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Relationship Between Self-efficacy and Performance of Simulated Neonatal
Chest Compressions and Ventilation
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Introduction: Because improved competence in caring for patients is difficult to measure,
self-efficacy (the strength of one's belief in one's ability to complete a task) is often used as a
surrogate measurement of clinical ability. However, studies in adults and children have
shown at best only weak correlations between self-efficacy and performance. This correla-
tion has not beenwell studied in neonatal resuscitation limiting the utility of self-efficacy as a
measurement of the effectiveness of interventions in this population. The objective of this
study was to determine whether self-efficacy correlates with performance of simulated neo-
natal chest compressions and ventilation.
Methods: Sixty-nine neonatal fellows, neonatal nurse practitioners, neonatologists, and
nurses completed a 7-point Likert scale in which they reported their ability to perform venti-
lations and chest compressions. The participants then performed chest compressions and
bag-valve-mask ventilation on a mannequin. The performance of participants was com-
pared with the rating of their ability using Spearman rank correlation coefficient.
Results: There was no correlation between participants' self-assessment and performance
of chest compressions (rs = 0.003) or bag-valve-mask ventilation (rs = 0.08). There was a
correlation between experience (years of neonatal intensive care unit experience, number
of mock codes, and number of real codes) and the ratings of self-efficacy as well as between
the number of mock codes and ventilation performance.
Conclusions: In this study, self-reported efficacy had no correlation to clinical skills in neo-
natal resuscitation; participants both overestimated and underestimated their clinical profi-
ciency. Prior participation in mock codes in the neonatal intensive care unit was the only
factor that correlated with resuscitation performance.
(Sim Healthcare 15:377–381, 2020)
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Self-efficacy is defined as the strength of one's belief in one's
ability to complete a particular task.1 This differs from a simi-
lar concept of self-confidence, which is confidence in oneself
and abilities.2 Self-efficacy can differ between tasks but self-
confidence does not. Self-efficacy was first described in detail
by Albert Bandura as part of his social learning theory. He de-
scribed 4 components leading to the development of self-
efficacy as prior performance outcomes, vicarious experiences,
social persuasion, and physiological state.1 Self-efficacy then
influences motivation to perform a particular task, effort ap-
plied, preservation in the face of difficulty, and the amount of
stress experienced.1 Successful experiences raise self-efficacy
and repeated failures lower self-efficacy.1 Resuscitation self-
efficacy is defined as a judgment of perceived capability to

organize and execute the process of care during resuscitation.3

Self-efficacy is often used as an outcome after an intervention
in research on different methods to improve resuscitation
skills.4–15 The ultimate goal of many interventions is to im-
prove the care provided to real patients. However, it is difficult
to measure resuscitation performance in real patients or real
patient outcomes after resuscitation. Therefore, self-efficacy
is often used as a surrogate measurement of ability.

Self-efficacy plays an important role in the ability to pro-
vide resuscitation as it influences the initiation, performance,
and maintenance of behaviors,16 but it is not clear whether it
can be used as a marker of how well someone will perform.
Research has been mixed on how well self-efficacy correlates
with performance in resuscitation. Most of these studies have
been done in older pediatric patients or adults and many use
observation scales as the measure of performance. One study
in adult patients using a structured rating scale as assessment
of performance found a significant correlation between self-
efficacy and performance of chest compressions but not in other
cardiopulmonary resuscitation (CPR) skills.17 Another study
showed that CPR performance as measured by structured ob-
servation was correlated with self-efficacy in nursing students.

Conversely, there was no correlation between self-efficacy
in performance of pediatric airway management by para-
medics18 or pediatric residents.19 Self-efficacy of internal med-
icine residents also did not correlate with Advanced Cardiac
Life Support performance.20
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The aim of this study was to determine whether there is a
correlation between self-efficacy and performance in simu-
lated neonatal bag-valve-mask ventilation and chest compres-
sions among providers in our neonatal intensive care unit
(NICU). Our hypothesis was that self-efficacy is positively
correlated with performance. The correlations between NICU
experience and prior experience in real or mock codes and
self-efficacy or performance were also examined.

METHODS
Study Design

The study followed an observational cohort design. Par-
ticipants included a convenience sample of clinical providers
from the NICU. Subjects in the study were first asked to rate
their self-efficacy with neonatal chest compressions and venti-
lation. Subject performance of these skills was then measured.
The statistical correlations between self-efficacy and measured
performance were then determined.

The study was submitted to the investigational review
board at the UC Davis Medical Center, and it was determined
to be exempt.

Participants
Clinical providers including nurses, nurse practitioners,

attending physicians, and neonatal fellows who work in the
NICU at the University of California, Davis, completed the
questionnaire and performance tasks. Nurses and nurse practi-
tioners were approached for participation during their normal
work periods. If they were able to participate, the facilitator pro-
vided the questionnaire so they could complete it at their con-
venience. The facilitator would return at a predetermined time
with the mannequin so that the performance task could be
completed. Attending physicians and neonatal fellows were re-
cruited either while they were working clinically in the NICU
or present for educational activities. Participants were volun-
teers who were not constrained to participate.

Intervention
This study was conducted in the NICU at the University

of California, Davis, a regional level 4 NICU. The participants
first completed the questionnaire. They were then oriented to
the neonatal mannequin and equipment. The mannequin was
placed on an adjustable-height table on wheels to be able to
move it easily from participant to participant in the NICU.
They could adjust the height of the mannequin if they desired
and could perform chest compressions in ventilations in any
way and position. An appropriately sized mask, flow-inflating
bag, and oxygen source was provided to perform the ventilations.
A flow-inflating bag and oxygen source were the equipment used
in the NICU and in the delivery room resuscitation as well as
simulated resuscitations at the time this study was performed.
The participants performed 1 minute of chest compressions
and 1 minute of ventilation on the mannequin. Chest
compressions and ventilations were not coordinated as
the performance task was completed individually. Perfor-
mance data were recorded via eCPR. Participants were not
able to view their performance during the measurement pe-
riod. However, they were offered feedback and could view
their recorded performance data immediately after completing

the task. A single facilitator did all the measurements and was
not blinded to the performance of the participants.

Study Outcomes
The Gaumard Premie Blue S108 - Premature Newborn

Simulator with SmartSkin and OMNI was used during the study
to assess performance. This mannequin can detect the timing
and pressures when providing positive pressure ventilation as
well as the depth and timing of chest compressions. The
measures are recorded and reported through a laptop
computer connected to the mannequin running Gaumard
eCPR. eCPR records the rate and depth of compressions as well
as percentage of effective compressions. eCPR also records the
rate, volume, duration, and percentage of effective ventilations.
“Effective” compressions and ventilations are intrinsic to the
software and based on established target values of depth and
full recoil for compressions and volume and duration for
ventilations. Full recoil after chest compression is defined as
return to baseline position and is also measured by the
mannequin and software.

A 7-point Likert scale was developed to measure self-
efficacy in performance of neonatal bag-valve-mask ventilation
and chest compressions in conjunction with question writing
experts at our institution. Our questions and scale were format-
ted similarly to questions in a validated self-efficacy scale.21

Participants rated their agreement with the statements “I am
independently able to perform chest compressions on an in-
fant effectively” and “I am independently able to perform bag-
valve-mask ventilation on an infant effectively” on a 7-point
Likert scale from 1 (strongly disagree) to 7 (strongly agree).
The questionnaire also included demographic questions about
NICU experience as well as real and mock code experience.
The questionnaire was reviewed by neonatologists at our insti-
tution. The questionnaire is included as an appendix (see Sup-
plemental Digital Content 1, http://links.lww.com/SIH/A522).

Statistical Analysis
The performance of participants was compared with their

rating of their ability to independently perform chest compres-
sions and ventilations using Spearman rank correlation coefficient
(rs). The participant's answers to the demographic questions were
compared with their self-efficacy and their performance also
with Spearman rank correlation coefficient. The 95% confi-
dence intervals for the correlation coefficients were calculated
as a measure of the significance of the correlation. Perfor-
mance between subgroups was compared with Student t test.
Significance in these comparisons was defined as less than
0.05. Microsoft Excel was used to perform the analyses.

Sample Size
The sample size to detect a moderate correlation (rs = 0.4)

with a β of 0.2 and α of 0.05 was calculated to be 47. The def-
initions of weak (0.1–0.3), moderate (0.4–0.6), and strong
(0.7–0.9) correlation were used.22

RESULTS
Demographics

Sixty-nine participants completed the questionnaire and
the performance task (Table 1). The mean number of years
of NICU experience was 10.5 with a standard deviation of

378 Neonatal Chest Compressions and Ventilation Simulation in Healthcare

Copyright © 2020 by the Society for Simulation in Healthcare. Unauthorized reproduction of this article is prohibited.

http://links.lww.com/SIH/A522
Bruno DEBIEN



9.0. Participants had participated in a mean (SD) of 5.8 (6.6)
mock codes and 10 to 15 real codes in the NICU.

Self-efficacy
The median answer was “agree” (6) when participants

were asked to rate their ability to perform chest compressions
and ventilation. This was consistent among participants with
an interquartile range of 0 for chest compressions and 0.25
for bag-valve-mask ventilation. The measurements in the per-
formance task were more varied (Table 2). There was a weak
to moderate correlation between experience (years in the
NICU, number of mock, and real codes participated in) and
self-efficacy (rs = 0.24–0.56; Table 3).

Performance
There was no correlation between participants' self-

assessment of their ability to perform chest compressions
and the percentage of effective compressions (rs = 0.003;
Fig. 1). There was also no correlation between participants'
self-assessment of their ability to perform bag-valve-mask ven-
tilation and percentage of effective ventilations (rs = 0.08;
Fig. 2). The upper 95% confidence interval for both values
was well below the selected lower limit for a moderate correla-
tion (0.4) supporting the null hypothesis of no correlation. As
the number of nurse participants was greater than the calculated
sample size of 47, we performed the same analyses for just this
subgroup and found similar results (the coefficient for self-
efficacy and percentage effective compressions is rs = 0.02,
P = 0.87, 95% confidence interval (CI) = −0.25 to 0.29, and
for self-efficacy and percentage of effective ventilations is
rs = 0.03, P = 0.84, 95% CI = −0.42 to 0.30).

There was a weak correlation between the number of mock
codes and performance of ventilation (rs = 0.31; Table 3). A
similar correlation was not seen with performance of chest
compressions. We also compared percentage of effective
ventilations, effective compressions, and full recoil between
2 sets of subgroups: (1) those with more or less than 10 years
of NICU experience and (2) nurses compared with all other
providers (Table 2). As the study was not powered for these
subgroup analyses, these should be considered hypothesis gen-
erating (eg, these data suggest the hypothesis that NICUnurses

are more likely to effectively perform chest compressions than
other NICU providers).

We also examined the subgroup of participants with low
self-efficacy for the 2 resuscitation skills. The correlation be-
tween self-efficacy and percentage of effective compressions
is rs = −0.07, P = 0.80, 95% CI = −0.56 to 0.46 (n = 15),
and the correlation between self-efficacy and percentage of ef-
fective ventilations is rs = −0.03, P = 0.92, 95% CI = −0.46 to
0.50 (n = 17). In both cases, the upper CI is above the lower
limit for moderate correlation of 0.4; however, we cannot con-
clude that the null hypothesis is unsupported given the small
number of participants. Rather, this subgroup analysis sug-
gests the hypothesis that there is a correlation between self-
efficacy and performance in providers with low self-efficacy;
a larger study with at least 47 such providers would be needed
to test this hypothesis.

DISCUSSION
We conducted this study to examine the correlation between
reported self-efficacy and simulated performance of neonatal
bag-valve-mask ventilation and chest compressions.We found
no significant correlation between self-efficacy and performance.
As expected, there was some correlation between experience and
self-efficacy. There was also some correlation between number
of mock codes and performance of bag-valve-mask ventilation.

Self-efficacy is easy to measure and is often measured be-
fore and after an intervention as an assessment of improve-
ment in performance. It is assumed that people with higher
self-efficacy for particular tasks are better at performing those
tasks. However, our study is consistent with some of the previ-
ous work in children and adults and does not support that as-
sumption. There was no correlation between self-efficacy and
performance of bag-valve-mask ventilation and intubation of pe-
diatric patients in a recent study.18 Similarly, self-assessment of
performance by graduating internal medicine residents also
did not correlate with performance of simulated Advanced Car-
diac Life Support scenarios asmeasured by a skills checklist.20 In
another study, senior pediatric residents were confident in their
ability to perform bag mask ventilation, endotracheal intuba-
tion, and tracheostomy replacement, yet no residents were
able to successfully perform both basic and advanced airways
skills in a skills laboratory.19 In addition, the self-efficacy of
nurses did not correlate with performance in another study.23

Although self-efficacy does not seem to correlate with
performance, it does have an important role in resuscitation.
Self-efficacy influences the initiation and maintenance of be-
haviors. Lu et al16 showed that higher self-perceived ability
to perform CPR predicted willingness to perform bystander
CPR. Even clinicians who are knowledgeable and skilled in re-
suscitation techniques may fail to apply them successfully, un-
less they have an adequately strong belief in their capability.

TABLE 1. Occupation of Study Participants

Occupation n (%)

Nurse 54 (78)

Attending physician 3 (4)

Neonatal nurse practitioner 6 (9)

Neonatal fellow 6 (9)

Total 69

Occupation of study participants.

TABLE 2. Measurements Recorded by the eCPR Program During the Performance Task

Mean (SD) More Experienced (n = 38) Less Experienced (n = 30) P Nurse (n = 54) Others (n = 15) P

% Effective chest compressions 60 (12) 59 61 0.42 62 55 0.04

% Chest compressions with full recoil 55 (14) 55 56 0.74 56 53 0.09

% Effective ventilations 46 (11) 47 46 0.51 46 48 0.842
Measurements recorded by the eCPR program during the performance task.
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There is improvement in the correlation between self-
efficacy and performance when self-efficacy is measured im-
mediately after resuscitation training.24 This may be due to im-
proved self-awareness after performing the task. In our study,
we found that the number of mock codes reported by partici-
pants does correlate with improved performance of ventilation
supporting the value of simulation in this skill. Providers who
have participated in more mock codes with feedback on their
skills may have improved self-awareness and may be able to
more accurately assess their abilities. In addition, participation
in mock codes may lead to more familiarity with the manne-
quin and resuscitative equipment. Future studies that assess
both self-efficacy and actual performance before and after se-
rial practice sessions with a mannequin may be of value.

There was a positive correlation between experience and
self-efficacy in our participants. Several studies have explored
this relationship with similar findings. In one recent study,
nurse leaders were asked to rate their self-efficacy. Years of ex-
perience was found to be a predictor of self-efficacy.25 Another
study showed that experienced nurse providers were signifi-
cantly more confident in their resuscitation skills than less ex-
perienced nurses but no more competent.23

This study does have some significant limitations. Perfor-
mance was measured using a single mannequin and detection
software. It is possible that this does not accurately correlate to
performance in neonatal patients. Other methods to measure

performance should be compared with the technique used in
this study. Ideally, measurement of performance should be
done with animals or real patients if possible although this is
technically challenging. The questions assessing self-efficacy
were not fully validated, so it is conceivable that this is not
an accurate measurement of self-efficacy. It would have been
valuable to include participants without any experience in
neonatal resuscitation. It would also have been valuable to re-
assess self-efficacy after the performance.

CONCLUSIONS
In this study, self-efficacy, assessed before simulation with the
mannequin, did not correlate with performance of either chest
compressions or bag-valve-mask ventilation on a neonatal man-
nequin. The participants both overestimated and underestimated
their level of performance of the 2 skills. Therefore, self-reported
efficacy does not seem to be a valid predictor of performance.

Experience, number of codes, and number of mock codes
did correlate with self-efficacy in a positive way. More experi-
enced participants believed that they were better at performing
the tasks than less experienced participants. Participation in
mock codes in the NICU was the only factor in this study that
correlated with improvement in performance.

TABLE 3. The Relationship Between Answers to Demographic and Self-Efficacy Questions on the Questionnaire (top) as Well as Self-
Reported Mock Code Participation and Measured Efficacy of Chest Compressions and Ventilations (bottom)

Spearman Rank Correlation Coefficient P 95% CI

Experience and chest compression self-efficacy 0.56 <0.01 0.37 to 0.70

Experience and ventilation self-efficacy 0.42 <0.01 0.20 to 0.60

No. real codes and chest compression self-efficacy 0.54 <0.01 0.34 to 0.69

No.real codes and ventilation self-efficacy 0.41 <0.01 0.18 to 0.59

No. mock codes and chest compression self-efficacy 0.35 <0.01 0.01 to 0.55

No. mock codes and ventilation self-efficacy 0.24 <0.01 −0.02 to 0.46

No. mock codes and percentage of effective compressions 0.10 0.43 −0.15 to 0.35

No. mock codes and percentage of effective ventilations 0.31 0.02 0.06 to 0.52

FIGURE 1. The relationship between measured percentage of
effective chest compressions and answers to “I am independently
able to perform chest compressions” on questionnaire. There was no
significant association between percentage of effective chest com-
pressions and self-efficacy (rs = 0.003, 95% CI = −0.23 to 0.24).

FIGURE 2. The relationship between measured percentage of
ventilations and answers to “I am independently able to perform
chest bag-valve-mask ventilation” on questionnaire. There was
no significant association between percentage of effective ventila-
tions and self-efficacy (rs = 0.08, 95% CI = −0.16 to 0.31).
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