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Introduction
World Health Organization (WHO) reports that all adverse events 

associated with birth – also called ‘birth asphyxia’ - account for almost 
one fourth of all neonatal deaths [1]. Therefore, WHO had set as a target 
the reduction of neonatal mortality from 20 deaths per 1000 births by 
2015 to 7 deaths per 1000 births by 2035, and the way to accomplish 
this is by improvement of resuscitation skills [2]. Recent pooled data 
indicate that a standardized training program of neonatal resuscitation 
(NR) could improve neonatal mortality rates significantly [3]. This type 
of simulated training programs not only could improve knowledge and 
performance skills, but also reduce stress among professionals [4].

Stress of healthcare professionals involved in resuscitation of 
pediatric or adult patients has been extensively evaluated, but data 
on the issue in those involved in NR is limited [5]. Stress-inducing 
factors associated with adults’ resuscitation include illness severity, 
socio-evaluative factors, noise and fatigue among healthcare personnel 
[5]. Stress elicited in a delivery room or a neonatal intensive care unit 
environment could be intensified as the life of a newborn is threatened. 
Therefore, this systematic review aims at collecting all studies evaluating 
health care personnel’s stress during NR. 

Materials and methods
Data Sources and Search: We systematically searched Pubmed, 

Embase, and Scopus (last search April 2020) using the strategy: (stress 

Abstract
Objective: Stress in healthcare personnel involved in adult/children resuscitation has been extensively evaluated, but respective data in neonatal resuscitation (NR) is 
limited. This review aims at collecting available data on stress in healthcare personnel involved in NR. 

Study Design: This systematic review was conducted under the PRISMA guidelines. All eligible studies from Pubmed, Embase and Scopus evaluating stress/anxiety 
among healthcare personnel involved in NR and published up to April 2020, were investigated. The following key-words were used: ‘stress’, ‘anxiety’, ‘neonatal’, 
‘newborn’ ‘resuscitation’. 

Results: In total, 6 studies including 411 individuals were evaluated, 83% of which evaluated stress in a simulated environment. The stress assessment tools varied 
among studies; 2 studies measured salivary cortisol levels, 2 recorded heart rate recording, and 4 studies used questionnaires. The majority of the studies (66.6%) 
reported increased stress after performing NR. Two studies reported stress predictors, like: presence of more observers, negative affect experienced at time of care, 
negative appraisal of care given to the family and cumulative number of losses experienced.

Conclusions: Stress is increased during NR, although study design and data are still limited and heterogeneous. Future studies should try to evaluate further stress 
predictors or mitigators to improve everyday clinical practice.  

OR anxiety) AND (neonatal OR newborn) AND (resuscitation).  The 
following key-words were used for the online search: ‘stress, ‘anxiety’, 
‘neonatal’, ‘newborn’ ‘resuscitation’. The desired population (P) included 
individuals performing neonatal resuscitation. The final outcome (O) 
was the incidence of stress among healthcare professionals involved 
in NR. Stress could be evaluated as primary or secondary outcome.  
Medical doctors, nurses, midwives or trainees of any kind were the 
eligible population under investigation. Neonatal Resuscitation could 
be evaluated in everyday clinical practice or within a training program. 

This review was conducted according to established methods for 
systematic reviews in medicine (PRISMA) [6]. In addition to searching 
databases, reference lists of all included studies, meta-analyses and 
reviews were manually evaluated, including unpublished data. Only 
studies published in English were included in this review. References 
from eligible articles or textbooks were also reviewed to identify further 
potential sources.
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trainees). If more than one study reported results from overlapping 
populations (from same institutions and during overlapping time 
periods), then the study with the largest number of patients and the 
largest time period of treatment would be included in the review. 

Exclusion criteria included: (i) Types of publication other than 
clinical studies such as reviews, letters, meta-analyses, case reports or 
editorials, (ii) Series including less than 10 participants; (iii) Abstract-
only publications or abstracts from conferences; (iv) Studies not 
published in English; (v) Studies evaluating stress during other types 
of resuscitation. 

Results
After applying the inclusion/exclusion criteria, 6 studies [10-15] 

were identified as appropriate for analysis and overall, 2,522 studies 
were excluded (Figure 1). All included studies were published between 
2012 and 2020. In total, 411 individuals (599 initially invited) were 
evaluated. Overall, there were 3 randomized trials, 2 prospective 
observational studies and 1 retrospective study. All randomized trials 
originated from Canada, and the rest of studies were conducted in Italy, 
USA and UK.  The quality of studies ranged from medium (2 studies) 
to high (4 studies). No study was found to be of low quality. (Table 1)

The populations evaluated in the studies were heterogenous, 
including resident doctors, nurses or midwives. The majority of studies 
(5 out of 6) evaluated stress in a simulated environment while only one 
study evaluated it in real-life setting. Stress was investigated as primary 
outcome only in two studies. Male gender rate was reported in 4 studies 
and mean age only 3 studies. (Table 2)

Data extraction – Outcomes – Definitions: Three authors 
independently completed data extraction after following search criteria 
and quality assessment. Disagreements were resolved by consensus or 
after review by the senior author of the study, when necessary. Data was 
obtained from tables, graphs and text as well. When data was presented 
in percentage, the absolute values were calculated. For each study, the 
following data were collected: first author, year of publication, country 
of origin, type of study (prospective, retrospective or randomized), 
total number of patients included, basic demographics (gender, age), 
method of stress measurement, type of outcomes, results.

Quality assessment: Three authors independently reviewed study 
eligibility and quality. Disagreements were resolved by consensus or 
after review by the senior author of the study, when necessary. The 
quality of each study was assessed using well established criteria either 
for randomized or observational studies, specifically evaluating: data 
collection, aim of the studies, incomplete outcome data, statistical 
analysis and other sources of bias [7,8]. Quality of each study was 
evaluated and reported as high, medium or low according to GRADE 
approach [9], based on design and methodology of study according to 
the aforementioned criteria.

Inclusion and exclusion criteria: Studies included in this review 
met the following criteria: (i) studies evaluating stress/anxiety among 
healthcare personnel involved in NR, (ii) studies referring to everyday 
clinical practice or training programs, (iii) studies evaluating stress/
anxiety as a primary or a secondary outcome, (iv) studies evaluating 
stress/anxiety using any methodology, (v) studies evaluating stress/
anxiety among any type of participants (doctors, nurses, midwives, 

Figure 1. Flowchart of this review 
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Studies Male gender (%) Mean age (years) Outcomes investigated Method of stress 
measurement Results

Bensouda et al. 28% 25 (IQR: 24–27)
Primary: time to successful 

intubation
Secondary: stress

Heart rate
The presence of more observers increases stress of the resuscitator.

Group A heart rate: (mean difference − 11.9 beats/min, 95% CI -15.98 
to − 7.78).

Finan et al. 18.8% 35.1±3.9 
Primary: Technical and non-
technical team performance
Secondary: Stress evaluation

Salivary cortisol 
levels

Cortisol levels increased after simulation but without any difference 
between the two types of training. 

Lizotte et al. 88.1% NR

Primary: Performance 
assessment

Secondary: Objective and 
perceived stress assessment

Salivary cortisol 
levels plus 

questionnaire

Perceived stress level was 6/10 in survival group vs 7/10 in death 
group (p = 0.19).

Salivary cortisol increased significantly from lecture to presimulation 
(p < 0.01).

Postsimulation cortisol levels were significantly higher than 
presimulation (p < 0.001),yet this increase was not scenario 

dependent (p = 0.41) nor associated with performance on either 
scenario.

Redmond et al. NR NR Knowledge and perceived 
stress

Questionnaire (Likert 
scale)

Heart rate 

Changes in HRV were noted during all scenarios irrespective of 
subjective self-assessment of stress. Procedural proficiency suffered 

during more stressful scenarios.

Trevisanuto et al. NR NR

Primary: perceived 
time intervals between 

interventions
Secondary: self-perceived 

stress

Questionnaire

Health care providers underestimate the passage of time, irrespective 
of their role in a simulated complex neonatal resuscitation. 

Participant’s self-assessed levels of stress and preparation were not 
related to the accuracy of their time perception.

Wallbank et al. 10% 40.9
Primary: staff stress, coping 

strategies, perception of 
working environment

Lazarus and 
Folkman’s 

transactional model of 
stress, Impact of  

Events (IES) Scale

IES scores revealed 55% of participants reporting subjective distress 
levels indicating a ‘high’ level of clinical concern.
No socio-demographic variable predicted distress. 

Negative affect experienced at time of care (p = .002; CI 0.164–
0.683) negative appraisal of care given to the family (p = .003; CI 

0.769–3.358), cumulative number of losses experienced (p = 0.004; 
CI 0.713–3.778), maladaptive ways of coping 

(p = .000; CI 0.482–1.136), and staff
perceptions of support outside work significantly predicted distress (p 

= 0.023; CI 4.818 to 0.355).

Table 2. Studies evaluating stress during neonatal resuscitation

Studies Year of publication Country of origin Design of study Total number of 
participants (n) Type of participants Setting for stress 

evaluation Quality of study

Bensouda et al. 2018 Canada
Randomized (Group 
A: one observer vs 

Group B: 5 observers)
49 First-year residents

Simulation: Neonatal 
mannequin -  

endotracheal intubation
High

Finan et al. 2012 Canada

Randomized (high-
fidelity simulation 

vs low-fidelity 
simulation)

16 Neonatal/perinatal 
fellowship trainees 

Simulated resuscitation 
sessions (intubation, 

catheter insertion, 
thoracocentesis, 

ventilation)

High

Lizotte et al. 2017 Canada
Randomized (death 
scenario vs survival 

scenario)

62 (42 completed the 
study) Paediatric trainees

Resuscitation simulation 
(intubation, ventilation, 

cardiac massage)
High

Redmond et al. 2020 USA Prospective 14 (12 completed the 
study)

Emergency Medicine 
residents in their 1st 
and 2nd postgraduate 

years

Simulations scenarios 
(low, medium and high 

stress)
Medium

Trevisanuto et al. 2016 Italy Prospective 108 Physicians and nurses

Simulation scenarios 
(airway management, 
chest compressions, 
umbilical catheter, 

medicine administration)

Medium 

Wallbank et al. 2013 UK Retrospective 184 (350 invited) Physicians, nurses, 
midwives

Working at a maternity 
or gynecology ward + 
experience of a loss in 
a professional capacity 
within the previous 18 

months

High

Table 1. Studies evaluating stress during neonatal resuscitation
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Regarding stress assessment, different methods were used in each 
study. Heart rate was measured in 2 studies and salivary cortisol levels 
in 2 studies as well. Non validated questionnaires for stress evaluation 
using a Likert scale were used in 4 studies although only one study used 
an established stress measurement scale, namely the Impact of Events 
Scale (IES). 

Most of the studies (66.6%) revealed that participation in simulated 
scenarios increases stress among healthcare personnel involved in NR. 
This increase of stress seems not to differ between high- or low-fidelity 
simulation according to Finan, et al. and not to be affected by socio-
demographic variables according to Wallbank, et al. Additionally, one 
study did not correlate stress with accuracy of time perception by the 
staff. Finally, two studies evaluated potential risk factors for stress. 
Wallbank, et al. identified the following predictors for personnel’s 
stress: negative affect experienced at time of care, negative appraisal 
of care given to the family, cumulative number of losses experienced, 
maladaptive ways of coping and staff perceptions of support outside 
work. Bensouda, et al. found that the participation of more than one 
observer increases stress during NR as well. (Table 2)

Discussion
Current evidence indicates that studies evaluating stress among 

professionals involved in NR are limited and include a small number 
of participants. Additionally, a large heterogeneity was found regarding 
study design and method of stress evaluation.

The majority of the included studies in this review evaluated 
stress in the setting of simulated scenarios. This is justified, as stress 
levels among healthcare professionals involved in resuscitation are 
measured more accurately during simulation-based training compared 
to traditional tutorial-based training [16]. Moreover, adequate training 
through simulation-based programs could improve cognitive, technical 
and behavioral skills in order to ameliorate any stress generation [17]. 
Randomized data further indicate that simulation promotes teamwork 
during NR, improves the efficiency of the team, increases trainees’ 
confidence and potentially reduces their stress [18]. Simulation is 
the most appropriate setting to evaluate stress among resuscitators as 
performance during these training sessions is strongly associated with 
stress or overload [19]. However, recent data indicates that virtual 
reality simulations do not provide the same physiological stress changes 
as mannequin-based or real-life resuscitations [20]. 

A certain type of stress has been identified among emergency 
department and intensive care unit personnel when they perform 
cardiopulmonary resuscitation [5]. However, data specifically for NR 
remains limited. Stress usually leaves the resuscitator with a sense of 
fatigue and uncertainty that could lead to chronic anxiety, depression 
and exhaustion [21]. The emotion of grief or unsuccessfulness could 
also be generated and intensify stress, especially when a patient is 
lost despite resuscitation [22]. Much more so, when this patient is a 
newborn. All major steps of NR could easily induce stress when not 
completed such as endotracheal intubation, thoracic compressions, 
proper ventilation, and umbilical cord catheterization [23]. In this 
review, however, only two studies evaluated potential risk factors for 
stress during NR that included cumulative number losses, maladaptive 
way of coping, staff perceptions of support outside of work and the 
participation of more than one observer [10,15]. 

Regarding stress evaluation, the included studies used various 
methods, such as salivary cortisol measurement, heart rate recording 
and different questionnaires. This distinct heterogeneity of study design 

has also been reported among studies evaluating stress during other 
types of resuscitation [24]. Cortisol is a marker that reliably responds 
to acute psychological and physiological stress, and therefore, it has 
been established as the classical biomarker of stress in literature [25]. 
Both studies that used cortisol measurement in this review reported an 
increase of stress after the simulation although there was no difference 
among types of training or scenarios [11,12]. Heart rate measurement 
is also an established method of stress evaluation during resuscitation 
that was used in two studies included in this review. Although heart rate 
increase is a sign of distress or anxiety during resuscitation [26], heart 
rate variability has shown an inverse association with performance 
during simulated programs [24]. Finally, there are several established 
stress-evaluating questionnaire tools such as the IES, the Clinical 
Administered PTSD Scale (CAPS), the Post-Traumatic Stress Disorder 
Checklist (PCL) or the State-Trait Anxiety Inventory (STAI) [5,27]. 
However, only one of the studies in this review used one of these tools, 
with the rest of them using non-validated questionnaires.

This lack of studies investigating stress predictors during NR 
prevents from identifying stress-reducing strategies, therefore, the need 
for future research is imperative. First, there are specific risk factors that 
increase the risk for NR such as preterm delivery, low newborn’s weight, 
meconium-stained amniotic fluid or emergency cesarean section [28]. 
These factors should be detected as early as possible, so that the staff 
is prepared and periprocedural stress is limited. Second, the use of a 
management algorithm and role allocation to specific positions around 
the warmer in the delivery room are factors that could reduce stress 
among personnel and improve outcomes [29]. Additionally, working 
on quality improvement in the delivery room, checking and preparing 
equipment seems to be of high priority in order to increase the sense of 
readiness and reduce stress [30]. 

Furthermore, lack of supervisor support was also correlated 
with negative coping strategies in the study by Wallbank, et al. [15]. 
Therefore, each institution should be prepared to handle such cases and 
support their employees. Avoidance of back-to-back shifts and adequate 
rest of the staff could help improve performance and limit stress. 
Groombridge, et al. identified cognitive aids including checklists, stress 
management training and meditation to be mitigators of stress during 
adults’ resuscitation [5]. However, data on NR are limited. Finally, 
team briefing before delivery as well as debriefing after resuscitation 
could play a significant role. Predelivery briefing helps to optimize the 
performance of key behavioral skills such as leadership, anticipation and 
workload delegation [31]. Post-resuscitation debriefing helps analyzing 
and evaluating any problem or difficulty during resuscitation in order 
to improve future performance, increase confidence and decrease any 
related stress [32,33].

Conclusion
This review has certain limitations. First, the number of eligible 

studies and the total number of participants is low. However, the majority 
of studies were randomized and of high quality, increasing the strength 
of the review. As mentioned above, there was a high heterogeneity 
regarding study design and stress evaluating tools, although this could 
not be measured due to lack of quantitative evidence. The majority of 
questionnaires used in the studies were not validated, and not all studies 
used biomarker measurement or recording of physiologic parameters 
(heart rate) to verify the findings. Additionally, no statistical analysis 
could be conducted due to this heterogeneity of data.

In conclusion, stress is increased during NR, although data are 
still limited and show heterogeneity. Future studies should be better 
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designed and try to evaluate certain stress predictors or mitigators in 
order to improve everyday clinical practice.
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