatment for promoting cardioversion [18,,19]. In these studies spontaneous conversion occurred, respectively, in about 70% of patients [20], in 44% [21] and 46% in the Digitalis in Acute Atrial Fibrillation Study [22]. The positive influence of elevated life changes units and Type A behaviour on conversion to sinus rhythm is probably due to the fact that in these types of patients the arrhythmia was induced by an exaggerated cardiovascular reactivity of short duration.
                    Recurrences

Recurrences of A-Fib are very common. Generally speaking, it can be affirmed that about 50% of patients remain in sinus rhythm after the first two months following cardioversion [19]. In the present study, we observed 26 (23%) recurrences at two months. Patients who had higher life changes units experienced a significantly lower number of episodes. Patients with Type A personality had no significant increase in recurrences during the three months of follow-up. The impact of psychosocial factors in the pathogenesis of cardiovascular event is not of long duration: for example, in one study of 95,647 individuals observed for 4–5 years the highest relative mortality occurred after bereavement, but after three weeks mortality rates returned to normal population levels [15]. During the Los Angeles earthquakes of 1994 and after the first day of missile strikes on Israel, cases of sudden cardiac death rose sharply from the day preceding the catastrophes to the day of the stress-inducing events, but in a few days mortality rates returned to normal levels [4,,23].
                    Pathophysiological mechanisms

Researchers have consistently noted an interrelationship between behavioural factors and arrhythmogenesis in humans and in animals [24–27]. Acute stress induces electrocardiographic alteration and induces an increase in QT dispersion that may facilitate arrhythmic manifestation [26]. The exact mechanisms underlying these effects on the action potential duration remain unclear, but it is possible that they are mediated by the sympathetic nervous system. This hypothesis is supported by the increase in circulating catecholamines in the aftermath of acute life stress [27] and by the observation that beta-adrenergic blockade prevents the arrhythmogenic effects of acute life stress [28,,29]. Evidence suggests that Type A behaviour individuals are more likely to exhibit hypercholesterolaemia and high levels of circulating catecholamines [30] as well as diminished mononuclear leukocyte beta-adrenergic receptor function [31]. The data relating behavioural factors to arrhythmia therefore show the reliability of the effects, and identify excessive sympathetic activation as a major precipitating factor. The exact mechanism by which acute psychological disturbances may predispose to A-Fib is unknown. However, some possible mechanisms have been proposed. Mental stress increases autonomic sympathetic activation and the production of steroid and free fatty acids [32,,33]. Death associated with acute psychological stress has been attributed to the imbalance between the autonomic parasympathetic and sympathetic systems with the overriding effect of the sympathetic [34].
In general, stimuli that provoke anger-like responses are especially likely to lead to abnormalities in rhythm [29]. Researchers have also related behavioural factors to arrhythmias in other experimental animals [35].
                    Limitations of the study

All information about socio-economic factors and acute life stress were collected at the time of hospitalization for cardioversion of arrhythmia. Results of this study may not be applicable to all patients with A-Fib because we selected only patients with idiopathic A-Fib, while the majority of patients with this supraventricular arrhythmia present with structural heart disease. However, the number of patients is large enough to draw information about the influence of stress and personality on the development of lone A-Fib.
                    Conclusions

The present study suggests that Type A behaviour pattern of personality and acute life stress affects the development and spontaneous conversion of A-Fib. Patients with acute stress showed the highest probability of spontaneous conversion followed by patients with Type A behaviour. Other socio-economic factors such as alcohol consumption, espresso coffee consumption and smoking affect spontaneous conversion and recurrences of A-Fib to a lesser extent.
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                    Appendix A. Items on the MMPI-2 Type A Scale

                    Type A scale (19 items)

	When people do me wrong, I feel I should pay them back if I can, just as a matter of principle.

	It makes me impatient to have people ask my advice or otherwise interrupt me when I am working on something important.

	I resent having anyone trick me so cleverly that I have to admit I was fooled.

	I have at times stood in the way of people who were trying to do something not because it amounted to much but because of the principle.

	I easily become impatient with people.

	I have often found people jealous of my good ideas, just because they have not thought of them first.

	I have at times had to be rough with people who are rude or annoying.

	There are certain people whom I dislike so much that I am inwardly pleased when they are caught for something they have done.

	It makes me nervous to have to wait.

	I am often inclined to go out of my way to win a point with someone who has opposed me.

	I am often sorry because I am so irritable and grumpy.

	I am usually very direct with people I am trying to correct or improve.

	I am often very irritable with people when they interrupt my work.

	Others tell me I eat too fast.

	At movies, restaurants, or sporting events, I hate to have to stand in line.

	I work very long hours even though my work doesn't require this.

	I get very irritable when people I depend on don't get their work done on time.

	I work best when I have a definite deadline.

	I always have too little time to get things done.


Legend: Yes always = score 5; sometimes = score 3; occasionally = score 2; never = score 0.
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