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Table 1. General characteristics of study participants (:=39)

Total (:739) Male(=26) Female(/=13) p value®
Age(years old) 25.08 (24.57~25.59) 25.12 (24.42~25.81) 25.00 (24.22~25.78) 0.83
Height (meter) 1.70 (1.67~1.72) 1.74 (1.71~1.76) 1.61 (1.58~1.64) <0.01
Weight (kg) 61.33 (57.86~64.80) 66.85 (63.50~70.19) 50.30 (47.40~53.22) <0.01
BMI(kg/mZ) 21.18 (20.40~21.97) 22.11 (21.18~23.04) 19.32 (18.51~20.14) <0.01
Muscle

75.31 (66.01~78.60) 84.28 (80.19~88.37) 48.37 (44.12~52.62) <0.01

strength(kg)

Values are mean (95% confidence interval)
BMI, body mass index; n, number of person

aStatistical significance by independent ¢-test
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Figure 2. Correlation between strength and mean compression depth
Positive correlation is seen. The Spearman’ s rho in the 2-MCG is
0.80(p <0.01), and in the 1-MCG is 0.82(p <0.01).

2-MCG, 2 minute shift cycle group; 1-MCG, 1 minute shift cycle group
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Table 2. Comparison of chest compression quality between 2 min. shift cycle group and 1 min. shift cycle
group P-values of main effect for sequence, group and strength are given. Period effect was not
considered, because mean values were compared in this table. Sequence effect did not affect the
compression rate and adequate compression per period. Group effect affected the mean compression depth

(mm) and subjective fatigue. Strength effect affected the mean compression depth (mm) and the mean
adequate compression (%).

1
Variables 940G (95% CI) 1-MCG (95% CI) pratie

Sequence Group Strength

Mean compression

49.44 (47.54~51.34) 50.67 (48.94~52.39) 0.21  <0.01  <0.01
depth (mm)
Mlean adequate 67.50 (56.05~78.94) 70.41 (58.79~82.04) 0.64  0.07 <0.01
compression (%)
Subjective 80.18 (76.30~84.06) 72.10 (68.19, 76.01) 0.41  <0.01 0.82

fatigue (mm)

min., minute; CI, confidence interval; 2-MCG, 2-minute shift cycle group; 1-MCG, l-minute shift cycle group

All values are estimated means (95% confidence interval) except p-values.
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Table 3. Comparison of chest compression quality between 2 min. shift cycle group and 1 min. shift cycle
group across each period P-values of the main effect for sequence, period, group and strength was given.
Sequence effect did not affect for compression rate and adequate compression per period. Compression rate
was only affected by period, and adequate compression per period was affected by period, group, strength.

) Period p-value
Variables Group
1 2 3 4 Sequence Period Group Strength
. 9-MCG 120 119 118.9 119
Compression (119~121) (118.3~120.73)  (117.92~119.87) (117.65~120.35)
rate 0.23 <0.01 0.8 0.96
(rate min ") 19MCG 120.62 118.87 119.08 118.67
(119.71~121.53) (118.02~119.67) (118.04~120.11) (117.45~119.88)
910G 81.39 60.61 73.53 54.45
Adequate (71.03~91.76) (47.53~73.69) (62.28~84.78) (40.60~68.30)
compression 0.64 <0.01 0.03 <0.01
/Period (%) 1MCG 76.34 71.59 70.09 63.69

(65.45~87.24) (59.80~83.39) (58.03~82.15) (50.15~77.13)

min., minute; CI, confidence interval; 2-MCG, 2-minute shift cycle group; 1-MCG, l-minute shift cycle group

All values are estimated means (95% confidence interval) except p-values.
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Introduction

The performance of effective chest compressions has been the core
of cardiopulmonary resuscitation (CPR) for decades. The American
Heart Association (AHA) 2010 guidelines recommend ‘harder and
faster’ chest compressions than those of previous guidelines.
However, increased compression rate and depth of chest compressions
may be associated with increased rescuer fatigue and reduced quality
of CPR. Previous studies suggested that the rescuer’s strength is
strongly associated with the quality of chest compressions. Although
a fitness program, such as muscle strengthening exercise, can
positively impact the quality of chest compressions, 1t may be
difficult to include as a part of standard protocol to improve the
quality of CPR because of its many limitations.

We hypothesized that the change of the shift cycle, from two minute
to one, may give positive effects on the quality of chest

compressions in two-rescuer CPR, regardless of the rescuer’s

25



strength.

Methods

We recruited 39 senior medical students with no previous experience
of real CPR situations who participated in this prospective,
simulation-based, <cross-over study. After evaluating muscle
strength with a handgrip dynamometer, each participant was required
to perform four cycles of chest compressions for one minute followed
by rest for one minute (1 minute shift cycle group, 1-MCG), or 2
cycles of chest compressions for two minutes followed by rest for
two minutes(2 minute shift cycle group, 2-MCG). The first group was
randomly assigned to all participants. After taking a rest for 15
minutes, the other group of chest compressions was performed.
The speed of chest compressions was fixed at the rate of 120 times
per minute by a metronome during all compressions. Adequate
compression was defined by the rate of compressions and a compressed
depth over 50mm. Mean compression depth (MCD), mean adequate
compression (MAC) and adequate compression per period (ACP) of each
group were obtained by Skill Reporter Resusci Anne® manikin.
Participants were asked to report their subjective fatigue on a
visual analog scale (VAS) of 0 to 100. A linear mixed model for

cross—over design was used to analyze the result of this study.

Results
The rescuer’s strength was strongly related to MCD (p <0.01), MAC

(p<0.01) and ACP (p<0.01), and the group effect was related to MCD
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(p<0.01) and ACP (p =0.03). Subjective fatigue of 1-MCS was lower

than that of 2-MCS regardless of rescuer’s strength.

Conclusion

Strength was a key determinant factor of fitness to maintain quality
of chest compressions as previous studies. However, we also showed
that the quality of chest compressions could be improved by changing
shifting cycle from two to one minute. Therefore, reducing the
existing shifting cycle as recommended by the AHA 2010 guidelines

for two rescuers could be beneficial.

Key Words: cardiopulmonary resuscitation, chest compressions,

fatigue, shifting cycle, strength
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