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Introduction
Psychological stress has been associated with concurrent episodes 

of atrial fibrillation (AF) but an association has not been described 
for episodes of AF starting hours later during predominantly vagal 
periods.  Using myself as the subject of a 22-month observation, I 
show that a possible association between daytime psychological 
stress and vagally mediated atrial fibrillation (VMAF) warrants 
further investigation. 

Phillippe Coumel, “a founding father of arrhythmology”1described 
AF during evening rest in autonomic terms.  His 1978 description of 
AF occurring during “predominantly vagal periods” was based upon 
observations of 18 subjects.2Coumel and his coauthors proposed 
that vagal activity led to nonhomogeneous shortening of the Atrial 
Effective Refractory Period (AERP), causing a reentry dynamic and 
that the phenomenon was triggered by sympathetic activity. 

Writers since Coumel have called AF during evening rest vagal AF3 

and vagally mediated AF (VMAF). VMAF as a condition describes 
cases in which greater than 90% of paroxysmal AF (PAF) episodes 
start during predominantly vagal periods.4 I use the term VMAF 
because of its frequent appearance in the literature and because it 
describes a single episode as well as a condition. The prevalence of the 

condition VMAF within a population of patients with AF has been 
reported as 12%,4 27% in a study of patients awaiting radiofrequency 
ablation,5 and the 2008 Euro Heart Study reported 6% of AF patients 
have VMAF.6 Episodes of VMAF have been reported in endurance 
athletes7 but an association between VMAF and psychological stress 
has not been described. 

VMAF is one of three autonomically classified types of paroxysmal 
atrial fibrillation (PAF).  The other two are adrenergically mediated 
AF (AMAF) and random AF.  As with VMAF, when 90% or more 
AF episodes begin during, predominantly adrenergic periods, one 
has been said to have AMAF.  Random AF applies to the remaining 
cases.5

Studies of AF in general (not specific for VMAF) have shown an 
association between episodes of anger and hostility,8 long working 
hours,9 and job strain.10The association between stressful events or 
periods and AF was described for AF in general.  No studies have 
explored an association between psychological stress and delayed 
episodes of VMAF.

Increasing propensity for AF with aging has been described electro 
physiologically and electroanatomically11 and the lifetime risk for 
AF according to the Framing ham Heart Study was 26.0% for men 
and 23.0% for women ages 40 and older.12 Other risk factors for 
AF include genetics, heart failure, valvular disease, hyperthyroidism, 
hypertension, atherosclerotic coronary artery disease, diabetes 
mellitus, obesity, obstructive sleep hypopnea, smoking, and excessive 
alcohol use.13,14,15,16 Post traumatic stress disorder (PTSD) has been 
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Abstract
This self-report of vagally mediated atrial fibrillation (VMAF) describes a possible association with daytime psychological stress in an 

otherwise healthy 68-year-old physician with no risk factors for atrial fibrillation (AF) other than age.  During a 22-month initial observation 
period, 121 episodes of VMAF were recorded and 105 of them (86.8%) occurred six to twelve hours after episodes of intense psychological 
stress. To the author’s knowledge this is the first report of a possible association between psychological stress and VMAF.  The unique 
characteristics of psychological stress associated with VMAF may warrant medical treatment modifications and may benefit from stress 
reduction strategies.  Further investigation of the possible association between psychological stress and VMAF may be warranted. 
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proposed as a risk factor for AF17 but psychological stress, though 
acknowledged, as a consequence of AF, has not been classified as a 
risk factor for AF.18,19

Aside from age (68), I have none of the risk factors that have, so 
far, been associated with AF.  My workup included blood studies, 
ECG, cardiac ultrasound, stress test, and chest CT with contrast, all 
of which were normal.  The absence of risk factors and comorbidities 
increases the likelihood of a direct association between psychological 
stress and AF. 

Possibly relevant is my personal history of trauma, including 
childhood abuse, torture, street fighting, and high-risk sports.  Decades 
of adrenergic surges may have created previously inconsequential 
AF substrate which may have increased my vulnerability to AF.  
One study has shown an association between adverse childhood 
experiences and cardiovascular disease (CVD) later in life20 and a 30-
year longitudinal study showed a greater than 50% higher incidence 
of CVD following childhood adversity.21 AF in particular has not 
been linked with childhood adversity but both psychological and 
physiological mechanisms suggest a likely association. 

Method and Materials 
My first episode of presumed AF started during rest six hours 

after my final presentation of a national book tour for the self-help 
book I ironically titled Mind Easing.22 Jet lagged and overwhelmed, 
I experienced an uncharacteristic episode of stage fright which 
I hid from the audience. Later, during a restful (vagal) period, I 
experienced irregularly irregular tachycardia suggestive of AF.  The 
episode resolved within an hour which made documentation by 
ECG impossible.  Subsequent episodes, however, were recorded 
either by 12 lead ECG or by single lead on-demand device tracings 
all lasting 30 seconds or longer which confirmed the diagnosis of 
atrial fibrillation in accordance with the 2020 ESC guidelines for 
the diagnosis and management of atrial fibrillation.23 Distressed by 
and curious about the seeming counterintuitive experience of AF 
occurring hours after an obviously stressful event rather than at its 
moment, I began recording AF episodes and episodes of intense 
psychological stress. Informed consent for making and recording 
observations is implicit as I am both the subject and the observer. The 
observations were made in a handwritten journal and they had no 
effect on treatment decisions and did not violate the ethical principles 
for medical research involving human subjects per the declaration of 
Helsinki, by the World Medical Association.  

Immediately following my first episode of AF, I purchased a single 
lead mobile on-demand ECG recording device and used it throughout 
the study period.  I preferred an external on demand monitor rather 
than an implantable monitor in order to have immediate feedback 
regarding the timing of AF episodes in case it would seem that 
phenomena other than psychological stress should be considered and 
recorded.  As no other variables seemed associated with AF episodes, 
psychological stress was the association investigated. 

Single lead ECG recordings were taken at least hourly during the 

day and evening and more often if an AF episode were suspected 
because of tachycardia or unusual chest sensations. At least three 
recordings were taken each night. Night time wake ups were facilitated 
by deliberate evening hydration combined with mild benign prostate 
hypertrophy. I recorded all AF episodes in a diary and included 
approximate start, stop and elapsed times for each episode. AF 
episodes, when they occurred, were recorded independent of detailed 
descriptions of daytime stress and did not effect the description of 
the preceding stress.

During the 22-month observation period, I consumed no alcoholic 
beverages, followed a vegetarian diet, steadily maintained a BMI of 
21 (6’0”/153 lbs. +/- 3 lbs.) and avoided overeating. I maintained 30 
minutes of moderate exercise daily and slept, on average, seven hours 
nightly (minus brief wake ups).  During the 22-month study, I took 
atenolol 25mg twice daily and apixaban 5 mg twice daily. 

I deemed self-perceived psychological stress intense when the 
degree of stress substantially exceeded my usual day to day stress.  
As a practicing psychiatrist and owner/director of a twenty-four-
clinician practice in two locations while writing a book and engaging 
in social media and speaking engagements, I had many opportunities 
for intense bouts of stress.  Examples of intense psychological stress 
include fielding complaints by patients about staff clinicians, news of 
a possible lawsuit, sudden unexpected urgent demands for regulatory 
reports and, most commonly, rushing to accomplish too much over the 
course of several hours. 

Short term psychological stress is difficult to quantify. Most existing 
validated psychological tests of stress such as the perceived stress scale 
(PSS)24 and the Stress and Adversity Inventory (STRAIN)25 measure 
stress over the past month (PSS) or over the lifespan (STRAIN).  Other 
psychological tests for stress can be found at the Stress Measurement 
Network Toolbox (https://stressmeasurement.org).  I could not find 
a quantitative psychological measurement of stress lasting less than a 
single day perhaps because day to day stress can be affected by one’s 
history of stress exposure, variations in stress perception (threat vs 
challenge) and responses to perceived stress, confounding attempts at 
objective measurement. 

Biomarkers for short term psychological stress, such as salivary 
cortisol, have significant limitations. Salivary cortisol’s accuracy was 
tested by using the Trier Social Stress Test26in which subjects are 
given ten minutes to prepare a speech and ten minutes to deliver 
the speech along with performing mental arithmetic in front of an 
evaluating audience.  Thirty percent of study subjects did not mount 
a cortisol response and there was significant variation in the levels 
of those who showed a response.27 Other biomarkers I considered 
for stress measurement included pro in flammatory cytokines and 
RNA and transcriptome profiling, but they have considerable 
variability and significant expense. Measurements of heart rate 
velocity and blood pressure can vary with non-stress phenomena 
such as excitement and exercise and proved excessively cumbersome 
for this study. In a review of best practices for stress measurement, 
Crosswell and Lockwood concluded “biomarkers should not replace 
self-report, behavioral, and cognitive outcomes…”28 The apparent 
lack of objective and quantifiable measurements of short term (one 
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day or less) stress may explain why so few studies of the association 
between psychological stress and AF have been conducted. 

The authors of a study of “let-down migraine” (migraine occurring 
at rest hours after a psychological stressful event) that is similar in 
design to this observational report also used a simple and subjective 
assessment of psychological stress. In a three-month study of 17 
subjects, they asked the participants “on a scale of zero to ten how 
stressful was today?”. The authors reported a “strong association” 
between psychological stress and migraine headaches occurring six to 
twenty-four hours later.29 My simple determination of intense stress is 
similar to their scale of zero to ten.  Subjective determination of self-
perceived short term psychological stress appears to be the current 
best practice for assessing degrees of short-term psychological stress. 
Hopefully quantitative psychological tests and reliable biomarkers 
for short-term stress will be developed in the future.

Results
Over the course of 22 months, I recorded 125 PAF episodes. Of 

the 125 episodes, 121 (96.8%) occurred during predominantly vagal 
periods (during evening rest or sleep). Given that the condition 
VMAF has been defined as having 90% or greater PAF episodes 
during, predominantly vagal periods,5 VMAF appears to be an 
appropriate classification for this presentation of PAF. 

Of the 121 VMAF episodes, 105 (86.8%) began six to twelve 
hours following psychologically stressful events or periods that were 
deemed intense. Of 132 episodes of intense stress, 105 (79.5%) were 
followed by an episode of VMAF. 

During the 22-month observation period 4 AMAF episodes 
started during intense psychological stressful events and were evenly 
spaced throughout the study period. Those events may have involved 
stress of a higher degree or of a different character than the intense 
stress preceding VMAF episodes but I did not have sufficient data to 
be able to draw any conclusions about differences between AMAF 
and VMAF episodes associated with psychological stress. 

Over the course of the 22-month observation period I experienced 
a trend toward more frequent episodes of PAF and PAF episodes 
of longer duration. During the first 3 months 11 episodes lasted 1 
to 12 hours for an average 7.7 hours per episode. During the last 3 
months of the study, 17 episodes lasted 8 to 60 hours, on average 38.4 
hours per episode.  Progression of AF burden may have been due to 
recurrent AF episodes (“AF begets AF”)30 or it may have been due to 
the possibly deleterious effect of beta blockers on VMAF.7

The initial observation period was terminated and rhythm control 
treatment started out of concern that AF progression could reduce 
the likelihood of successful treatment. Normal sinus rhythm was 
achieved with flecainide 100 mg twice daily and at the same time, 
I began workload reduction and frequent use of brief mindfulness 
exercises.  Atenolol was discontinued due to bradycardia. As of this 
writing 18 months have elapsed with no AF episodes along with very 
few intense psychologically stressful events. 

During the first six months following the end of the initial 
22-month observation period, supraventricular ectopy was recorded 
during times of psychological stress and intense physical exertion 
approximately three times per week, gradually subsiding and then 
rarely occurring. The dissipation of supraventricular ectopy coincided 
with reduction of episodes of intense psychological stress may 
represent a lag between initiation of stress reduction strategies and 
their eventual effectiveness. 

Discussion
This self-report has several limitations. First, the strength of a 

single case study is so limited by its number that it can only present 
an observation that may warrant further investigation. Next, using 
an external mobile ECG recording device may be a limitation as an 
implantable continuously recording device would give more precise 
readings. If it were available, a validated tool for objective assessment 
of brief psychological stress might provide a more valid quantification 
of psychological stress than approximated self-assessment.  A reliable 
and convenient stress biomarker accurately assessing short-term 
stress, if one exists or if one were developed, would provide objective 
confirmation of stress levels during times of self-perceived stress.  The 
accuracy of self-reported findings is potentially hampered by the risk 
of reporter bias and the potential for bias is greater when the reporter 
is also the author.  

Despite its limitations, this study presents a large number of VMAF 
episodes(121) and correlates them with a large number of episodes 
of intense psychological stress(132). Given that 86.5% of the VMAF 
episodes were preceded by intense psychological stress and given 
that 79.5% of intense psychological stress episodes were followed 
by VMAF episodes, these findings support a possible association 
between intense psychological stress and subsequent episodes of 
VMAF. Larger studies would be needed to test this assertion. 

If an association exists between daytime psychological stress and 
evening or nighttime episodes of AF then what might account for 
the delay between the two phenomena? Despite prolific studies of AF 
physiology, current descriptions have not yet included mechanistic 
explanations for the delay. Demographic reports of VMAF and 
AMAF are divided.  Two report no cardiac morbidities in individuals 
with VMAF2,3 and one reports similar rates of cardiac comorbidity 
for VMAF and AMAF4. 

Cardiac Regulatory Capacity (CRC), also referred to as autonomic 
flexibility, might help form a theory about the delay between stressor 
and VMAF onset. CRC refers to coactivation between sympathetic 
and parasympathetic influences as a dynamic process of rebalancing.31 
Perhaps individuals with VMAF are equipped with enough autonomic 
flexibility to temporarily mount a parasympathetic response to a 
sympathetic perturbation but not enough to manage subsequent vagal 
overactivity or adrenergic surges during predominantly vagal periods.  
Beyond satisfying conjecture, finding a mechanistic explanation for 
a delay between stressor and AF onset may lead to treatment and 
management approaches to reduce AF burden. 
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psychological stress and evening or nighttime episodes of vagally 
mediated atrial fibrillation (VMAF). Over the course of 22 months, 
86.8% of his 121 VMAF episodes were preceded by intense episodes 
of psychological stress and 79.5% of his 132 episodes of intense 
psychological stress were followed by episodes of VMAF. The concept 
of autonomic flexibility may contribute to an explanation for the 
delay between stressors and VMAF episodes. Medical treatment with 
rhythm control tailored to VMAF combined with stress reduction 
strategies may help reduce AF burden for this possible AF subtype.  
Further investigation of the association between psychological stress 
and VMAF is warranted.   
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Medical treatment of AF offers a choice of rate or rhythm control32 
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This self-report of a 68-year-old physician with no known 
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