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Abstract
AIM: To analyze electrocardiographic features of pa-
tients diagnosed with posttraumatic stress disorder 
(PTSD) after the Van-Erciş earthquake, with a shock 
measuring 7.2 on the Richter scale that took place in 
Turkey in October 2011.

METHODS: Surface electrocardiograms of 12 patients 
with PTSD admitted to Van Erciş State Hospital (Van, 
Turkey) from February 2012 to May 2012 were exam-
ined. Psychiatric interviews of the sex and age matched 
control subjects, who had experienced the earthquake, 
confirmed the absence of any known diagnosable psy-
chiatric conditions in the control group.

RESULTS: A wide range of electrocardiogram (ECG) 
parameters, such as P-wave dispersion, QT disper-
sion, QT interval, Tpeak to Tend interval, intrinsicoid 
deflection durations and other traditional parameters 
were similar in both groups. There was no one with an 
abnormal P wave axis, short or long PR interval, long 

or short QT interval, negative T wave in lateral leads, 
abnormal T wave axis, abnormal left or right intrinsi-
coid deflection duration, low voltage, left bundle branch 
block, right bundle branch block, left posterior hemi-
block, left or right axis deviation, left ventricular hyper-
trophy, right or left atrial enlargement and pathological 
q(Q) wave in either group.

CONCLUSION: The study showed no direct effect of 
earthquake related PTSD on surface ECG in young pa-
tients. So, we propose that PTSD has no direct effect 
on surface ECG but may cause electrocardiographic 
changes indirectly by triggering atherosclerosis and/or 
contributing to the ongoing atherosclerotic process.
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INTRODUCTION
Posttraumatic stress disorder (PTSD) is a psychiatric dis-
ease that is characterized by recurrent symptoms of  stress 
and anxiety that develop after exposure to an extreme psy-
chological trauma, such as earthquake, war or accidents[1]. 
Although acute cardiovascular events, such as sudden 
death, myocardial infarction and Takotsubo cardiomy-
opathy, are frequently reported, especially during the early 
phases of  these mental stressors[2-5], cardiovascular effects 
of  PTSD are not well known. While there are a few stud-
ies examining electrocardiographic features of  veterans 
with PTSD[6,7], we did not encounter any study examining 
electrocardiographic features of  patients with PTSD re-
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lated to an earthquake. In this study, we aimed to analyze 
electrocardiographic features of  patients diagnosed with 
PTSD after the Van-Erciş earthquake, with a shock meas-
uring 7.2 on the Richter scale that took place in Turkey in 
October 2011.

MATERIALS AND METHODS
Patients
Twelve patients with PTSD admitted to Van Erciş State 
Hospital (Van, Turkey) from February 2012 to May 2012 
were included in the study. Anyone in the study popula-
tion with a rhythm other than sinus rhythm, a history 
of  cardiovascular or other chronic medical disorders, 
or using beta-blockers, tricyclic antidepressants or other 
medications that affect autonomic function and electro-
cardiogram (ECG) patterns was excluded from the study. 
Transthoracic echocardiography was performed in all 
subjects of  the study and subjects with any chamber en-
largement, systolic or diastolic dysfunction, valvular heart 
disease, pulmonary hypertension or any other detectable 
heart disease were excluded from the study. Psychiatric 
interviews of  the sex and age matched control subjects 
who had experienced the earthquake confirmed the ab-
sence of  any known diagnosable psychiatric conditions.

Analysis of electrocardiograms and definitions 
Recording of  a 12-lead ECG was performed after 10 min 
of  supine rest at standard sensitivity (10 mm = 1 mV) 
and a paper speed of  50 mm/s. ECG was obtained at the 
same time of  the day (between 09:00 AM and 11:00 AM) 
for all participants and in a quiet room to minimize exter-
nal noise. ECGs were scanned to digital media in 300 dpi. 
Then they were transferred to high-resolution computer 
screens and evaluated by two of  the investigators who 
were blind to clinical and patient information. Three con-
secutive beats were used for analysis.

PR interval, R wave amplitude and QRS duration 
were calculated in lead V5. A PR interval longer than 200 
ms was defined as long PR and shorter than 120 ms was 
defined as short PR. A QRS duration longer than 120 ms 
was defined as long QRS. The presence and site of  path-
ological Q waves were recorded. A Q wave in any leads 
longer than 40 ms was defined as pathological q(Q) wave. 
Abnormal P wave axis was defined as P axis < 0 degrees 
or > 75 degrees[8]. Intrinsicoid deflection is the duration 
of  the earliest appearing Q or R wave to the peak of  the 
R wave. It was calculated in V2 for the right ventricle and 
V5 for the left ventricle. Abnormal intrinsicoid deflection 
was defined > 35 ms and > 45 ms for right and left ven-
tricle respectively.

P wave duration was defined as the time measured 
from the onset to the end of  the P wave deflection. 
The onset of  the P wave was considered as the junction 
between the isoelectric line and first visible upward or 
downward slope of  the trace. The return of  the trace to 
the isoelectric line was considered to be the end of  the P 
wave. P wave dispersion (Pd) was defined as the differ-
ence between maximum and minimum P wave durations 

(Pmax and Pmin, respectively) occurring in any of  the 
12 leads[9]. QT interval was defined as the interval from 
the beginning of  the QRS complex to the end of  the T 
wave. The end of  the T wave was defined as intersection 
of  the terminal limb of  the T wave with the isoelectric 
baseline[10]. The longest and shortest QT intervals across 
12 leads were defined as the maximum QT (QTmax) and 
the minimum QT (QTmin) intervals, respectively. They 
were corrected according to heart rate by using the Bazett 
formula and were defined as corrected QTmax (cQT-
max) and corrected QTmin (cQTmin), respectively. cQT 
dispersion (cQTd) was defined as the difference between 
cQTmax and cQTmin. For the Tpeak to Tend interval 
(TpTe) measurement, time interval between the peak of  
T wave, i.e., the time point in which T wave had highest 
amplitude and end of  the T wave which also was defined 
as the crossing point of  the T wave and isoelectric line, 
was noted as a function of  time. TpTe was also corrected 
according to heart rate and referred to as cTpTe. Abnor-
mal ECG recordings with ambiguous T-waves, distorted, 
flat or with high noise levels by any means were excluded.

Left atrial enlargement was defined as a P wave with 
a broad and negative (> 1 mm) terminal part in lead V1 
and/or P wave duration ≥ 120 ms in leads I or II. Right 
atrial enlargement was defined as P wave amplitude > 0.2 
mV in leads II and aVF and/or > 0.1 mV in lead V1 and 
V2. Supraventricular or ventricular ectopic beats were 
defined as one or more supraventricular or ventricular ex-
trasystoles in 10 s. A QRS duration ≥ 120 ms was defined 
as prolonged QRS. Ventricular conduction abnormali-
ties were classified as right bundle branch block (RBBB), 
left bundle branch block (LBBB), left anterior hemiblock 
(LAH) or left posterior hemiblock (LPHB). Deviation of  
the QRS or T wave axis to the left (-30 <) or to the right (> 
90) was defined as an abnormal QRS axis. The QT interval 
was corrected using the Bazett formula (QTc = QT/√RR). 
Left ventricular hypertrophy was defined by the Sokolow-
Lyon criterion (S in V1 + R in V5 or V6 ≥ 3.5 mV). Low 
voltage was diagnosed when the amplitude of  the QRS 
complex in each of  the three limb leads (I, II, III) was < 
5 mm. Repolarization abnormalities included ST segment 
elevation, ST segment depression and T-wave inversion.

Statistical analysis
Statistical analysis was performed with SPSS 16.0 (IBM 
Inc., New Orchard Road, Armonk, NY, United States). 
Continuous variables were given as mean ± SD and 
categorical variables were given as percentages. Due to 
small sample size, comparisons between groups were 
performed with nonparametric tests. For continuous 
parameters, Mann-Whitney U test was used, while χ 2 or 
Fisher’s exact test was used as appropriate for categorical 
variables. All statistical comparisons were made within 
95%CI. A P value of  less than 0.05 was accepted as sta-
tistically significant.

RESULTS
Except for diastolic blood pressure, demographic fea-
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tures of  the groups were comparable (Table 1). There 
was no one with a history of  hypertension, hyperlipid-
emia or diabetes mellitus in either group. Transthoracic 
echocardiography was available in all patients and control 
subjects. Basic echocardiographic measurements of  the 
groups were also similar (Table 2). 

Electrocardiographic features of  the groups are pre-
sented in Table 3. There was no difference between ECG 
parameters of  the groups. There was no one with abnor-
mal P wave axis, short or long PR interval, long or short 
QT interval, negative T wave in lateral leads, abnormal 
T wave axis, abnormal left or right intrinsicoid deflec-
tion duration, low voltage, left bundle branch block, right 
bundle branch block, left posterior hemiblock, left or 
right axis deviation, left ventricular hypertrophy, right or 
left atrial enlargement and pathological q(Q) wave in ei-
ther group.

DISCUSSION
Unanticipated catastrophic events resulting in acute psy-
chological stress have been extensively reported as a 
cause of  cardiovascular events and mortality[1]. Kim et 
al[4] reported the relationship between severe emotional 
stress and vasospastic angina in patients without organic 
coronary heart disease. Meisel et al[11] documented an 
increase in the incidence of  acute MI and sudden death 
in the Tel Aviv area during the initial phases of  the Gulf  
War in 1991. An increase in hospital admissions for acute 
MI in England on the day of  the 1998 World Cup match 
against Argentina has also been reported[12]. There is also 
extensive literature demonstrating increased cardiovas-
cular events and mortality after earthquakes which are 
good examples of  unique unpredictable disasters result-
ing in severe mental stress. Tsuchida et al[13] demonstrated 
that severe earthquakes result in an increased incidence 
of  acute coronary syndromes and cerebral hemorrhage. 
Increased cerebrovascular events were also reported after 
the Hanshin-Awaji earthquake[14,15]. Although the precise 
pathophysiological mechanism of  the cardiovascular con-
sequences of  acute mental stressors are not well known, 
some physiological responses have been proposed to be 

potential triggers of  myocardial supply-demand and by 
atherosclerotic plaque disruption, thrombus formation 
and eventually ischemia-arrhythmia[16,17]. Increase in heart 
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Table 1  Demographic and clinical features of the groups 
(mean ± SD)

PTSD 
(n  = 12)

Controls 
(n  = 12)

P  value

Age (yr)  28.4 ± 7.5  28.5 ± 7.2 NS
Gender (%female) 91.6 83.30 NS
Body mass index (kg/m2)  23.8 ± 4.3  24.3 ± 3.1 NS
Creatinine Clearance (mL/min) 99.4 ± 26 99.8 ± 16 NS
Current smoker (%) 16.6 16.6 NS
Family history of coronary artery 
disease (%)

0 8.3 NS

Systolic blood pressure (mmHg)  103.5 ± 8.8   110.4 ± 11.4 NS
Diastolic blood pressure (mmHg) 64.5 ± 6 71.9 ±  7 0.03
Heart rate (beat/min)      78.7 ± 18.6     78.8 ± 13.5 NS

PTSD: Posttraumatic stress disorder; NS: Not significant. 

Table 2  Transthoracic echocardiographic features of the 
groups (mean ± SD)

PTSD 
(n  = 12)

Controls 
(n  = 12)

P  value

Left ventricular end diastolic diameter 
(mm) 

42.8 ± 2.6 43.1 ± 3.4 NS

Left ventricular end systolic diameter 
(mm)

23.3 ± 1.7 24.9 ± 3.8 NS

Left ventricular ejection fraction (%) 63.3 ± 2.3 63.7 ± 1.8 NS
Interventricular septum thickness (mm)      8 ± 0.6   8.3 ± 0.7 NS
Left ventricular posterior wall thickness 
(mm)

  7.8 ± 0.4   8.2 ± 0.6 NS

Left atrial anteroposterior diameter (mm) 31.5 ± 4.8 29.2 ± 4.1 NS

PTSD: Posttraumatic stress disorder; NS: Not significant.

Table 3  Electrocardiographic features of the groups (mean 
± SD)

PTSD 
(n  = 12)

Control 
(n  = 12)

P  value

P wave parameters
   Pmax (ms)   96 ± 15   96.6 ± 11.5 NS
   Pmin (ms)   67.7 ± 14.4 72.5 ± 8.6 NS
   Pd (ms)   27.7 ± 11.3   24.2 ± 11.6 NS
QT parameters  
   QT V5 (ms)    361 ± 41.3    350 ± 37.7 NS
   cQT V5 (ms) 403.4 ± 35.1 401.2 ± 20.2 NS
   Qtmax (ms) 373.3 ± 44.6 358.3 ± 32.4 NS
   Qtmin (ms)    340 ± 36.2 325.8 ± 36.3 NS
   QTd (ms)   33.3 ± 26.1   32.5 ± 17.6 NS
   cQTmax (ms) 415.5 ± 27.5 411.5 ± 23.2 NS
   cQTmin (ms)    380 ± 37.5 373.8 ± 30.3 NS
   cQTd (ms)   35.5 ± 26.8   37.7 ± 19.5 NS
T wave parameters
   TpTe V5 (ms)   80.4 ± 17.4   83.3 ± 12.3 NS
   cTpTe V5 (ms)   89.3 ± 15.2   95.4 ± 10.9 NS
   Presence of negative T wave 
(anterior leads) (%)

66.6 58.3 NS

   Presence of negative T wave 
(inferior leads) (%)

16.6 0 NS

   Presence of U wave (%)   8.3   8.3 NS
PR interval (ms) 145.83 ± 23.53 143.33 ± 16.70 NS
QRS duration (ms) 73.3 ± 9.6   82.5 ± 11.4 NS
Right ventricle intrinsicoid 
deflection (ms)

26.6 ± 6.8 28.9 ± 4.9 NS

Left ventricle intrinsicoid 
deflection (ms)

    34.5 ± 4 34.4 ± 5.1 NS

R wave amplitude   0.9 ± 0.3   1.2 ± 0.5 NS
Infra HIS conduction abnormalities
   Left anterior hemiblock (%) 0   8.3 NS
   Left axis deviation (%) 0   8.3 NS
   ST segment elevation (%) 0 16.6 NS

PTSD: Posttraumatic stress disorder; NS: Not significant; Pmax: Maximum 
P wave duration; Pmin: Minimum P wave duration; Pd: P wave disper-
sion; cQT: Corrected QT interval; QTd: QT dispersion; cQTd: Corrected 
QT dispersion; QTmax: Maximum QT interval; cQTmax: Corrected maxi-
mum QT interval; QTmin: Minimum QT interval; cQTmin: Corrected 
minimum QT interval; TpTe: Tpeak to Tend interval; cTpTe: Corrected 
Tpeak to Tend interval.
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ies seem to be a consequence of  ischemic heart disease 
caused by traditional risk factors with a probable contri-
bution of  PTSD. On the contrary, in our study, which is 
the first one comparing the ECGs of  patients with earth-
quake related PTSD and healthy subjects, we could not 
find any electrocardiographic difference between groups.

In conclusion, our study showed no direct effect of  
earthquake related PTSD on surface ECG, at least not in 
short term follow up. Although long term follow up may 
disclose some ECG changes, most probably these chang-
es will be due to atherosclerotic coronary artery disease. 
Therefore, we propose that PTSD has no direct effect on 
surface ECG but may cause electrocardiographic changes 
indirectly by triggering and/or contributing to the ongo-
ing atherosclerotic process.
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