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INTRODUCTION  

Acute ST-segment elevation myocardial infarction 

(STMI) is still an important cause of morbidity and 

mortality despite all the medical developments. More 

than seven million people die from coronary artery 

disease each year, accounting for 12.8% of all deaths.
[1]

 

Percutaneous coronary interventions (PCI) are major 

treatment strategies for STMI patients and reduce 

mortality and morbidity in case of complications.
[2]

 

STMI patients have an important risk factor for cardiac 

arrest, which can develop in and out of the hospital. 

There are many risk factors and scoring systems that will 

predict cardiac arrest in patients with STMI.
[3]

 

  

Yawning is an involuntarily act with a maximal opening 

of mouth from jaws, followed by a deep inspiration and a 

slow expiration through the mouth and nose. It is thought 

to be caused by lack of sleep, fatigue, hunger, stress, 

brain hypoxia and social empathy.
[4]

 Despite this, neither 

its mechanism nor functionality is fully known.
[5]

 It is 

argued that one of the important functions of yawning is 

to reverse hypoxia by a deep inspiration and increase 

metabolism by extracting more CO2 and that it is done 

by stimulating the carotid body by hypoxia.
[5-6-7]

 In 

addition to physiological yawning, the increase in the 

frequency of yawning independently of ambient 

conditions is defined as abnormal yawning in the 

literature.
[8-9]

  

 

We observed that a cardiac arrest followed an abnormal 

yawning in patients undergoing primary PCI due to 

STMI. This observation made us think that abnormal 

yawning could be a precursor to cardiac arrest. 

Therefore, we investigated the relationship of abnormal 

yawning with cardiac arrest in patients undergoing 

primary PCI due to ST-segment elevation myocardial 

infarction.  

 

PATIENTS AND METHODS 

175 consecutive patients diagnosed with STMI between 

December 2016 and April 2018 and taken in the catheter 

laboratory by the same cardiologists were included in 

this observational prospective study. Patients were 

divided into two groups: cardiac arrest developed and 

non-developed during primary PCI. Cardiac arrest was 

defined as that cardiopulmonary resuscitation and/or 

defibrillation are needed. Abnormal yawning was 

defined as 2 or more yawning frequencies per minute in 

accordance with the literature. Abnormal yawning was 
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recorded by a second nurse in the lab during the primary 

PCI.  

 

For patients who apply to our hospital with chest pain for 

20 minutes and above and have V2-V3 derivations at 

EKG, STMI criterion was defined for men as "over 40 

years of age >0.2 mV", "under 40 years of age >0.25 

mV", and for women as ">0.15 mV" or ">0.1 MV ST 

elevation at least two other adjacent derivations".
[10]

 All 

patients were questioned for risk factors during 

admission to the hospital. At the time of admission, 

samples were taken from all patients for myocardial 

damage markers, blood sugar, lipid profile, renal 

function markers, liver enzymes, hemogram. 

 

Selective coronary angiography was performed in 

standard positions, using the right or left transfemoral 

approach and the Judkins technique. Total congestions 

were performed using the appropriate guide wire.  The 

primary PK procedure was started by inserting a guide 

catheter as in standard practice. An appropriate dose of 

anticoagulant was administered. During the procedure, 

preferably standard heparin was used. If enoxaparin was 

used before, it was continued. The guide wire into the 

catheter was passed through the full-clogged lesion. 

After passing the lesion by wire, balloon pre-dilatation 

were performed in case of need. If there is no 

contraindication in the assessment of vein diameter, 

vasodilation was performed with intra-coronary nitrate. 

After that, stent placement was performed. Thrombus 

aspiration was not performed. The drug-eluting stent and 

bare metal stent were inflated at appropriate pressures 

according to the size of the lesion and used. 

Cardiopulmonary resuscitation was performed in patients 

with cardiac arrest during the procedure. 

 

Statistical Analysis 

The data were analyzed for normal distribution using 

Kolmogorov-Smirnov test. Two independent samples t-

test were used for quantitative variables, and Chi-square 

test and Fisher exact test were used for qualitative 

comparisons. The effect of estimating variables on 

cardiac arrest was analyzed by Logistic regression 

analysis. Statistical parameters were expressed as n (%) 

and mean±SD. Statistical significance was accepted as 

p<0.05. IBM SPSS version 22 (IBM SPSS for Windows 

version 22, IBM correlation, Armonk, New York, United 

States) was used for all calculations.  

 

RESULTS 

Twenty of the 174 patients who were included in the 

study had a cardiac arrest during the procedure. The 

basal characteristic and laboratory characteristics of the 

groups are summarized in Table 1. While abnormal 

yawning was observed in 13 (65%) of 20 patients with 

cardiac arrest, 11 (7.1%) patients also had abnormal 

yawning but no cardiac arrest was developed (p<0.001). 

Abnormal yawning, in-hospital mortality, LAD lesion 

presence, and DM presence were found to be 

significantly higher in the cardiac arrest group. (p<0.001, 

p=0.007, p<0,001, respectively).  

 

In logistic regression analysis, the effect of estimating 

variables on cardiac arrest was investigated. The 

predictive variables in Table 1 account for the 76,4% of 

the change in cardiac arrest. According to this, abnormal 

yawning and DM variables have a significant effect on 

cardiac arrest (Table 2). The regression model predicted 

cardiac arrest with 98.1% accuracy (Table 3). 

 

 

Table. 1: Baseline characteristics of study patients. 

                    Cardiac arrest 

None Occured  

n % n % p 

Gender (Female/ Male)
 b

 n(%) 34/120 22,1/77,9 8/12 40,0/60 0,096 

       

LAD critical stenosis
 a
 n(%) 88 57,1 5 25,0 0,007* 

       

CX critical stenosis
 a
 n(%) 36 23,4 8 40,0 0,108 

       

RCA critical stenosis
 a
 n(%) 77 50,0 7 35,0 0,207 

       

Multivessel disease 
a
 n(%) 103 66,9 12 60,0 0,541 

       

In-hospital mortality 
b
 n(%) 4 2,6 5 25,0 0,001* 

       

Hypertension 
a
 n(%) 49 31,8 8 40,0 0,463 

       

Diabetes mellitus 
a
 n(%) 48 31,2 15 75,0 0,001* 

       

Hyperlipidemia
 a
 n(%) 19 35,8 10 50,0 0,270 

       

Smoking 
a
 n(%) 82 54,3 14 70.0 0,184 
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Abnormal yawning
a
 n(%) 11 7,1 13 65,0 0,001* 

       

Age, years
c 

Mean±SD 60,25 ±11,66 64,45 ±11,18 0,130 

       

Triglyceride, mg/dl
 c 

Mean±SD 156,86 ±113,71 166,95 ±123,46 0,713 

       

HDL cholesterol, mg/dl
 c 

Mean±SD 37,15 ±10,53 39,65 ±7,51 0,307 

       

Total cholesterol, mg/dl
 c 

Mean±SD 186,40 ±44,06 178,80 ±48,14 0,475 

       

LDL cholesterol, mg/dl
 c 

Mean±SD 114,59 ±35,08 104,35 ±30,40 0,216 

       

Fasting glucose, mg/dl
 

Mean±SD 156,17 ±102,73 163,95 ±74,32 0,744 

       

Urea, mg/dL
 c 

Mean±SD 23,85 ±12,73 27,00 ±17,96 0,325 

       

Creatinine, mg/dL
 c 

Mean±SD 0,52 ±0,081 0,40 ±0,06 0,522 

       

Sodium, mmol/l
 c 

Mean±SD 138,33 ±3,88 139,65 ±3,54 0,150 

       

Chlorine,
 
mmol/l

 c 
Mean±SD 104,07 ±4,30 103,72 ±3,97 0,743 

       

Potassium, mmol/l
 c 

Mean±SD 3,87 ±0,61 3,84 ±0,83 0,833 
a
Chi-Square test; 

b
Fisher exact test;a:0,05;

 c
Independent Samples t test;* statistical significance of frequency 

distributionsfrekans, HDL: High-density lipoprotein,LDL: Low-density lipoprotein,LAD : Left Anterior Descending 

Artery , CX: Circumflex Artery  RCA : Right Coronary Artery 

 

Table. 2: Logistic regression analysis. 

 B Wald Sig. Exp(B) 95% CI for EXP(B) 

Lower Upper 

Gender (Female/ Male) -2,909 3,737 0,053 0,055 0,003 1,041 

Age, years 0,034 0,256 0,613 1,035 0,907 1,180 

LAD critical stenosis 24,101 0,000 0,996 . 0,000 . 

CX critical stenosis 20,018 0,000 0,997 . 0,000 . 

RCA critical stenosis 20,067 0,000 0,997 . 0,000 . 

Multivessel disease -1,725 1,344 0,246 0,178 0,010 3,292 

In-hospital mortality -2,152 0,560 0,454 0,116 0,000 32,604 

Hypertension -0,220 0,022 0,882 0,802 0,044 14,692 

Diabetes mellitus -3,770 4,515 0,034* 0,023 0,001 0,746 

       

Smoking -2,756 2,802 0,094 0,064 0,003 1,602 

Abnormal yawning -5,938 6,234 0,013* 0,003 0,000 0,279 

Triglyceride 0,001 0,009 0,925 1,001 0,987 1,015 

HDL cholesterol 0,042 0,236 0,627 1,043 0,881 1,235 

Total cholesterol 0,026 0,311 0,577 1,026 0,937 1,123 

LDL cholesterol -0,065 2,022 0,155 0,937 0,857 1,025 

Fasting glucose -0,013 1,603 0,205 0,987 0,968 1,007 

Urea -0,004 0,006 0,937 0,996 0,908 1,093 

Creatinine, -0,135 0,014 0,906 0,873 0,093 8,194 

Sodium 0,085 0,242 0,623 1,088 0,777 1,524 

Chlorine -0,035 0,056 0,814 0,966 0,722 1,292 

Potassium -0,397 0,238 0,626 0,672 0,136 3,315 

       

Constant -38,022 0,000 0,997 0,000   

R
2
: 0,764; Logistic regression analysis;a:0,05;*Effect is statisticaaly significant 
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Table. 3: The predictive rates of cardiac arrest in the regression model. 

Observed 

Predicted 

Cardiac arrest 
Percentage Correct 

None Occured 

Cardiac arrest 
None 142 0 100,0 

Occured 3 15 83,3 

Overall Percentage  98,1 

 

DISCUSSION  

To our knowledge, we have illustrated for the first time 

in the medical literature that abnormal yawning is 

independently associated with cardiac arrest in patients 

undergoing primary PCI with STMI. 

 

Cardiac arrest in acute coronary syndromes is one of the 

rare but an important complication. A number of scoring 

systems were used to predict in-hospital cardiac arrest. It 

is known that systolic blood pressure, age, heart rate, 

ECG changes and heart failure symptoms help to predict 

in-hospital cardiac arrest. Jonas faxen et al.
[3]

 display that 

a 7-point and five-variable risk score in NSTMI can be 

useful in predicting in-hospital cardiac arrest; In this 

scoring system, Killip class is 1 point, heart rate below 

50 and above 100 are 1 point, 60 age and above is 1 

point, ST changes are 2 point, and systolic blood 

pressure below 100 is 2 points. Our study showed that 

regardless of the clinical and laboratory data, yawning 

could predict cardiac arrest. 

 

Yawning may be a defensive mechanism to prevent 

hypotension and brain hypoxia. Askeyay
[6]

 suggested 

that yawning was a complex defense system with 

peripheral and central arc aimed at restoring brain 

hypoxia. Jorma Matikainan
[7]

 suggests that yawning 

stimulates the carotid body mechanically being an 

important physiological function of yawning and that this 

mechanical stimulation causes increased arousal and 

wakefulness. The decrease in the amount of O2 in arterial 

blood and increase in CO2 and H
+
 ions stimulate the 

carotid body, which has an important role in the 

peripheral control of respiration.
[11]

 In addition to these 

chemical warning mechanisms, another hypothesis 

suggests that yawning mechanically attempts to correct 

brain hypoxia by stimulating the carotid body.
[7]

 Again, 

the PO2 decrease due to the decrease in heart rate, 

hypotension, and circulatory disturbances may be a 

defense mechanism for preventing brain hypoxia by 

stimulating the carotid body. After stimulation of the 

carotid body, this stimulation can be continued with 

mechanical yawning to keep the stimulation going and to 

reduce the hypoxia. 

 

One of the important points to prevent the reduction in 

blood pressure is to increase venous return. Intensive 

yawning decreases the pressure on the thorax and 

increases the abdominal pressure, so leading venous 

return to prevent hypotension. During cardiac arrest, 

yawning appears to be an important defense mechanism 

to prevent hypotension and brain hypoxia.  

 

Although the role of DM in the development of cardiac 

arrest is not fully known, it may increase cardiac arrest 

risk by heart failure, coronary artery disease, and 

arrhythmia. DM is a risk factor for in-hospital and out-

of-hospital cardiac arrest.
[12-15]

 In our study, DM was an 

increased risk factor in STMI patients for cardiac arrest. 

 

CONCLUSION 

During the primary PCI procedure, hemodynamic 

follow-up of the patient is very important, and it is very 

valuable to be aware of any significant changes. Prior to 

the hemodynamic instabilities of patients treated with 

primary PCI, the onset of abnormal yawning, 

independent of ambient and emotional conditions, maybe 

a cardiac arrest stimulant. 
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