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[ Abstract] Objective To investigate the effects of up-down hand position switch on the quality of
external chest compression and the fatigue of rescuers during cardiopulmonary resuscitation (CPR). Methods
Two methods of external chest compression were compared in the experiment. One method was a chest
compression by alternating two oberlapped hans up-and-down compressing directly on the chest wall, and the
other was the chest compression without alternating hand positions. A total of 177 medical students trained by
standard basic life support course were randomly assigned to the sequences of those two methods by drawing lots.
Two different methods of chest compression were separately performed at 7 days interval. Each time, 10 cycles
of standard adult CPR were made on the manikin. The data including CPR quality, physiological variables and
subjective fatigue feeling of the rescuers before and after CPR were recorded. The results were expressed as
mean + SD. The ¢ test was used to compare the means of two groups, and X’ test was used to compare the
frequency between groups. The probability of event-free (no fatigue appearance) was estimated by Kaplan-
Meier. The statistical significance was defined as P <0.05. Results = Among the rescuers, those used the
dominant hand in contact with the sternum firstly, there were no significant differences in chest compression
quality (P >0.05), Borg scores after CPR (13. 17 £1.62 vs. 13.41 £2. 11, P =0.437), or cycle number of
fatigue appearance (P =0.127) between the alternating compressing hand position group and the conventional
compressing without alternating hand position group. While among the rescuers, those used the non-dominant
hand in contact with the sternum firstly, compression depth was deeper [ (39 £10) mm vs. (38 £9) mm ,
P=0.015], Borg score after CPR was lower (12.67 +2.03 vs. 13.33 £1.95, P =0.011), and the



IR 2016 A2 1 A% 25 %55 1 M Chin J Emerg Med, January 2016, Vol. 25, No. 1 <39

appearance of fatigue appeared later (P =0.041) in the compression with alternating hand positions group,

compared with the conventional compression without alternating hand positions group. Conclusion

The up-

down hand position alternate during CPR may delay the fatiguewhich appeared earlier in non-dominant hand

position rescuers and improve the quality of external chest compressions.

[ Key words] Cardiopulmonary resuscitation; External chest compression; Compressing hand; Fatigue;
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Fig 1 A demonstration of conventional compressing hand position
(CH) and switching compressing hand position (SH) in a

rescuer, who uses left hand in contact with the sternum firstly
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Table 1 The demographics of rescuers

S JREHAEE DH BMER  NH #EE
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A (), % ) 0.571

" 71 (40.1) 25 (43.1) 46 (38.7)

& 106 (59.9) 33 (56.9) 73 (61.3)
Ry (%, T+s) 24 (2.0) 24 (1.5) 24 (2.2) 0.651
KJFER (kg, x+s) 57 (10) 59 (12) 55 (10) 0.034
BE (em, x+s) 166 +8 166 +8 165+8  0.816
AT (H],% ) 0. 840

=T 145 (82.5) 48 (82.8) 97 (81.5)

LF 32 (17.5) 10 (17.2) 22 (18.5)
BLS iEH (fi,% ) 0. 807

H 14 (7.9) 5 (8.6) 9 (7.6)

¥ 163 (92.1) 53 (91.4) 110 (92.4)
Ll (f,% ) 0.758
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Fig 3 The comparisons of chest compression rate (A) , depth (B),
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Table 2 The comparisons of total number of chest
compressions, hands off time, total CPR time and
ventilations between two sessions (x +s)

s w0 HR rw

A B YR NH 30026 30222 0.413
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S5 R TR 1] (s) NH 24 +7 25+6  0.946

DH 24 +5 24 +6 0.974
CPR ET[A] (s) NH 214 £31 217 £33 0.414
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Fig4 The comparisons of fatigue appearance (A) and Borg score (B) between SH and CH groups



e 2ip BE A2k 2016 45 1 H 5 25 %5 1 # Chin ] Emerg Med, January 2016, Vol. 25, No. 1 <43 .
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Table 3 The comparisons of physiologic parameters changes of rescuers before and after CPR (x +5)

CH 2

SH 2}

415 b CPR i CPR 5 P CPR Hf CPR 5 P P P’
NH #:4E# i & (mmHg) 121.3+13.1  130.2+14.3 <0.01  122.8=%13.7 129.4+15.2 <0.01 0.318  0.667
(n=119) 4F3KJE (mmHg) 73.1£9.4 72.5+8.4  0.058 73.3 9.5 72.5+8.6  0.358 0.862  0.328
SEYEHKE (mmHg) 89.2+9.5 91.0+9.1  0.007 89.8+9.7 91.5+9.2  0.150 0.554  0.693

D (Y/min) 80.4+14.8 124.2+18.5 <0.01  88.7 +14.4 123.8+19.7 <0.01 0.712  0.856

Bk AR (% ) 99.6+0.8 98.9+1.3 <0.01 99.6+1.2 98.8+1.4 <0.01 0.948  0.586

DH /% i (mmHg) 125.5+12.7  130.1+13.2  0.043 122.8 £10.9  129.3+11.6 <0.01 0.237  0.712
(n=58) 4FE (mmHg) 73.8+9.0 73.1+8.2  0.476 72.8 8.8 72.5+8.8  0.987 0.553  0.813
SEWFKE (mmHg) 91.0+8.8 92.1+8.3  0.197 89.4 8.6 91.6+8.6  0.013 0.353  0.718

L (Y min) 88.5+15.2  120.2%21.2 <0.01 89.6+15.1 117.8+19.3 <0.01 0.689  0.446

W AR (%) 99.5+0.9 98.8 +1.4 <0.01 99.6 0.8 98.9+1.3 <0.01 0.813 0. 548
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