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Introduction
Cardiopulmonary resuscitation has been practiced in many forms 

in history. The earliest records date back to 175 AD, Galeno being 
who describes the technique to inflate the lungs of a dead animal. 
Subsequently, the standards for resuscitation by the Royal Humane 
Society established in 1775 and in 1786 the sternal compressions 
by John Sherwin, Enfield surgeon suggested: “the surgeon should 
inflate the lungs and alternate compressing the breastbone”.1 In 
1963, the AHA (American Heart Association) and many international 
committees responsible for standardization of CPR training is created. 
The American Heart Association states that the change between 
rescuers practicing chest compressions in CPR should be every 
two minutes, to minimize rescuer fatigue and maintain high-quality 
chest compressions. This point has been debated since the rescuer 
fatigue may arise before the time set for alternation, influenced by 
general characteristics of the rescuer, educational level, professional 
experience and conditions of the stage where cardiopulmonary 
resuscitation (CPR) is performed.

Guidelines CPR for adults already described in the guidelines 
proposed by the American Heart Association2 are based on studies that 
include health professionals in North America and have standardized 
on own population characteristics, these being applied globally. To 
date there are no national studies to assess whether the Colombian 
population in the alternation of rescuer should be every two minutes 
or less time to ensure CPR compressions high quality.3–5

This study was conducted to determine whether the time in which 
the alternating rescuer performs affects the quality of actual and 
identify factors that may influence a negative result in the quality of 
chest compressions.6 This research tried to observe the relationship 
between the switching time of the resuscitator and the quality of chest 
compressions, evaluating the fatigue characteristics compressions 
resuscitator two simulation scenarios as close to the hospital 
environment with alternating every minute and every two minutes.7

Materials and methods
Couplet crossover clinical trial (Crossover Clinical Trial) was 

conducted with personnel in the area of health care activity they 
had at the University Hospital Clinic San Rafael HUCSR randomly 
selecting them during 2018. It was used as criteria Personal inclusion 
of health HUCSR (internists, residents in internal medicine, general 
practitioners and internal or final year students of Medicine, which 
were rotating in Internal Medicine), aged between 20 and 55 years 
and who had expressed their written consent to participate in the 
study.8,9 It was used as exclusion criteria cardiovascular, pulmonary, 
neurological and musculoskeletal diseases, in a state of pregnancy, 
have received negative Chronotropic drugs, sedatives or hypnotics in 
the past 48 hours and having any type of surgery in the last month. In 
this paper we sought to recreate two scenarios simulation as close to 
the reality of a hospital CPR process in the HUCSR; these scenarios 
were chest compressions with exchange between resuscitators every 
minute and 2 minutes, using a dummy tech (Simulator Resusci Anne) 

J Cardiol Curr Res. 2019;12(4):89‒94. 89
© 2019 Reyes et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and build upon your work non-commercially.

Quality CPR rescuer alternating every 2 minutes 
1 minute vs university hospital clinic in San Rafael, 
2018

Volume 12 Issue 4 - 2019

Miguel Sarmiento Edgar Reyes,1 Catalina 
Agathon Díaz,2 Sandra Pilar Moreno Cuineme,2 
Quintero Pablo Andres Oviedo2

1Resident of Epidemiology, University Foundation Juan N. Corpas, 
Colombia
2Resident of Internal Medicine, University Foundation Juan N. 
Corpas, Colombia

Correspondence: Miguel Sarmiento Edgar Reyes, Internist, 
Master in Epidemiology, Juan N. Corpas University Foundation, 
Program Director of Internal Medicine Clinic Hospital 
Universitario San Rafael, Colombia, Tel 3164964649, 
Email 

Received: July 26, 2019 | Published: August 01, 2019

Abstract

Introduction: Current guidelines established by cardiopulmonary resuscitation the 
American Heart Association, recommend chest compressions With Alternation Between 
every two minutes rescuers. In medical practice, great fatigue is observed in the providers, 
so it was Questioned Whether Interferes With the fatigue is quality of the Resuscitation and 
if a shorter Alternation would make a difference.

Materials and methods: A crossover clinical trial was paired-performed, simulating a 
scenario resuscitation with a high-tech simulator (manikin) where 22 couples of rescuers 
participated chest compressions performed WHO Alternately every minute (Scenario A) 
and every two minutes (Scenario B).

Results: A higher percentage of CPR was found with optimal quality in scenario B (59% 
vs. 41%). In the scenario which every two minutes, two variables related to the technique 
Showed significant Differences: the average depth of compressions correct (p=0.003) and 
the percentage of compressions with sufficient depth in behalf of optimal resuscitation 
(p=0.03). Fatigue was Described Earlier in scenario B as well as percentage of participants 
WHO Achieved Borg>7 (Subjective feeling of fatigue) in the first 4 minutes of resuscitation.

Conclusions: The AHA’s current recommendation of alternating Rescuers Should be 
maintained every 2minutes, recommending future investigations with larger samples to 
ASSESS fatigue and Its Influence on Resuscitation quality. The proper depth of chest 
compressions played an important role in the outcome of CPR quality.
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and supported by the AHA for training rescuers, which monitors and 
documents the overall quality of resuscitation, and assesses different 
characteristics for high-quality chest compressions, which are:

a) Total number of compressions between 100 and 120 per 
minute

b) Depth of compressions: between 50 and 60 mms 

c) Complete thoracic Reexpanción between compressions

d) Time without compressions of no more than 30 seconds 
to 8 minutes 

e) Correct hand position 

The overall quality of resuscitation was documented by the 
simulator as optimal or poor as if it reached greater or equal grade of 
75% in all the variables of compressions showing results for every 8 
minutes simulation and recording a total value and Variable. Selection 
of convenience sample was determined by the availability of health 
personnel of Internal Medicine corresponding to 44 participants, 
which were randomly organized into 22 pairs. Each pair of rescuers 
participated in the 2 scenarios resuscitation. Double blind system 
was performed; resuscitators so they were not aware of the order in 
which the scenarios already participate statisticians analyzed data. 
The two scenarios clinical trial was conducted on the same day, a 
time including 6 hours. Each scenario resuscitation had a total of 8 
minutes, with compressions performed continuously assuming the 
patient was with airway secured with tracheal intubation, a technician 
said moment which should make alternating resuscitators . One of 
the two scenarios would alternate every minute and another every 
two minutes, the order of the scenes is also selected randomly and 

segamiento participants. Another primary objective was to assess 
rescuer fatigue, so that a cardiac sensor (Polar band) was used in each 
participant which allowed keep track of heart rate starting 1minute 
before the start of the stage, recording baseline heart rates and up to 
one minute after resuscitation completed, allowing to determine the 
rate of cardiac recovery (decreased heart rate over 12 beats per minute 
in the first post exercise minute and determining an acceptable physical 
condition) it was also tested the Borg scale (subjective evaluation of 
fatigue) which is a numerical scale of perceived exertion or fatigue, 
in which 7 is a very high level of effort and should be referred by 
the participant during the experiment. Was considered for statistical 
analysis Chronotropic competence is 85% theoretical maximum 
heart rate established for each rescuer by TANAKA method and 
determines when the maximum level of physical exertion (objective 
assessment of fatigue) is reached, also it completed for all participants 
international physical activity questionnaire that evaluates IPAQ 
physical activity in everyday life and gives an approximation of the 
physical condition.10

Results
For a total of 44 participants divided into 22 pairs randomly; 

With regard to the characterization of the study population, 63% of 
participants were male, compared to educational level 36% were 
residents in internal medicine followed by internal (senior students of 
medicine) by 27 %. The average age was 29 years, with a minimum 
of 22 years and a maximum of 52 years.11 Half of the participants 
had a normal body mass index (BMI) and 43% overweight. In the 
fitness evaluation IPAQ, 50% were high physical activity and 40% 
with physical inactivity (Table 1).

Table 1 Characterization of the study population (N=44)

Variable Sociodemographic Characteristics Values

Gender Iviasculino 28 (63.64%)

Memenino 16 (36.36%)

Race White  0 (0_0%)

African American  3 (6_82%)

Asiatic° 0 (0_0%)

Mestizo 41 (93_18%)

Education level Internal 12 (27.27%)

Resident Internal Medicine  16 (36.36%)

Specialist 9 (20_45%)

General practitioner 7 (15_91%)

Average age 29 arlos (DE±6.3 arlos) Min 22 arlos-max 52 arlos

Average (weight) 73_0 (DE±13_5kg ) Min 49 kg-max 111 kg

Size (average) 169.4 cm (DE±8.9 cm) Min 150 cm-max 185cm

IMC Low  0 (0.0%)

Normal 22 (50.0%)

Overweight  19 (43.18%)

Obesity 3 (6_82%)

IPAQ Inactive  18 (40_91%)

Average activity  4 (9_09%)

High activity  22 (50_0%)
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Statistical analysis was performed by rescuer and 
partner

In assessing individual performance or rescuer (n=44) no 
statistically significant differences between the scenarios with 
alternating every minute vs every two minutes to compare whether 

failed or BORG>7as chronotropic competence were found; There 
was also no statistically significant difference when comparing the 
fatigue achieved by the rescuer subjectively achieve Chronotropic 
competence and rate of cardiac recovery (objective measures) in 
each stage and their relationship to the quality of the optimal and 
insufficient cardiopulmonary resuscitation (Table 2).

Table 2 Association between fatigue and conditioning variables quality resuscitation scenario A and B

Alternation every 
minute - Scenario A 
MEM 

Alternation every 2 minutes - Scenario B

Variable
RGA Optima RGP> 
75% (9 couples) (18 
individuals)

RCP Insufficient 
<75% (13 couples) (26 
individuals)

Value P
Optima RGP> 75% 
(13 couples) (26 
individuals)

RCP Insufficient 
<75% (9 
couples) (18 
individuals)

Value 
P

BORG >7 5/18 individuals 10/26 individuals 0.68 10/26 individuals 5/18 individuals 0.68

Reach 
Chronotropic 
Competition

5/18 individuals 7/26 individuals 0.77 7/26 individuals 4/18 individuals 1

Achieve Cardiac 
Recovery Rate 13/18 individuals 23126 individuals 0.32 23/26 individuals 16/18 individuals 0.66

Importantly, the average minute which achieves Borg>7 is earlier 
in alternating every two minutes (5min) vs alternating every minute 
(6min), with an equal behavior in the variable to achieve chronotropic 
competence.12 Which speaks of a decrease in physical performance 
earlier in alternating every two minutes? In assessing the fitness of 
each participant by the IPAQ scale objective subjective measures of 
fatigue (BORG>7) and maximum exertion level and conditioning 
(Chronotropic competence and heart rate recovery), there were no 
statistically significant differences. After 4 minutes resuscitation 2.2% 
(n=1) of the rescuer on stage alternating every minute they expressed 
fatigue, versus 13% (n=6) in the stage of alternation of two minutes. 
Completed resuscitation 8 minutes the percentage of individuals 
who showed fatigue equalized in the two stages 34% (n=15). Which 
shows how initially during CPR there is more subjective fatigue in 
alternating every 2minutes, however, in the latter half of resuscitation 
there is increased Rescuers describing fatigue on stage alternating 
every minute which equals the number of individuals with fatigue 
completed CPR in both scenarios.

In the same way in both scenarios with poor quality there were 
participants who did not achieve the subjective level or objective 
fatigue, thus demonstrating that the quality of chest compressions 
not only be related to rescuer fatigue if not the components of the art 
RCP.13 For analysis of the quality of resuscitation related to variables 
inherent to the rescuer, such as body mass index, of the 22 participants 
with normal BMI, 8 had an overall quality of the optimal resuscitation 
on stage A and 12 individuals in stage B, a p value that shows no 
statistically significant differences to achieve optimum quality CPR. 
It is noteworthy that more than half of individuals with optimal CPR 
on stage A and B had an abnormal BMI (overweight and obesity), 
and these in turn were the most expressed fatigue CPR quality. Also, 
it is striking that there is a higher percentage of rescuers who manage 
Chronotropic competition overweight and obese than in normal BMI 
especially those who achieve high quality CPR in both scenarios 
which would favor this outcome. However only 6% (n=3) of the 
total sample are in range of obesity, which makes comparison and 
with individuals with normal BMI or overweight that a considerable 
percentage of total resuscitators.14,15

The evaluation of results per couple;

a) 22 randomly pairs were formed as follows

b) Resident-resident n=5 (22.07%)

c) Specialist-internal n=4 (18.2%)

d) Resident-internal (n=3) (13.6%)

e) Specialist-resident (n=3) (13.6%)

f) Internal-internal (n=2) (9.1%) 

g) GP-GP n = 2 (9.1%)

h) Specialist-GP (n=2) (9.1%) 

i) Internal-GP n=1 (4.55%) 

In evaluating the performance pairs (n=22) the following results 
were found in both Scenario A and Scenario B.

PCR with optimal quality was higher (59%) in stage alternating 
every two minutes in the alternating every minute (40.9%) without 
showing a statistically significant difference (p=0.84).16 In addition 
to compare variables correct technique compressions specifically 
couples with one optimal RCP achieved in both scenarios was no 
statistically significant difference (Table 3). Comparing again each 
variable technique that determines the quality of CPR on each scenario 
A, there was no variable showed significant difference, while in stage 
B statistically significant difference was evident in the variables 
average depth of correct compressions (p=0.003 OR 95% CI 2.2-1121 
50) and percentage of compressions with sufficient depth (p=0.03; 
95% CI OR 9 1.38-58), which shows that there is an increased risk 
that the quality of the compressions and finally CPR is affected when 
the depth of compressions is not correct (Table 4). This may indicate 
that the depth of compressions was technically determined what the 
highest percentage of high quality CPR specifically on stage B or 
alternation 2minutes.17 In assessing performance in pairs, on stage A 
and B there was no statistically significant link the Borg>7 variables, 
Chronotropic achieve competition and achieve recovery heart rate 
with optimal CPR or CPR with poor difference.18

When comparing couples who achieve optimal CPR on stage A and 
B depending on the type of partner for schooling was no statistically 
significant difference was found.19
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Table 3 RCP optimal quality in both scenarios, Comparison determinants of CPR technique in each scenario with a final result of optimal quality CPR variables

Variables Scenario A (Alternate every minute) Scenario B (Alternation every 2 minutes)

RCP Quality> 75% 9/22 couples (41%) RCP Quality> 75% 13/22 
couples (59%) VALUE P 0.84

Total number of appropriate compressions in 8 mins 
(between 800 and 960) 6/9 (66%) 10113 (77%) 0.96

Percentage of compressions with adequate HR>75% 
(between 100 and 120 / min)

619 (66%) 5/13 (38%) 0.38

Average HR of compressions per correct minute 
(between 100 and 120Imin) 6/9 (66%) 9/13 (69%) 0.73

Average compression depth correct (between 50 and 
60 mm)

8/9 (89%) 13/13 (100%) 0.84

Percentage of compressions with correct expansion> 
75% 5/9 (55%) 4/13 (31%) 0.47

Percent of compressions with sufficient depth 
between 50 and 60mm> 75% 619 (66%) 10113 (77%) 0.96

Table 4 overall result of quality CPR Scenario A and B. Comparison of variables determining CPR technique in each scenario according to the final result of 
optimal or poor quality CPR

Variables Scenario A (Alternate 
every minute)

Scenario B (Alternation every 2 minutes)

RCP Quality> 75% 9/22 
couples (41%)

RCP Quality> 
75% 13/22 
couples (59%)

VALUE P
RCP Quality> 75% 
13122 couples 
(59%)

RCP Quality 
<75% 9122 
couples (41%)

Value P

Total number of appropriate 
compressions in 8 mins 
(between 800 and 980)

619 (66%) 5/13 (38%) 0.38 10/13 (77%) 6:9 (66%) 198

Percentage of compressions 
with adequate HR> 75% 
(between 100 and 1211 / 
min)

810 (58%) an (23%) 0.1 5/13 (38%) 1/0 (11%) 0.35

Average HR of 
compressions per correct 
minute (between 100 and 
120Imin)

8/9 (88%) 5113 (38%) 0.38 9/13 09%) 3/9 (33%) 0/1

Average compression depth 
correct (between 50 and 
60 mm)

8/0 (89%) 9)13 (69%) 0.57 13/13 (100%) 3/0 (33%) 0.003

Percentage of compressions 
with correct expansion> 
75%

5/9 (55%) 11113 {85%) 0.3 4/13 01%) 719 (78%) 0

Percent of compressions 
with sufficient depth 
between 50 and 80mm> 
75%

8/9 (08%) 8113 (62%) 0.83 10113 (77%) 2/9 (22%) 0.03

Tiernpo correct ° without 
compressions during the 8 
reins (from 1 to 30 sec)

919 (100%) 13113 (100%) No es 
posible 9t9 (100%) 13/13 (100%} No as 

posible

Percentage decompressions 
with correct position of 
hands in 8 mins> 75%

919 (100%) 13113 (100%) No es 
posible

9/9 (100%) 719 (78%) 0.45
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Discussion
In this study several significant results were found in first instance 

against the primary outcome despite the existence of higher quality 
CPR alternating every two minutes no statistically significant 
difference in the two scenarios. Two variables related to the technique 
showed significant differences: the average depth of compressions 
correct and the percentage of compressions deep enough for optimal 
resuscitation on stage alternating every two minutes. However, it is 
very striking as although the individuals who participated in this study 
were aware of the guidelines established by the AHA for CPR quality 
only 59% achieve optimal CPR on stage A and 41% on stage B. On the 
other hand, fatigue (measured subjectively and objectively) showed 
no statistically significant relationship in any of the two scenarios or 
relationship with the end result of CPR. But it is worth noting that 
fatigue was expressed earlier in the group with alternating every two 
minutes equaling the proportions in the two groups at the end of CPR. 
When comparing our results with the only similar study conducted 
in Sydney, Australia in 200714 our results are consistent because in 
this the effectiveness of compressions in two stages alternating every 
two minutes and every minute was evaluated duration of 8 minutes 
showing no significant difference in the number of effective by 
comparing two scenarios compression, a higher percentage of rescuers 
said past fatigue four minutes resuscitation stage alternating every 
two minutes (44%) vs (27%) was also determined in alternating every 
minute. Although CPR is an important issue, it is assumed that it is a 
topic that all health personnel knows and masters. Moreover, despite 
the magnitude of its importance, not much emphasis on studies that 
measure the factors that could influence high quality compressions 
alternating especially rescuer. Limitations in this study lie in the small 
sample size, since despite the methodological rigor of the study; the 
available population reached to form 22 couples was included in the 
study. On the other hand, performance analysis and CPR quality was 
evaluated by the final result given by the mannequin in pairs. It is 
impossible to analyze the individual performance of each participant 
on the outcome of CPR.

Conclusion
There were no statistically significant differences in the overall 

quality of resuscitation comparing alternation between Rescuers every 
minute vs every two minutes, No statistically significant differences 
when comparing the objective and subjective evaluation of fatigue 
differences were found, however it is emphasized that the average 
minute in which is achieved Borg>7 (objective fatigue) is earlier in 
alternating every two minutes, with the same behavior Chronotropic 
competence (subjective fatigue), which speaks of a decrease in the 
earliest physical performance in alternating every two minutes 
however, it did not correlate with the overall quality of resuscitation. 
While it is concluded that should keep the current recommendation 
of the AHA of alternating rescuers every 2 minutes to perform chest 
compressions, there is a margin of doubt versus how could modify the 
results of this study, if replicated with a larger sample, increased stress 
for the rescuer and longer resuscitation. Finally, considering that CPR 
is a skill that must be optimally handled by all medical personnel 
working in a hospital environment, finding the 22 reanimations 
performed at each stage only 59% (13 reanimations) achieved a level 
adequate quality of resuscitation, leaves the question if need more 
training in this field and strengthening education and dissemination of 
the guidelines of the AHA CPR to optimize in this way a successful 
and equivalently result impact on patient survival.
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