RESUSCITATIONPLUSZ22(2025) 100877

Available online at www.sciencedirect.com

Resuscitation Plus

Ll
°
journal homepage: www.elsevier.com/locate/resuscitation-plus

RESUSCITATION

Clinical paper

A survey of team culture and learning organization =

Check for

in the resuscitation of neonates with congenital
anomalies: A single center experience

Anna Bostwick?®*, Anne Ades”*, Carolina Rodriguez-Paras 9 Madeline Dombroski?,
Charis Lim"®, Maria Ordoriez Paredes?, Lauren Heimall®, Leane Soorikian®,
Sara C. Handley " “¢, Heidi M. Herrick"°

Abstract

Aim: Delivery room resuscitation of neonates with congenital anomalies is complex. This study aimed to assess survey psychometrics and measure
learning organization culture among resuscitation team members in a pediatric hospital delivery room dedicated to neonates with congenital
anomalies.

Methods: We administered the Short-Form Learning Organization Survey with the addition of an open-ended question to all delivery room resus-
citation team members from 5/2023 to 7/2023. Psychometric properties were assessed to confirm the survey’s reliability and validity in the delivery
room context. Total and subscale scores were calculated, and differences were assessed by clinical role. The open-ended qualitative data were
analyzed using an inductive approach and coded for theme and valence (positive, negative, neutral).

Results: The response rate was 52% (159/307) with all roles represented. Psychometric assessment produced a 25-item survey with high reliability
and validity. There were no differences in total scores across roles. Nurses had higher scores compared to attending physicians (p < 0.01) and
advanced practice providers (p < 0.05) for the supportive learning environment subscale, and advanced practice providers (p < 0.05) for the training
subscale after multiple comparisons adjustment. Qualitative analysis revealed seven themes: time constraint, environment, adequate staffing, dif-
ferent opinions, care deviations, leadership, and training. Valence analysis showed variation by role, with more positive nursing responses.
Conclusion: The refined 25-item Short-Form Learning Organization Survey is a reliable and valid measure of learning organization culture for
neonatal resuscitation teams. Differences in subscale scores and qualitative valence across roles highlight opportunities to improve interprofessional
learning organization and team culture.

Keywords: Delivery Room resuscitation, Neonatal resuscitation, Congenital anomalies, Learning organization culture, Learning organi-
zation survey

complicated and requires detailed planning, trained personnel, and

Introduction specific expertise.®>> Within this complex setting, a strong culture

of learning is essential to optimize team performance and patient out-
Congenital anomalies affect approximately 3% of births and are the comes. Yet, the culture and learning environment surrounding resus-
leading cause of neonatal death in the United States."” Delivery gitation for neonates with congenital anomalies has not been
room (DR) resuscitation of neonates with congenital anomalies is systematically assessed.

Abbreviations: DR, Delivery Room, LOS-27, Short-Form Learning Organization Survey, LOS, Learning Organization Survey, SDU, Special
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residual, RMSEA, Root mean square error of approximation, CFI, Comparative fit index, TLI, Tucker-Lewis fit index
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A key component of the team environment is organizational cul-
ture, defined as the shared beliefs, perceptions, and values within an
organization (or team).® One aspect of organizational culture is
organizational learning, which is defined as growth through knowl-
edge creation, knowledge acquisition, and knowledge transfer.®'°
The process of organizational learning often includes a collective
cycle of action and reflection.®'® Both industry'' and healthcare'®"
' identify organizational culture and learning as key factors in perfor-
mance improvement.'? In healthcare, longitudinal studies assessing
organizational culture have shown culture influences perfor-
mance.'?'® Additionally, efforts to improve the learning environment,
leadership, and psychological safety have resulted in better patient
outcomes, including lower mortality,’* more favorable patient safety
culture,’® and improved effective communication.’® In neonatal
resuscitation, prior studies investigating attributes that positively
influence team performance have highlighted the importance of lead-
ership, open communication, and peer-to peer support.'””~'° These
studies evaluated distinct characteristics and did not conduct a holis-
tic evaluation of learning organization culture within DR resuscitation.
Furthermore, these studies did not evaluate resuscitations of neo-
nates with congenital anomalies.

Measures capturing and data reflecting learning organization cul-
ture in high risk, high intensity environments are lacking. While the
Short-Form Learning Organization Survey (LOS-27)'° has been
used to measure learning organization in various settings, including
healthcare'®, education,?® and professional sports,®' it has not been
applied to high acuity contexts such as neonatal resuscitation. Thus,
the aims of this study were to first assess the psychometric proper-
ties of the LOS-27 in neonatal resuscitation and subsequently mea-
sure learning organization culture among resuscitation team
members in a quaternary pediatric hospital with a special delivery
unit (SDU) dedicated to neonates with congenital anomalies.

Methods

Survey instrument and adaptation

To measure learning organization culture, we employed the LOS-27,
a 27-question survey adapted from the 55-question Learning Organi-
zation Survey (LOS) published in the Harvard Business Review.*?
The LOS focuses on three building blocks to enable organizations
to comprehensively assess their learning abilities: a supportive learn-
ing environment, concrete learning processes and practices, and
leadership that reinforces learning.?® The LOS benchmark data were
derived from surveys of senior executives across a variety of indus-
tries.?? The LOS-27 was adapted and validated by Singer et al. in the
healthcare setting using survey responses from the Veterans Health
Administration employees.'® The LOS-27 captures multiple dimen-
sions of organizational learning’® with seven subscales: supportive
learning environment, leadership that reinforces learning, experi-
mentation, training, knowledge acquisition, time for reflection, and
performance monitoring. The Children’s Hospital of Philadelphia
(CHOP) Institutional Review Board deemed this study to be exempt
(IRB 22-020610).

The language of the survey questions was adapted for the neona-
tal DR resuscitation context. The words “this workgroup” were chan-
ged to “the Neonatal Special Delivery Unit (SDU)” to ensure
participants knew to which clinical unit the questions were referring.
An additional open-ended question was added at the end of the
survey, with the goal of soliciting further feedback on learning

organization culture in this DR environment. The question was,
“Please describe any other thoughts you would like to share about
the Neonatal SDU as a learning organization and/or about the
Neonatal SDU culture in general.” The survey also included demo-
graphic questions regarding clinical role and years of experience in
that role. The full survey can be found in Appendix 1.

Study population and survey administration

The study was conducted at the Children’s Hospital of Philadelphia,
given its high volume, well established SDU. The SDU was estab-
lished in 2008 and is the first high-risk delivery unit specializing in
neonates with congenital anomalies,®® delivering approximately
500 neonates per year. The SDU serves neonates with prenatally
diagnosed congenital anomalies that require immediate stabilization
or surgical evaluation during their birth hospitalization. A wide variety
of congenital anomalies are treated at the SDU, including congenital
heart disease, lung lesions including congenital diaphragmatic her-
nia, and myelomeningocele. The study population included clinical
team members who resuscitate neonates with congenital anomalies
in the SDU. The neonatal team includes advanced practice practi-
tioners (APPs: nurse practitioners, physician assistants, and hospi-
talists), nurses, neonatology attending physicians and fellows, and
respiratory therapists (RT).

We administered the LOS-27 and open-ended question to all clin-
ical team members who participate in SDU resuscitations. Partici-
pants were recruited via emails and flyers posted throughout the
unit in work rooms. Written informed consent was obtained prior to
survey completion using an electronic REDCap?* form.

Psychometric assessment
We assessed psychometric properties of the LOS-27 in this popula-
tion and context to ensure the survey was a reliable and valid instru-
ment to capture the learning organization culture of the neonatal DR
resuscitation team. Reliability refers to the ability of an instrument to
consistently measure a construct.”> We evaluated reliability using
Cronbach’s o and Pearson correlation coefficients, calculating values
for the entire survey and seven subscales. The threshold for ade-
quate subscale reliability (internal consistency) was a Cronbach’s o
of 0.7.2° We assessed Pearson correlation coefficients between
and within each subscale, considering coefficients of 0.5-0.75 to
indicate moderate reliability, 0.75-0.9 good reliability, and 0.9-1
excellent reliability, with 1 indicating perfect consistency.?®
Construct validity assesses the degree to which a group of items
measure the same concept. We used the Lavaan package®’ in R to
complete a Confirmatory Factor Analysis to assess construct validity.
The Confirmatory Factor Analysis was completed using structural
equation modeling, based on the seven subscales described by
Singer et al.’® As recommended by Stevens,?® items were evaluated
for loading coefficients greater than or equal to 0.40 for a given fac-
tor. ltems near the loading coefficient cutoff threshold were evaluated
further for goodness-of-fit and face validity. Goodness-of-fit was
evaluated using (1) the overall chi-squared, (2) standardized root
mean square residual (SRMR), (3) the root mean square error of
approximation (RMSEA), and the (4) comparative fit index (CFl)
and the Tucker-Lewis fit index (TLI).?° Table S1 in Appendix A fur-
ther describes the criteria utilized to evaluate goodness-of-fit.

Analysis of scores
Survey item responses (assessed on a 5- or 7-point Likert scale)
were transformed to a 100-point scale, accounting for reverse coded
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items. Only complete survey responses were analyzed. Scaled
scores were used to calculate summary statistics for total and sub-
scale scores across all roles, with higher scores indicating more pos-
itive perceptions of learning organization culture.

The Kruskal-Wallis test was used to assess differences in total
and subscale scores across roles. The Wilcoxon Rank Sum test
was used in a pairwise fashion to assess statistical differences
between pairs of roles, and the reported p-values incorporated a
Bonferroni correction to account for multiple comparisons. All statis-
tical analyses were conducted in R Statistical Software (v4.3.1).%°

Qualitative analysis

The open-ended responses were analyzed using a qualitative induc-
tive approach.®' The initial coding was conducted independently by
two authors (a PhD Human Factors engineer and a Research Coor-
dinator), and two additional authors (Research Assistants) confirmed
codes. All four authors met after initial coding to refine analyses and
group findings into themes. All authors underwent training prior to
qualitative analysis. Responses were additionally analyzed to identify
the valence of responses (positive, negative, or neutral) by role.

Results

Demographics

The survey was distributed to 307 eligible participants between
5/2023 and 7/2023 with 159 responses (52%) and 128 complete
responses (42%) (Table 1). The plurality of the respondents were
nurses, followed by APPs and attending physicians (Table 1).
Among complete responses, the majority had 1-5 years of experi-
ence participating in neonatal resuscitations (Table 1). There were
41 respondents who answered the open-ended question.

Psychometric assessment

Based on iterative psychometric assessments, two items, questions
22 and 27, were dropped from the analysis (Table 2). These items
decreased the reliability (Cronbach’s «) for the knowledge acquisition
and performance monitoring subscales and did not adequately load
with other subscale items in the factor analysis. This refinement led
to a 25-item survey and retained the seven-dimensional model of
organizational learning (Table 2).

The refined, 25-item version demonstrated high overall reliability
(Cronbach’s o« = 0.91) and good subscale reliability (Cronbach’s
o =0.76-0.91) (Table S2). Correlations between the subscales were
low (Pearson correlation = 0.05-0.59) (Table S2), indicating that sub-
scales were not highly correlated (overlapping) and measured dis-
tinct aspects of learning organization culture.

The Confirmatory Factor Analysis using the seven LOS-27 sub-
scales produced item loadings ranging from 0.43 to 0.94 with two
items below the 0.4 threshold, which were dropped (Table 2). The
Confirmatory Factor Analysis indicated adequate construct validity
based on goodness-of-fit statistical parameters being at or near
goals: overall chi- square = 479.8, p-value = 0.000 [goal parameter
p < 0.05], SRMR = 0.08 [goal parameter < 0.05], RMSEA = 0.08
[goal parameter < 0.08], CFI = 0.90 [goal parameter > 0.90], and
TLI = 0.90 [goal parameter > 0.90].

Survey scores
Scaled total and subscale scores are reported in Fig. 1. The median
total score was 79.1 (range: 72.4, 85.1). The median subscale
scores ranged from 61.9 to 85.7, with the highest scoring subscales:
time for reflection, supportive learning environment, and
experimentation.

Comparison by clinical role

Scaled total and subscale scores stratified by clinical role are dis-
played in Fig. 2. Total scores were not statistically different across
roles (Fig. 2A). However, two subscale scores differed by role. For
the supportive learning environment subscale (Fig. 2B), nurses had
higher scores (median 87.8 [range: 59.2, 100]) compared to attend-
ing physicians (median 79.6 [range: 42.9, 98], adjusted p-
value = 0.007) and APPs (median 79.6 [range: 55.1, 100], adjusted
p-value = 0.013). Nurses also had higher scores (median 85.7
[range: 57.1, 100)] in the training subscale compared with APPs (me-
dian 76.2 [range: 42.9, 100], adjusted p-value = 0.015) (Fig. 2C).

Qualitative analysis

Of the responses to the open-ended question, 113 individual quotes
were identified. Analysis of the quotes identified seven themes: time
constraint, environment, adequate staffing, different opinions, care
deviations, leadership, and training. Table 3 presents a summary
of the themes, definitions, and representative quotes. Valency

Table 1 - Demographics of survey respondents.

Total Surveyed Population

All Survey Respondents Complete Responses

(N = 307) (N =159) (N =128)

Role

Attending 64 (20.8%) 30 (18.9%) 28 (21.9%)

Fellow 21 (6.8%) 14 (8.8%) 12 (9.4%)

APP 90 (29.3%) 40 (25.2%) 29 (22.7%)

Nurse 91 (29.6%) 50 (31.4%) 39 (30.5%)

RT 41 (13.4%) 25 (15.7%) 20 (15.6%)
Years of Experience

1-5 years 98 (61.6%) 79 (61.7%)

6-10 years 32 (20.1%) 24 (18.8%)

11-15 years 29 (18.2%) 25 (19.5%)

APP (advanced practice provider; includes physician assistants, nurse practitioners, and hospitalists).

RT (respiratory therapist).
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Table 2 - Survey items and factor analysis results of LOS-27.

Subscales Factor
Loadings

Supportive learning environment

1. In the Neonatal SDU, people value new ideas 0.726

2. Differences in opinions are welcomed in the Neonatal SDU 0.906

3. In the Neonatal SDU, people are open to alternative ways of getting work done 0.792

4. People in the Neonatal SDU are eager to share information about what doesn’t work as well as to share information  0.668

about what does work

5. The Neonatal SDU engages in productive conflict and debate during discussions 0.693

6. In the Neonatal SDU, we frequently identify and discuss underlying assumptions that might affect key decisions 0.634

7. If you make a mistake in the Neonatal SDU, it is often held against you* 0.436

Leadership that reinforces learning

8. My leader(s) establish(es) forums for and provide(s) time and resources for identifying problems and organizational 0.808

challenges

9. My leader(s) establish(es) forums for and provide(s) time and resources for reflecting and improving on past performance 0.767

10. My leader(s) listen(s) attentively
11. My leader(s) invite(s) input from others in discussions
Experimentation

12. The Neonatal SDU experiments frequently with new product/service offerings

13. The Neonatal SDU experiments frequently with new ways of working

14. The Neonatal SDU frequently employs pilot projects or simulations when trying out new ideas

15. The Neonatal SDU has a formal process for conducting and evaluating experiments or new ideas

Training

16. Experienced team members in the Neonatal SDU receive training when shifting to a new position
17. Experienced team members in the Neonatal SDU receive training when new initiatives are launched
18. New team members in the Neonatal SDU receive adequate training

Knowledge acquisition

19. The Neonatal SDU has forums for meeting with and learning from: Experts from outside the organization

20. The Neonatal SDU has forums for meeting with and learning from: Experts from other departments/teams/divisions
21. The Neonatal SDU has forums for meeting with and learning from: Patients/Families

22. The Neonatal SDU regularly conducts debriefs and post-delivery reviews

Time for reflection
28. There is simply no time for reflection in the Neonatal SDU*

24. In the Neonatal SDU, people are too busy to invest time in improvement*

Performance monitoring

25. The Neonatal SDU frequently compares its performance with: Best-in-class organizations
26. The Neonatal SDU frequently compares its performance with: Other hospitals with similar delivery units
27. The Neonatal SDU consistently collects information on technological trends

0.916
0.898

0.805
0.918
0.603
0.527

0.749
0.821
0.690

0.816
0.739
0.783
Dropped

0.879
0.694

0.944
0.891
Dropped

LOS (Learning Organization Survey).
SDU (Special Delivery Unit).
Goal factor loading > 0.4; items below 0.4 were dropped from analysis.
" Reverse coded item.

analysis demonstrated variation by role. Overall, responses from
nurses, RTs, and fellows were more positive, while APP and attend-
ing physician responses tended to be negative. Fig. 3 shows valence
analysis by clinical role for the 76 quotes coded as positive or
negative.

Discussion

To our knowledge, this is the first study to assess learning organiza-
tion culture in a high acuity setting using the LOS-27. Through psy-
chometric assessment, we found a refined 25-item LOS-27 to be a
reliable and valid tool to assess learning organization culture among
an interprofessional neonatal resuscitation team. The differences
seen in both the quantitative and qualitative data between clinical
roles highlight potential opportunities for interprofessional learning
and enhanced team performance.

We chose to assess the psychometrics of the LOS-27 given its
application in a new population and high intensity work environment.
The assessment resulted in a reliable and valid 25-item survey with
seven distinct subscales, which mirror the published LOS-27 sub-
scales. The two removed items that did not load in our analyses were
item 22, which asked about post-event debriefs and loaded on the
knowledge acquisition subscale in the original LOS-27, and item
27, which asked about collecting information on technological trends
and loaded onto the performance monitoring subscale in the original
LOS-27. These two items may have had different perceptions by the
neonatal resuscitation team as compared to the population studied
by Singer et al.'® Within neonatology, post-event debriefs are con-
ducted for numerous reasons including system and team perfor-
mance review, education, quality improvement, and provider
emotional support. The breadth of reasons for debriefs may have
allowed numerous interpretations of item 22 and thus impacted item
loading. Additionally, Singer et al reported the factor loading for item
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Fig. 1 - Total and subscale scores for the refined LOS-27. Scaled scores are calculated by multiplying each raw score
on the seven-point scale by 100 and dividing by seven. For the leadership subscale, which was based on a five-point
scale, the divisor was five. The box and whisker plot displays median and interquartile range in the box, the range as
the whiskers, and outliers as the individual data points. The violin plot displays distribution of the data around the

box and whisker plot. LOS (Learning Organization Survey).

22 as 0.32,'° which is lower than the 0.40 threshold. This may indi-
cate item 22 does not generally fit well into the subscale knowledge
acquisition. Item 27, referring to technologic trends, may not have
been relevant to our population as compared to the other population
where the LOS-27 has been employed.

Total scores from the refined 25-item LOS-27 in the neonatal DR
resuscitation team were high as compared to previously published
LOS benchmark scores from other industries.®> We believe this
reflects the strong learning culture of the neonatal DR resuscitation
team overall. The differences between interprofessional teams on
the subscales and the qualitative valence are notable. The result that
nurses had higher supportive learning environment scores than
attending physicians and APPs is surprising, given that psychologi-
cal safety, a component of the supportive learning environment,
tends to increase with increasing hierarchical status.?® The variations
in subscale scores by role may be evidence for underlying culture dif-
ferences and highlight the importance of interprofessional learning
and debriefing between clinical roles. Additionally, further investiga-
tion is warranted to understand and address the reasons for lower
attending and APP subscale scores and negative comments.

While the LOS-27 and associated seven subscales have demon-
strated generalizability in the literature,'®2%2" our study is the first to
extend this instrument into the high acuity context of neonatal DR
resuscitation. We believe the 25-item version described could be
applied to other high acuity teams or settings (e.g., resuscitation,
intensive care unit, trauma/emergency care), though dedicated test-
ing is needed. High acuity medical settings require complex interac-

tions between critically ill patients, interprofessional teams including
trainees, and equipment/technology, with a near constant stream of
information that must be acknowledged, interpreted, and incorpo-
rated into care plans. Managing critical patients and integrating infor-
mation can be challenging and the value of learning organization
culture is likely underappreciated in these settings. Current evalua-
tion of care in these high acuity settings is often focused on comple-
tion of concrete resuscitation tasks and patient outcomes, rather than
the overall learning environment in which this care is provided.®**°
Our refined 25-item survey can provide a baseline assessment and
facilitate intervention planning to improve team performance via
organizational learning.

The qualitative analysis of the open-ended responses adds depth
to our findings by providing specific feedback and highlighting poten-
tial change ideas. The negatively coded responses revealed specific
targets for improvements in multiple areas including information dis-
semination, role delineation, APP training opportunities, and solicita-
tion of feedback. The positively coded responses suggested
opportunities to further proactive safety efforts, or Safety Il efforts,*®
which focus on promoting what is going well. These opportunities
include promotion of pre-resuscitation huddles with explicit role and
plan delineation, interprofessional collaboration, and system focused
feedback. These data demonstrate the added value of pairing open-
ended questions with the LOS-27 to uncover and better understand
specific areas for improvement.

We acknowledge study limitations. While the overall response
rate was greater than 50%, the complete response rate was 42%
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Fig. 2 - Box and whisker plots of total scores and selected subscales by clinical role. The box and whisker plot
displays median and interquartile range in the box, the range as the whiskers, and outliers as the individual data
points. Wilcoxon Sum Rank used to repeatedly assess differences between two roles (e.g., attending-fellow,
attending-APP, etc.). Brackets represent statistically significant differences by role (* = p < 0.05, ** = p < 0.01 after
correcting for multiple comparisons with the Bonferroni correction). Panel A: Total scores. Wilcoxon Sum Rank tests
not significant. Panel B: Supportive learning environment. Kruskal Wallis test for any differences p = 0.002. Wilcoxon
Sum Rank test for nurse-attending adjusted p = 0.0075 and nurse-APP adjusted p = 0.0136. Panel C: Training. Kruskal
Wallis test for any differences p = 0.2199. Wilcoxon Sum Rank tests for nurse-APP adjusted p = 0.015. APP (advanced
practice provider; includes physician assistants, nurse practitioners, and hospitalists) RT (respiratory therapist).

and may not fully represent all team members who participate in
neonatal resuscitations. Despite the response rate, all clinical roles
were represented in both the quantitative and qualitative data, and
the distribution of clinical roles across the total surveyed population
and those who responded to the survey are similar. The possibility
of response bias exists as those who completed the survey may
have more interest in culture, which may inflate scores, or have
strong opinions (positive or negative, as evident in the open-ended
question data) that are not representative of the entire team. Culture
is context specific, and our specific findings and scores may not be
generalizable to other teams or units as this survey was conducted
at a single center with a specialized delivery unit dedicated to the
resuscitation of neonates with congenital anomalies. We do, how-
ever, believe the refined 25-item survey may be generalizable to
and useful in other high acuity settings and resuscitation contexts,
though further evaluation in these settings is warranted.

In the future, we plan to augment these data through neonatal
resuscitation team member interviews designed from both the quan-
titative and qualitative survey responses, with a focus on learning

environment and its components: psychological safety and open
mindedness. Additionally, we are exploring ways to improve APP
training and exposure to the DR, modeling it after nursing training ini-
tiatives given their high scores in the training subscale.

Conclusion

We successfully assessed survey psychometrics and measured
learning organization culture of DR resuscitation teams who care
for neonates with congenital anomalies using a psychometrically
sound adaption of the LOS-27 at a single institution. Through psy-
chometric testing, we showed reliability and validity of the 25-item
version of the LOS for neonatal DR resuscitation. We demonstrated
that overall, the neonatal resuscitation team has strong culture at
baseline. We did find differences in the subscales and qualitative
valences by role that highlight the importance of opportunities to
improve interprofessional learning organization and team culture.
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Table 3 - Themes, definitions, and representative quotes with valence from qualitative analysis.

Qualitative Responses by Theme Role Valence
Time constraint: preparation time, time spent away from the unit, and challenges associated with limited availability

| believe the SDU has always been a place, at least for me, where we have a plan for every patient we see comingin RT Positive
and [are] always prepared respiratory wise with our equipment.

As [APP]s, we often don’t have a ton of time to prepare for deliveries. If we don’t have someone specifically assigned APP Negative
to the SDU [APP] role, we are pulled from a team last minute, where we are taking care of patients in the unit and

have minimal time to become familiar with the patient.

Environment: physical and cultural environment

| love being a NICU SDU RN. The teamwork and communication are always smooth. The huddle before the delivery Nurse Positive
is extremely helpful in identifying clear roles, expectations, and introducing people who may not know each other to

ensure a smooth resuscitation.

Emphasis is always placed on system improvements and never on identifying mistakes of individuals, creatinga  Nurse Positive
supporting learning environment.

With a large [APP] group it is hard to frequently go to establish being comfortable. APP Negative
Adequate staffing: having enough personnel for each role, having dedicate role for the neonatal SDU

Essentially it feels as though we go, and depending on how critical the delivery [is], we either are just there for being APP Negative
there sake, or we prep lines for the fellows to take over doing. If we aren’t going to be doing much, then we shouldn’t

have to go unless [we are] truly going to be utilized.

Team members always work within their scope but may perform a task typically performed by another role if more Nurse Neutral
hands were available

Different opinions: different points of view of the various roles in the neonatal SDU

After these changes are made, there are some missed opportunities to evaluate whether the changes actually were Attending Negative
associated with improved patient outcomes.

| would like to see more solicitation of ideas from providers who may currently practice elsewhere or have previous APP Neutral
experience with deliveries in general. | feel like maybe sometimes these individuals are an untapped resource that

could be valuable in providing insight to shape practice guidelines.

Care Deviations: deviations from routine care due to being a highly specialized unit

Being a highly specialized unit, | think at times routine resuscitation/NRP and general standard of newborn care are APP Negative
sometimes missed. There tends to be many interventions given when not always indicated.

While Optimal Care Guidelines are built to establish consistent care amongst patients, doing so inherently limits ‘out APP Negative
of the box’ thinking/new suggestions, as the expectation for care is to follow the pre-approved guidelines

Leadership: leadership culture, established norms, and change culture

| do think the SDU leadership is consistently trying to move practice forward. Attending Positive
The culture in the SDU has incredible variability depending on the attending present at delivery (both positive and Nurse Negative
negative). | find this difficult to navigate at times, and it can be unnerving to not know what environment you are

walking into.

Very hierarchical organizational structure. Very difficult to change established norms, but that ability is very Attending Negative
dependent on who is suggesting a change.

Training: perspectives on different types of training and barriers to training

Our training program for new RNs is very thorough with several hands-on sims. The SDU has evolved with time in  Nurse Positive
matters of technology and trials.

The SDU is a supportive learning environment however often not enough procedures for the number of trainees to APP Negative
get adequate experience

As an APP, there should be more thorough orientation to the SDU and what the expectations are regarding our role. APP Negative

It can be intimidating coming into the environment without any formal orientation to the unit.

SDU (Special Delivery Unit).
APP (advanced practice provider; includes physician assistants, nurse practitioners, and hospitalists).
RT (respiratory therapist).

CRediT authorship contribution statement

Anna Bostwick: Writing — original draft, Validation, Software,
Resources, Project administration, Formal analysis, Data curation.
Anne Ades: Writing — review & editing, Supervision, Resources,
Project administration, Investigation, Funding acquisition, Formal
analysis, Data curation, Conceptualization. Carolina Rodriguez-
Paras: Writing — review & editing, Validation, Formal analysis.
Madeline Dombroski: Writing — review & editing, Validation, Formal
analysis, Data curation. Charis Lim: Writing — review & editing,

Validation, Formal analysis, Data curation. Maria Ordonez Paredes:
Writing — review & editing, Validation, Formal analysis, Data curation.
Lauren Heimall: Writing — review & editing, Data curation. Leane
Soorikian: Writing — review & editing, Data curation. Sara C. Hand-
ley: Writing — review & editing, Supervision, Methodology, Investiga-
tion, Funding acquisition, Formal analysis. Heidi M. Herrick: Writing
— review & editing, Supervision, Resources, Project administration,
Methodology, Investigation, Funding acquisition, Formal analysis,
Data curation, Conceptualization.



8 RESUSCITATION PLUS 22 (2025) 100877

APP

Nurse

Attending

Fellow

RT

-20 -10 0

10 20 30

Number of Quotes

Negative Positive

Fig. 3 - Frequency of negative and positive qualitative responses by clinical role. Neutral responses are not
included. APP (advanced practice provider; includes physician assistants, nurse practitioners, and hospitalists). RT

(respiratory therapist).

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influ-
ence the work reported in this paper.

Acknowledgements

This work was supported by the Children’s Hospital of Philadelphia
Frontier Program (Delivery Room of the Future); the National Insti-
tute of Child Health and Human Development (RO3HD109426,
K23HD109426); the Agency for Healthcare Research and Quality
Career Development Grant (KOBHS029029)

Appendix A. Supplementary material

Supplementary material to this article can be found online at
https://doi.org/10.1016/j.resplu.2025.100877.

Author details

aCenter for Fetal Diagnosis and Treatment, Children’s Hospital of
Philadelphia, 3401 Civic Center Blvd, Philadelphia, PA 19104, United
States®Division of Neonatology, Children’s Hospital of Philadelphia,
3401 Civic Center Blvd, Philadelphia, PA 19104, United Sta-

tes °Department of Pediatrics, Perelman School of Medicine,
University of Pennsylvania, 3400 Spruce St, Philadelphia, PA 19104,
United States  “Center for Healthcare Quality and Analytics, Chil-
dren’s Hospital of Philadelphia, 3401 Civic Center Blvd, Philadelphia,
PA 19104, United States®Leonard Davis Institute of Health Econom-
ics, University of Pennsylvania, 3641 Locust Walk # 210, Philadel-
phia, PA 19104, United States

REFERENCES

1. Centers for Disease Control and Prevention (CDC). Update on
overall prevalence of major birth defects—Atlanta, Georgia, 1978-
2005. MMWR Morb Mortal Wkly Rep 2008;57:1-5.

2. National Vital Statistics Reports. vol. 72, 2023. Published online
2023.

3. Wild KT, Rintoul NE, Ades AM, et al. The delivery room resuscitation
of infants with congenital diaphragmatic hernia treated with
fetoscopic endoluminal tracheal occlusion: beyond the balloon. Fetal
Diagn Ther 2024;51:184-90. https://doi.org/10.1159/000536209.

4. Thomas AR, Ma AL, Weinberg DD, et al. Delivery room oxygen
physiology and respiratory interventions for newborns with cyanotic
congenital heart disease. J Perinatol off J Calif Perinat Assoc
2021;41:2309-16. https://doi.org/10.1038/s41372-021-01029-2.

5. Kariuki E, Sutton C, Leone TA. Neonatal resuscitation: current
evidence and guidelines. BJA Educ 2021;21:479-85. https://doi.org/
10.1016/j.bjae.2021.07.008.



https://doi.org/10.1016/j.resplu.2025.100877
http://refhub.elsevier.com/S2666-5204(25)00014-1/h0005
http://refhub.elsevier.com/S2666-5204(25)00014-1/h0005
http://refhub.elsevier.com/S2666-5204(25)00014-1/h0005
https://doi.org/10.1159/000536209
https://doi.org/10.1038/s41372-021-01029-2
https://doi.org/10.1016/j.bjae.2021.07.008
https://doi.org/10.1016/j.bjae.2021.07.008

RESUSCITATIONUPLUS

22 (2025) 100877 9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Mannion R, Davies H. Understanding organisational culture for

healthcare quality improvement. BMJ 2018;363:k4907. https:/doi.
org/10.1136/bmj.k4907.

. Handley SC, Passarella M, Martin AE, Lorch SA, Srinivas SK,

Nembhard IM. Development and testing of a survey measure of
organizational perinatal patient-centered care culture. Health Serv
Res 2022;57:806—19. https://doi.org/10.1111/1475-6773.13949.

. Schein, Edgar H. Organizational Culture. vol. 45, 2nd ed. American

Psychological Association; 1990. https://dspace.mit.edu/bitstream/
handle/1721.1/2224/SWP-2088-24854366.pdf?sequenc.

. Carroll JS, Edmondson AC. Leading organisational learning in health

care. BMJ Qual Saf 2002;11:51-6. https://doi.org/10.1136/
ghc.11.1.51.

Singer SJ, Moore SC, Meterko M, Williams S. Development of a
short-form learning organization survey: the LOS-27. Med Care Res
Rev MCRR 2012;69:432-59. https://doi.org/10.1177/
1077558712448135.

Li MS, Li J, Li JM, Liu ZW, Deng XT. The impact of team learning
climate on innovation performance — mediating role of knowledge
integration capability. Front Psychol 2023;13:1104073. https:/doi.
0rg/10.3389/fpsyq.2022.1104073.

Jacobs R, Mannion R, Davies HTO, Harrison S, Konteh F, Walshe K.
The relationship between organizational culture and performance in
acute hospitals. Soc Sci Med 2013;76:115-25. https://doi.org/
10.1016/j.socscimed.2012.10.014.

Abdallah W, Johnson C, Nitzl C, Mohammed MA. Organizational
learning and patient safety: hospital pharmacy settings. J Health
Organ Manag 2019;33:695-713. https://doi.org/10.1108/JHOM-11-
2018-0319.

Curry LA, Brault MA, Linnander EL, et al. Influencing organisational
culture to improve hospital performance in care of patients with acute
myocardial infarction: a mixed-methods intervention study. BMJ Qual
Saf 2018;27:207—-17. https://doi.org/10.1136/bmjgs-2017-006989.
Davies HTO, Mannion R, Jacobs R, Powell AE, Marshall MN.
Exploring the relationship between senior management team culture
and hospital performance. Med Care Res Rev MCRR
2007;64:46-65. https://doi.org/10.1177/1077558706296240.

Jain AK, Fennell ML, Chagpar AB, Connolly HK, Nembhard IM.
Moving toward improved teamwork in cancer care: the role of
psychological safety in team communication. J Oncol Pract
2016;12:1000—11. https://doi.org/10.1200/JOP.2016.013300.
Bettinger K, Mafuta E, Mackay A, et al. Improving newborn
resuscitation by making every birth a learning event. Children
2021;8:1194. https://doi.org/10.3390/children8121194.

Ediger K, Rashid M, Law BHY. What is teamwork? A mixed methods
study on the perception of teamwork in a specialized neonatal
resuscitation team. Front Pediatr 2022;10:845671. https://doi.org/
10.3389/fped.2022.845671.

Salih ZNI, Draucker CB. Facilitators of and barriers to successful
teamwork during resuscitations in a neonatal intensive care unit. J
Perinatol off J Calif Perinat Assoc 2019;39:974-82. https://doi.org/
10.1038/s41372-019-0380-3.

Edmondson AC, Higgins M, Singer S, Weiner J. Understanding
psychological safety in health care and education organizations: a
comparative perspective. Res Hum Dev 2016;13:65-83. https://doi.
org/10.1080/15427609.2016.1141280.

Wheatley C, Batey M, Denovan A, Dagnall N. Mental toughness in
the Football Association Women’s Super League: relationships with

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

playing experience, perceptions of club infrastructure, support
mechanisms and self-esteem. PLoS One 2023;18:€0285594. https:/
doi.org/10.1371/journal.pone.0285594.

Garvin DA, Edmondson AC, Gino F. Is yours a learning
organization? Harv Bus Rev. Published online March 1, 2008.
Accessed November 16, 2023. https://hbr.org/2008/03/is-yours-a-
learning-organization.

Howell LJ. The Garbose family special delivery unit:

a new paradigm for maternal—fetal and neonatal care. Semin Pediatr
Surg 2013;22:3-9. https://doi.org/10.1053/j.
sempedsurg.2012.10.002.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG.
Research electronic data capture (REDCap)—a metadata-driven
methodology and workflow process for providing translational
research informatics support. J Biomed Inform 2009;42:377-81.
https://doi.org/10.1016/j.jbi.2008.08.010.

Tavakol M, Dennick R. Making sense of Cronbach’s alpha. Int J Med
Educ 2011;2:53-5. https://doi.org/10.5116/ijme.4dfb.8dfd.

Schober P, Boer C, Schwarte LA. Correlation coefficients:
appropriate use and interpretation. Anesth Analg 2018;126:1763-8.
https://doi.org/10.1213/ANE.0000000000002864.

Rosseel Y. lavaan: An R package for structural equation

modeling. J Stat Softw 2012;48:1-36. https://doi.org/10.18637/jss.
v048.i02.

Stevens JP, Stevens JP. Applied multivariate statistics for the social
sciences. 4th ed. Psychology Press; 2001. https://doi.org/10.4324/
9781410604491.

Goretzko D, Siemund K, Sterner P. Evaluating model fit of
measurement models in confirmatory factor analysis. Educ Psychol
Meas 2024;84:123-44. https://doi.org/10.1177/
00131644231163813.

R Core Team. R: a language and environment for statistical
computing. Published online 2023. https://www.R-project.org/.
Thomas D. A general inductive approach for qualitative data
analysis. Am J Eval 2003;27.

Perry T, Raymond TT, Fishbein J, Gaies MG, Sweberg T. Does
compliance with resuscitation practice guidelines differ between
pediatric intensive care units and cardiac intensive care units?. J
Intensive Care Med 2023;38:743-50. https://doi.org/10.1177/
08850666231162568.

Corazza F, Snijders D, Arpone M, et al. Development and Usability of
a Novel Interactive Tablet App (PediAppRREST) to support the
management of pediatric cardiac arrest: pilot high-fidelity simulation-
based study. JMIR MHealth UHealth 2020;8:e19070. https://doi.org/
10.2196/19070.

Bahr N, Meckler G, Hansen M, Guise JM. Evaluating pediatric
advanced life support in emergency medical services with a
performance and safety scoring tool. Am J Emerg Med
2021;48:301-6. https://doi.org/10.1016/j.ajem.2021.06.061.

Sloane AJ, Kenaley KM, Favara MT. Assessment of temporal
variations in adherence to NRP using video recording in the delivery
room. Resusc Plus 2021;8:100162. https://doi.org/10.1016/].
resplu.2021.100162.

Deutsch ES, Van CM, Mossburg SE. Resilient healthcare and the
Safety-1 and Safety-Il frameworks. Resilient Healthc Saf- Saf-II
Framew. Published online December 14, 2022. Accessed August 9,
2024. https://psnet.ahrq.gov/perspective/resilient-healthcare-and-
safety-i-and-safety-ii-frameworks.



https://doi.org/10.1136/bmj.k4907
https://doi.org/10.1136/bmj.k4907
https://doi.org/10.1111/1475-6773.13949
https://dspace.mit.edu/bitstream/handle/1721.1/2224/SWP-2088-24854366.pdf?sequenc
https://dspace.mit.edu/bitstream/handle/1721.1/2224/SWP-2088-24854366.pdf?sequenc
https://doi.org/10.1136/qhc.11.1.51
https://doi.org/10.1136/qhc.11.1.51
https://doi.org/10.1177/1077558712448135
https://doi.org/10.1177/1077558712448135
https://doi.org/10.3389/fpsyg.2022.1104073
https://doi.org/10.3389/fpsyg.2022.1104073
https://doi.org/10.1016/j.socscimed.2012.10.014
https://doi.org/10.1016/j.socscimed.2012.10.014
https://doi.org/10.1108/JHOM-11-2018-0319
https://doi.org/10.1108/JHOM-11-2018-0319
https://doi.org/10.1136/bmjqs-2017-006989
https://doi.org/10.1177/1077558706296240
https://doi.org/10.1200/JOP.2016.013300
https://doi.org/10.3390/children8121194
https://doi.org/10.3389/fped.2022.845671
https://doi.org/10.3389/fped.2022.845671
https://doi.org/10.1038/s41372-019-0380-3
https://doi.org/10.1038/s41372-019-0380-3
https://doi.org/10.1080/15427609.2016.1141280
https://doi.org/10.1080/15427609.2016.1141280
https://doi.org/10.1371/journal.pone.0285594
https://doi.org/10.1371/journal.pone.0285594
https://hbr.org/2008/03/is-yours-a-learning-organization
https://hbr.org/2008/03/is-yours-a-learning-organization
https://doi.org/10.1053/j.sempedsurg.2012.10.002
https://doi.org/10.1053/j.sempedsurg.2012.10.002
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.5116/ijme.4dfb.8dfd
https://doi.org/10.1213/ANE.0000000000002864
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.4324/9781410604491
https://doi.org/10.4324/9781410604491
https://doi.org/10.1177/00131644231163813
https://doi.org/10.1177/00131644231163813
https://www.R-project.org/
http://refhub.elsevier.com/S2666-5204(25)00014-1/h0160
http://refhub.elsevier.com/S2666-5204(25)00014-1/h0160
https://doi.org/10.1177/08850666231162568
https://doi.org/10.1177/08850666231162568
https://doi.org/10.2196/19070
https://doi.org/10.2196/19070
https://doi.org/10.1016/j.ajem.2021.06.061
https://doi.org/10.1016/j.resplu.2021.100162
https://doi.org/10.1016/j.resplu.2021.100162
https://psnet.ahrq.gov/perspective/resilient-healthcare-and-safety-i-and-safety-ii-frameworks
https://psnet.ahrq.gov/perspective/resilient-healthcare-and-safety-i-and-safety-ii-frameworks

	A survey of team culture and learning organization in the resuscitation of neonates with congenital anomalies: A single center experience
	Introduction
	Methods
	Survey instrument and adaptation
	Study population and survey administration
	Psychometric assessment
	Analysis of scores
	Qualitative analysis

	Results
	Demographics
	Psychometric assessment
	Survey scores
	Comparison by clinical role
	Qualitative analysis

	Discussion
	Conclusion
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary material
	References


