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Magical manoeuvre: a 5-s instructor’s intervention helps
lightweight female rescuers achieve the required chest

compression depth

Asta Krikscionaitiene?, Andrius Pranskunas®, Kestutis Stasaitis?,
Milda Dambrauskiene®, Nedas Jasinskas?, Zilvinas Dambrauskas®,
Egle Vaitkaitiene® Jone Vencloviene® and Dinas Vaitkaitis®

Background Adequate chest compression (CC) depth

is crucial for resuscitation outcomes. Lightweight rescuers,
particularly women, are often unable to achieve the
required 5-6 cm CC depth. This nonrandomized cohort
study investigated new strategies to improve CC
performance.

Objective To evaluate the effects of a 5-s instructor’'s
intervention on the depth of CCs performed by female
rescuers during standard video self-instruction basic life
support training.

Methods Data were prospectively collected from January
2011 to January 2012 from 336 female medical and
pharmacy students undergoing cardiopulmonary
resuscitation (CPR) training at the Lithuanian University
of Health Sciences. During the training process,

the instructors performed a simple 5-s intervention
(Andrew’s manoeuvre) with all of the rescuers in the
study group. The instructor pushed 10 times on the
shoulders of each trainee while she performed CCs to
achieve the maximal required compression depth.
Immediately after training, the participants were asked to
perform a 6-min basic life support test on a manikin that
was connected to a PC with Skill Reporter System
software; the quality of the participants’ CPR skills was
then evaluated.

Introduction

Chest compressions (CC) quality is a key determinant of
good resuscitation outcomes for cardiac arrest patients [1].
Since the 2010 guidelines were released, the aim of
CCs has been to push the chest to a depth of 5-6cm [2].
This task is more difficult than previous guideline
requirements [3,4]. Even healthcare professionals perform
CCs with shallower-than-recommended depths, as shown
in previous clinical cardiopulmonary resuscitation (CPR)
studies in both in-hospital and out-of-hospital set-
tings [5,6]. Potentially serious consequences can result
from administering CCs of insufficient depth: low CC
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Results The CC depth in the study group increased by
6.4 mm (P<0.001) compared with the control group (52.9
vs. 46.6 mm). A regression analysis showed that Andrew’s
manoeuvre increased the depth of the CCs among women
by 14.87 x (1 - 0.01 x weight) mm.

Conclusion A simple 5-s instructor’s intervention during
the CPR training significantly improved the performance
of the female rescuers and helped them achieve the CC
depth required by 2010 resuscitation guidelines. Andrew’s
manoeuvre is most effective among the women with the
lowest body weight. European Journal of Emergency
Medicine 21:424-428 © 2014 Wolters Kluwer Health |
Lippincott Williams & Wilkins.
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depth is associated with suboptimal haemodynamics and
poor outcomes after cardiac arrest [7-9].

While teaching CPR to adults, we noticed that individuals
with lower weights, particularly women, had difficulty
achieving adequate CC depths and they tired more
quickly. Using standard video self-instruction training, the
lightweight women in our previous study were unable to
achieve CCs of adequate depth in accordance with the
2010 resuscitation guidelines [4]. Therefore, we investi-
gated new strategies that could help improve their
performances and achieve required CC depths of 5-6 cm.

We hypothesized that during standard video self-instruc-
tion, a short and simple instructor’s intervention that
emphasized the use of body weight during CCs could
be effective in achieving the recommended depth
of compressions in lightweight women.
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Methods

The Regional Ethics Committee approved the study
(Protocol No. BC-MF-188/2011) and all participants
provided written informed consent.

Study participants

Inclusion and exclusion criteria

The study was a nonrandomized cohort trial conducted in
the Department of Disaster Medicine of the Lithuanian
University of Health Sciences (LUHS) between January
2011 and January 2012. The participants included in this
study were sixth-year female medical students and fourth-
year female pharmacy students who underwent basic life
support (BLS) training according to the LUHS curriculum.

The control group included the female students who
underwent BLS training between January and June 2011.
The study group included the female students who
underwent BLS training from September 2011 to January
2012. A half of all the registered sixth-year medical
students and all of the fourth-year pharmacy students
were enrolled in each group.

We excluded the students who had already received
practical training in BLS, advanced life support or the
paramedic program. We also excluded from the study
pregnant women and those students who refused to
perform CCs because of previous trauma.

Training process

Groups of 20-24 students came to the Department of
Disaster Medicine according to the schedule of LUHS.
The students knew that they would be taught BLS skills
and perform a BLS test, but they were blinded to the
study’s specific goals. Each participant was assigned an
identification number and received an individual Resusci
Anne manikin.

The 22 min video-based lecture titled AHA Family and
Friends, CPR Anytime in Lithuanian was used to teach
practical CPR skills. The instructors did not teach the
students in our study. They were responsible for
familiarizing the participants with the study process,
monitoring protocol compliance and performing practical
tests after training. The instructors refrained from giving
comments about the participants’ actions, correcting
mistakes and answering questions during the training
session. There were different instructors for training and
testing sessions. The instructors who supervised training
sessions were not aware of the goals of the study.

During training of the study group, we performed a
simple 5-s intervention with all of the female partici-
pants. To achieve a maximal required compression depth,
the instructor pushed on the shoulders of the trainees 10
times with gloved hands while the students performed
CGCs. The intervention was named Andrew’s manoeuvre
after the instructor who suggested this idea. Before the
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training, the students were warned that instructors would
touch them with gloved hands and would perform this
manoeuvre as a part of their training process. During
the intervention, the instructors did not speak with the
students and did not comment on their actions.

Testing and data collection

Every participant’s BLS skills were individually tested
immediately after the training session. The participants’
resuscitation skills were evaluated using the same case-
based scenario. We evaluated the students’ CPR skills,
including their initial assessment, calling emergency
responders, CCs, ventilations and using the automated
external defibrillator (AED). The evaluation lasted 6 min.
CCs were performed on a resuscitation manikin placed on
the floor. Data were collected automatically using the
Laerdal Resusci Anne Manikin PC Skill Reporter System
(Laerdal Medical, Stavanger, Norway). After 2min of
CPR, the student was given an AED trainer. After the
first defibrillation, the participant was expected to
continue CPR for another 2min following the AED’s
prompts. The test was stopped when the AED prompted
the student to stand clear for a rhythm analysis 2 min
after defibrillation began. Each participant had to
complete two cycles (4 min) of CPR 30:2 (2 min before
and 2 min after receiving the AED).

The criteria for inadequate depth were defined as 49 mm
or less. The participants’ demographic and anthropo-
metric data, such as weight, height and BMI, were
registered on data collection forms that were completed
immediately after the test.

Statistical analysis

The statistical analyses were carried out using SPSS
13.0 software (SPSS Inc., Chicago, Illinois, USA).
Continuous variables were compared using the Mann-
Whitney U-test; the mean value and SE are presented.
The relationship between the continuous variables was
evaluated by Spearman’s correlation coefficient. A multi-
variate linear regression was used to adjust for potential
confounding factors; the interaction value between the
factors in the model was included. A forward stepwise
multivariate regression model was created using the
P-value of 0.1.

Results

According to the LUHS curriculum schedule, 471
students arrived and received training (Fig. 1). Overall,
36 students were excluded from the study. The
participants included 336 female and 99 male students.
The data from 336 female students who fulfilled the
inclusion criteria were used for further analysis. We did
not use data from the male students for further analysis in
this study. There were 146 female students in the control
group and 190 female students in the study group.
A description of both the groups is presented in Table 1.
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Fig. 1 Table 1 Comparison of the control and study groups
Variables Control group Study group P
AU e ! Age (years) 23.7 (0.1) 23.2 (0.2) 0.040
training Weight (kg) 59.9 (0.7) 61.5 (0.8) 0.117
Height® (m) 168 (0.5) 170 (0.4) 0.011
BMI 21.1 (0.2) 21.3 (0.2) >0.5
Compression depth (mm) 46.6 (0.7) 52.9 (0.5) <0.001
36 were excluded Compression rate/min 1111 (1.2) 116.2 (0.9) <0.001
from the study Leaning (%) 1.1 (0.3) 2.3 (0.9) 0.25
Average CC duty cycle (%) 42.6 (0.4) 41.7 (0.4) 0.13
v v Data are presented as the mean (SE).
CC, chest compression.
Females (N=336) Males (N=99) *There was a statistically significant difference in height between the groups
(median value 168.8 vs. 170cm) because of the four extra tall participants
(>184cm) in the study group. The regression model was tested after excluding
these marginal cases; however, no significant changes were observed, and thus
v v the original dataset is presented throughout the manuscript.
Study group Control group
(N=190) (N=146)

Inclusion of students in the control and study groups.

Overall, the CCs of the study group were significantly
deeper compared with the control group. The female
rescuers in the study group in which Andrew’s manoeuvre
was used achieved the CC depth required by the 2010
resuscitation guidelines (52.9 vs. 46.6 mm).

In an evaluation of the association between compression
depth and anthropometric data, the highest correlation was
found between compression depth and body weight
(r=0.449). The correlation coefficient was 0.403 between
the CC depth and body height and 0.316 between the CC
depth and BMI. The association between compression
depth and weight is presented as a scatter plot in Fig. 2.

Weight, height and BMI were interdependent. The
correlation coefficient was 0.706 between weight and height,
0.843 between weight and BMI, 0.254 between height and
BMI. Therefore, initially, we included age, weight, height
and Andrew’s manoeuvre in the regression models evaluating
the association of these factors with CC depth. However,
during the statistical analysis, height was excluded from the
multivariate linear regression model because it had a strong
correlation with body weight (» = 0.706), and the collinearity
statistic analysis showed a high variance inflation factor
(VIF = 2.01) when both factors were included in the model.
Thus, only body weight was used for further statistical
analysis because it had a better correlation with CC depth,

and age was insignificant in the multivariate linear regression
model (Table 2).

Using a regression model, we described the association
between body weight, the use of Andrew’s manoeuvre
and compression depth in the regression equation:

DfCCs = 27.19+0.33x W +14.87xAM x (1—0.0117),

where DfCGCs is the depth of female CCs; W, weight of
study participant; AM, Andrew’s manoeuvre. AM applied:
AM =1, AM not applied: AM = 0.

Fig. 2
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Scatter plot showing the distribution of chest compression depth of the
female participants in the study and control groups.

The regression equation shows that in female rescuers, a
1 kg increase in body weight results in a 0.33 mm increase
in CC depth. Andrew’s manoeuvre adds an additional
14.87 x (1-0.01 x weight) mm to the depth of CCs for
all of the female rescuers. Andrew’s manoeuvre was most
effective among the women with the lowest body masses.
Multivariate linear regression model for CC depth should
be used if body weight is less than 100 kg.

Discussion

The aim of the study was to evaluate the effects of a 5-s
instructor’s intervention on the depth of CCs performed
by female rescuers.

The data from the study suggest that Andrew’s
manoeuvre is effective. In the study group, the CC
depths of the female rescuers were on average 6.4 mm
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Table 2 Multivariate linear regression model for chest compression depth

Unstandardized coefficients

Standardized coefficients

B SE B Significance
Intercept 27.188 4.151 - 0.000
Weight 0.325 0.069 0.390 0.000
Andrew’s manoeuvre 14.872 5.172 0.921 0.004
Weight x Andrew's manoeuvre -0.148 0.085 -0.5682 0.081

R? 0.23323; SE=7.0

deeper compared with the control group, and the CCs
achieved the required depth of 5-6 cm. The results were
statistically significant and clinically relevant not only
because the female rescuers were able to achieve CCs
of adequate depth in accordance with the 2010 resuscita-
tion guidelines but also because Edelson ez @/ [10] have
shown that every 5mm increase in compression depth
doubled the odds of successful defibrillation.

Andrew’s manoeuvre appears to be an effective solution
that could be used during the training of female rescuers,
who are frequently unable to achieve sufficient CC depth
compared with male rescuers [1,3,4,11-15]. Interestingly,
it has been proven that the average rescuer is female
[16,17] and the average arrest victim is male [11,18-20].
Furthermore, some authors have suggested that the
average rescuer can achieve adequate compression depth
in a significant majority of women, but in only a relatively
small percentage of men [11]; however, men represent
the majority of all out-of-hospital arrest victims [5,11,21].

Often, women experience difficulties in performing CCs
with adequate depth because of their relatively low body
mass. Our data also supported this notion as the regression
analysis showed that among female rescuers, a 1kg
increase in body weight increased the CC depth by
0.33mm. Our previous research data and other authors
confirmed that lightweight rescuers, who are often women
or children, would most likely be unable to perform CCs
according to the current guidelines [4,12,22,23].

Andrew’s manoeuvre is most effective among women with
the lowest body weight. The statistical analysis showed
that women in the study group performed 6.4 mm deeper
compressions compared with women in the control group
(52.9 vs. 46.6 mm). Furthermore, the regression analysis
showed that with Andrew’s manoeuvre, even the lightest
study participant (with a body mass of 46kg) would be
able to compress on average 8 mm deeper and meet the
required standard; without this intervention, she per-
formed shallower CCs of 42.37 mm depth.

Our data also showed the correlation between CC depth
and both body height and BMI of the rescuer, as it is
described by other authors [12,22,24]. However, the
highest correlation was found between compression
depth and body weight. Statistical analysis showed no
differences between the control and the study groups for

other CPR determinants such as leaning and average
compression duty cycle, except for CC rate, which was
affected by AED prompts.

Other studies documented a relationship between rate and
depth [1,25-27], force and depth [28,29], and weight and
force [28]. It is estimated that chest depression of 5cm
requires about 56.7 kg of body weight [28]. Geddes and
colleagues found that only 9% of untrained laypersons and
about 1% of trained rescuers performed CC with a force
that exceeds their body weight. We also found that women
with body weights less than 56kg were 6.29 times more
likely to produce insufficient CCs than women weighing
56-62.7 kg [4]. Obviously, one cannot influence the weight
of a lightweight rescuer; therefore, new ways should be
sought to help lighter rescuers achieve better results.

Further research is required to recommend the use of
Andrew’s manoeuvre during real-life resuscitation. Per-
haps, in some instances, the adequate depth of the CCs
could only be reached using four hands, with the second
pair of hands placed on the shoulders of the rescuer
performing CPR.

Study limitations

A major limitation of this study is the fact that the study
groups were assessed at different time points and that
this is a nonrandomized study. The participants’ resusci-
tation skills were evaluated using a case-based scenario
test, and their abilities during actual resuscitation are
unknown. The maximum compression depth that can be
measured on study manikins is 60 mm. Consequently,
when carrying out studies in accordance with the current
2010 resuscitation guidelines, we were unable to
differentiate between a compression of adequate depth
(5-6cm) and an excessive compression (> 6cm). All of
the study participants were young. In real-life settings,
there is a particular need to train more individuals aged
55 or older as they are most likely to use CPR
training [30]. In addition, the majority of study partici-
pants had normal body weights and BMIs; therefore, we
could not evaluate the impact of excessive body weight
on CCs. However, the effectiveness of Andrew’s man-
ocuvre must be evaluated in the setting of prolonged
resuscitation, and the long-term results should be
assessed some months after the initial BLS training.
The question remains whether Andrew’s manocuvre
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could be applied in real clinical situations or during out-
of-hospital CPR. A randomized study is needed for
further evidence.

Conclusion

A simple 5-s instructor’s intervention during CPR training
significantly improved the performance of female rescuers
and helped them achieve the CC depth required by the
2010 resuscitation guidelines. Andrew’s manoeuvre is most
effective among women with the lowest body masses.
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