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BACKGROUND: Inequity in neonatology may be potentiated within neonatal intensive care units (NICUs) by the effects of bias.
Addressing bias can lead to improved, more equitable care. Understanding perceptions of bias can inform targeted interventions to
reduce the impact of bias. We conducted a mixed methods study to characterize the perceptions of bias among NICU staff.
METHODS: Surveys were distributed to all staff (N= 245) in a single academic Level IV NICU. Respondents rated the impact of bias
on their own and others’ behaviors on 5-point Likert scales and answered one open-ended question. Kruskal–Wallis test (KWT) and
Levene’s test were used for quantitative analysis and thematic analysis was used for qualitative analysis.
RESULTS: We received 178 responses. More respondents agreed that bias had a greater impact on others’ vs. their own behaviors
(KWT p < 0.05). Respondents agreed that behaviors were influenced more by implicit than explicit biases (KWT p < 0.05). Qualitative
analysis resulted in nine unique themes.
CONCLUSIONS: Staff perceive a high impact of bias across different domains with increased perceived impact of implicit vs. explicit
bias. Staff perceive a greater impact of others’ biases vs. their own. Mixed methods studies can help identify unique, unit-responsive
approaches to reduce bias.
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IMPACT:

● Healthcare staff have awareness of bias and its impact on their behaviors with patients, families, and staff.
● Healthcare staff believe that implicit bias impacts their behaviors more than explicit bias, and that they have less bias than

others.
● Healthcare staff have ideas for strategies and approaches to mitigate the impact of bias.
● Mixed method studies are effective ways of understanding environment-specific perceptions of bias, and contextual assets and

barriers when creating interventions to reduce bias and improve equity.
● Generating interventions to reduce the impact of bias in healthcare requires a context-specific understanding of perceptions of

bias among staff.

INTRODUCTION
Racial and ethnic disparities, both between and within neonatal
intensive care units (NICUs), exist in a variety of neonatal
outcomes, processes, and quality measures.1–8 Qualitative studies
of former NICU patient families from minoritized backgrounds
have identified experiences of racially biased judgmental care,
disrespectful care, and poor communication. Families with limited
English proficiency report lack of consistent high-quality inter-
preter services, and reduced discharge readiness, as well as
decreased knowledge of post-NICU discharge health services,
such as Early Intervention.9–12 Provider bias is a potential
mechanism by which disparities in care within a single clinical
context are propagated.13

Bias arises from the natural tendency of humans to create
classifications as they attempt to rapidly process information. Bias

exists as either explicit bias, the traditional conceptualization of
bias in which individuals are aware of their own attitudes, or
implicit bias, which is subconscious.14 High prevalence of
healthcare provider bias has been reported, including anti-Black/
pro-white bias among pediatricians.15–19 Furthermore, biases have
been shown to worsen in the setting of provider burnout and
increased cognitive stressors, fatigue, time limitations, and
information overload, all of which are relevant contextual factors
in the field of neonatology.19–22

Bias has a significant impact on healthcare decision making and
outcomes.18 It is associated with reduced quality of
patient–provider communication, reduced shared decision mak-
ing, and diminished quality of the physician–patient relation-
ship.23–26 In neonatology, implicit and explicit racial bias is
associated with increased adverse birth outcomes for black infants
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and affects neonatologists’ recommendations during periviability
counseling.27,28 However, bias can be reduced through the use of
educational interventions, workshops, and clinical case confer-
ences, and the impact of bias can be reduced through the use of
equity-focused quality improvement.22,29–35 Knowledge of local
context and individual attitudes can facilitate the creation of
targeted interventions that avoid common pitfalls and address
important aspects of workplace and healthcare system culture.
We sought to explore perceptions of the effect of bias on the

care of infants, communication with families, and interprofessional
interactions among all staff in our NICU to assess the culture and
knowledge surrounding bias and inequity. Our study served to
inform the development of projects to reduce the impact of bias
and address health inequity. This study highlights perceptions of
bias among NICU staff and demonstrates the feasibility and
importance of using mixed methods approaches to assess
healthcare culture and serve as the foundation for interventions
to address health inequity.

METHODS
Study design
We conducted a cross-sectional mixed methods study in a single urban
academic level IV NICU. This study was designed to (1) understand
perceptions of bias within a single NICU and (2) identify targets for
interventions to reduce the impact of bias. We employed quantitative and
qualitative methods, because the latter allows for the exploration of
thoughts and beliefs including how individuals might respond to
interventions.36

Eligible participants were defined as all staff who work in the NICU
including neonatology and pediatric surgery attendings; neonatal-
perinatal medicine, pediatric surgery, and pediatric critical care fellows;
neonatal nurse practitioners; bedside nurses; respiratory therapists; nurse
educators; unit coordinators; and environmental staff. We invited all
eligible individuals to participate via an email that included a link to the
optional, anonymous survey. All participants received reminder emails to
complete the survey during the data collection period. Surveys were
anonymous and de-identified in order to provide psychological safety and
optimize study participation. This study was exempted by the Institutional
Review Board at Boston Children’s Hospital.

Survey
Our survey included three parts: (1) demographics, (2) assessing equity and
the impact of bias, and (3) “How are we doing?” All survey questions were
optional. The survey was initially developed by an investigator and
underwent iterative revisions until consensus was reached by the study
team, which included physician and nursing leadership, attending
physicians, clinical fellows, and bedside nursing staff (the complete survey
can be viewed in Supplementary Table 1).
In section one, we collected NICU role, years of experience (less than vs.

greater than 10 years), gender, race, ethnicity, and age.
Section two was designed to explore perceptions of the impact of

implicit and explicit bias on patient care, interactions with family, and
professional colleagues. These three domains were selected based on prior
research that explored the impact of bias on patients and their health
outcomes, families, and interprofessional interactions,9,11,17,18,37–39 In
addition, these domains can be targeted with interventions. We also
sought to explore the degree to which respondents believed bias had an
impact on their own vs. others’ behaviors. All response options were a
5-point Likert scale ranging from “strongly disagree” to “strongly agree.”
Definitions of bias, implicit bias, and explicit bias were provided in the
survey in order to ensure shared knowledge and understanding among
respondents. Respondents were asked to indicate patient or family
qualities that they believe lead to bias.
Section three included four questions related to the NICU culture and

commitment to reducing bias and achieving equity, followed by one open-
ended question to share feelings, experiences, expectations, and examples
of bias.
Study data were collected and managed using Research Electronic Data

Capture (REDCap) electronic data capture tools hosted at Boston Children’s
Hospital.40,41 REDCap is a secure, web-based software platform designed to
support data capture for research studies.

Quantitative analysis
We performed Kruskal–Wallis test (KWT) and Levene’s test (LT) to assess
the differences in median and variance of Likert scale responses,
respectively. We compared the perceived impact of implicit vs. explicit
bias and the impact of bias on one’s own compared to others’ behaviors.
We used frequencies and percentages to describe areas felt to contribute
to bias in care. All statistical analyses were performed using SAS software
version 9.4 (SAS Institute Inc., Cary, NC, USA).

Qualitative analysis
Open-ended responses were reviewed by an individual not involved in the
NICU to ensure anonymity. Identifying statements were redacted from the
responses. We used a Grounded Theory approach, a standard qualitative
analysis approach in which theory is derived from collected data.
Grounded Theory is particularly valuable in areas of research where there
is a paucity of prior data and thus was the approach selected for this
study.36 Two research team members (C.C.C., Y.S.F.) independently coded
responses, then jointly reviewed and combined codes into a final
codebook reaching a consensus through discussions about disagreements.
Codes were then iteratively organized into categories and themes.
Dedoose Version 8.0.35 web application was used for managing and
analyzing qualitative responses (Los Angeles, CA: SocioCultural Research
Consultants, LLC).

Table 1. Participant demographics.

N or median % or
interquartile rank

NICU role

Attending physician 24 13.5

Neonatal nurse
practitioner

10 5.6

Clinical fellow 28 15.7

Bedside nurse 84 47.2

Respiratory therapist 5 2.8

Clinical associate 5 2.8

Social worker 4 2.2

Unit coordinator 2 1.1

Environmental staff 0 0.0

Other 6 3.4

Prefer not to answer/
missing

10 5.6

Gender

Male 23 13.2

Female 151 86.8

Age 34.0 years (29.5, 42.5)

Race

White 149 81.4

Black or African-
American

7 3.8

Asian 11 6.0

American Indian/
Alaska Native

2 1.1

Native Hawaiian and
Other Pacific Islander

0 0.0

Other 2 1.1

Prefer not to answer/
missing

12 6.6

Ethnicity

Hispanic/Latinx 9 5.2

Worked in the NICU for
less than 10 years

110 63.2
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RESULTS
Demographics
We received 178 survey responses (response rate: 73%). Participants
identified predominantly as white (84%) and as cis-gendered
females (87%) with a median age of 34 years (interquartile range
30–43). Of 162 individuals who identified their clinical roles, 84 were
bedside nurses, 28 were clinical fellows, 24 were attendings, and 10
were neonatal nurse practitioners (Table 1).

Quantitative results
About half of respondents agreed or strongly agreed that
their own explicit bias could have an impact on the care they
provide to infants (45%), interactions with families (56%), and
interactions with staff (45%) (Fig. 1). When asked about the
impact of explicit bias on others’ behaviors, 62%, 74%, and 65%
of respondents agreed or strongly agreed that explicit bias could
have an impact on the care others provided to infants,
interactions with families, and interactions with staff, respec-
tively. Across all behavioral domains, a significantly higher
proportion of individuals agree or strongly agreed that others’
behaviors were impacted by explicit bias more than their own
(KWT p < 0.05, Table 2).
Regarding implicit bias, 56%, 69%, and 63% of respondents,

respectively, agreed or strongly agreed that bias could have an
impact on the care they provided to infants, their own interactions
with families, and their own interactions with staff. A total of 71%,
79%, and 75%, respectively, agreed or strongly agreed that
implicit bias could have an impact on the care provided to infants
by others, others’ interactions with family, and others’ interactions
with staff. Across all behavioral domains, more respondents
agreed or strongly agreed that implicit bias impacted others’
behavior more than their own (KWT p < 0.05, Table 2).
Comparing the perception of the impact of explicit vs. implicit

bias on one’s own behaviors, we found significant differences in
median and variance (KWT p < 0.05 and LT p < 0.05) across all
behavioral domains, indicating a greater perceived impact of
implicit over explicit bias. There were no significant differences in
the median perception of the impact of explicit vs. implicit bias on
others’ behaviors. LT was statistically significant when comparing
the perceived impact of explicit and implicit bias on infant care and
interprofessional staff interactions. This indicates that though
respondents perceive an overall equal impact of implicit and
explicit bias on others’ behaviors, there was a significant difference

in the variability of responses regarding the impact of implicit vs.
explicit bias for patient care and interprofessional behaviors. There
were no significant differences in responses across roles. (see results
stratified by NICU role in Supplementary Table 2).
Socioeconomic status was the most frequently selected patient

or family quality that respondents reported could lead to bias
(N= 83, 64%), followed by an infant diagnosis of neonatal
abstinence syndrome/neonatal opioid withdrawal syndrome
(N= 75, 58%), race or ethnicity (N= 72, 56%), primary language
(N= 70, 54%), religion or religious expression (N= 55, 43%),
country of origin (N= 49, 38%), and family tobacco use (N= 39,
30%), family sexual orientations (N= 22, 17%), and family
members with obesity (N= 22, 17%). Among all respondents, 14
individuals (11%) indicated that none of the patient or family
qualities listed could lead to bias.
Most respondents agreed or strongly agreed that the culture of

the NICU was committed to providing equitable care (N= 112,
89.6%). However, only 22% agreed or strongly agreed that (1)
decreasing bias and promoting equity were priorities and (2)
attempts had been made to decrease bias and promote equity.
The majority of respondents (N= 102, 78.1%) agreed or strongly
agreed that the NICU would benefit from a formal approach to
reducing bias in care and promoting equity.

Qualitative results
We received 30 unique responses to the qualitative portion of our
survey. Nine unique themes emerged from our analysis. Themes
were then grouped into four major domains: (1) the impact of
bias, (2) causes of bias, (3) strategies to mitigate bias, and (4)
factors to consider when creating interventions (Table 3).
Under the domain of the impact of bias, themes demonstrated

that bias has an impact on all individuals in the NICU, including
both patients and staff. Under the domain of causes of bias,
themes highlighted patient characteristics, as well as structural
factors in the NICU, that led to the development of an
environment that is permissive to bias. Themes demonstrated
that staff had perceptions of what approaches would and would
not be successful to mitigate bias. For example, staff were
interested in learning techniques to speak up when instances of
bias were witnessed, while some staff were concerned that
without individual introspection interventions would not be
successful. Finally, themes demonstrated the importance of
personal experiences in understanding bias, as well as the varying
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Fig. 1 Perceived bias in the NICU. Comparison of internal and external perceptions of implicit and explicit bias.
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degrees of enthusiasm for addressing and polarizing perceptions
of bias.

DISCUSSION
In this mixed methods study, we identified that the majority of
NICU staff agree that both implicit and explicit bias can have an
impact on their patient care, communication with families, and
professional interactions with colleagues. Our results show that
individuals perceived a greater impact of implicit than explicit
bias across all care domains. In addition, a majority of individuals
agreed that bias had an impact on others’ behaviors more
than their own. We found that the most commonly perceived
patient and family characteristics that lead to bias are socio-
economic status, infant diagnosis of neonatal abstinence
syndrome/neonatal opioid withdrawal syndrome, race or ethni-
city, and primary language. Our qualitative analysis highlighted
that bias has an impact on all individuals including patients
and staff, that there are structurally and personally mediated
impacts of bias, and that individuals overwhelmingly desired
interventions to mitigate the impact of bias on propagating
neonatal inequity.
Together, the quantitative and qualitative results of our mixed

methods study highlight knowledge, insights, and beliefs of NICU
staff on issues of bias and equity. In particular, we found that NICU
staff understand bias and believe it can have an impact on
multiple behavioral domains, albeit with varying degrees of
perceived effect. Potential hypotheses that explain the variation in
the perceived effect of bias include varied exposure to anti-bias
education among staff, varied levels of awareness among staff, or
a lack of personal insight, supported by the difference in
perceived impact of one’s own vs. others’ bias. Our study also
highlights key areas of NICU culture pertaining to issues of bias
and equity, such as staff diversity.
Results of mixed methods studies can inform interventions to

reduce the impact of bias that are personalized and responsive to
the clinical culture and environment. Our study identified that
staff are self-aware of the impact of bias and interested in
interventions to increase equity, indicating the readiness of
change. We also identified barriers such as lack of insight into
the impact of one’s own biases compared to others’, and lack of
interest in interventions focused solely on education. In the future,
these findings can be coupled with focus groups that include
diverse, representative staff, including those who did not agree
that bias can impact behaviors or who shunned interventions, to
have a deeper understanding of the clinical environment and to
develop effective, targeted, context-responsive interventions
to reduce the impact of bias and preemptively avoid potential
barriers.
While there is important generalizability in the findings of our

study, the true strength of this work rests in the demonstration of
the feasibility of asking difficult questions, assessing healthcare
culture through mixed methods studies, and in translating
findings into context-specific interventions designed to combat
the ills of bias and systemic inequity.
The results of our study have directly informed multiple

interventions within our NICU to decrease the impact of bias
with the goal of increasing equity (Table 4). As a result of our
study, we have established a multidisciplinary “Equity Working
Group” that focuses on issues of patient, family, and staff equity
within our NICU. Recognizing both the importance of increasing
foundational knowledge and the utility of personal experiences in
understanding the role of bias in promoting inequity, we have
adapted existing case-based approaches that center on the
experience of families to understand bias in the neonatal context
and provide a combination of foundational knowledge and real-
time skills to use when bias is witnessed.30 In addition, we have
established multiple equity-focused quality improvement projectsTa
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informed by the results of our study and that include patient and
family stakeholders with aims such as decreasing time to first
family meetings, increased breastmilk utilization, more timely
access to social supports, and safe, standardized discharge
planning. Finally, recognizing the importance of structural and
systemic change within our NICU, we have focused on changing
culture and increasing the diversity of our staff at all levels.

Our study is unique for two reasons. First, we used a
multidisciplinary approach in our study planning, survey design,
and dissemination strategy to ensure inclusivity in understanding
culture. To our knowledge, this is the first study of bias in the
healthcare setting that uses a multidisciplinary study team and
population. Second, our study highlights the utility of mixed
methods approaches to understanding perceptions and culture

Table 3. Qualitative analysis themes.

Theme Example quotes

Bias in the NICU affects all people in all domains of life “Bias certainly affects our care of infants, families and staff”

Bias has a direct effect on patient care “A baby with HIE (hypoxic-ischemic encephalopathy) had a devastating
MRI and very poor prognosis. Staff believed that the family would
decide to move forward with life-sustaining treatment because they
were ‘simple minded’ and would not be able to understand the
diagnosis”

“I’ve observed that English-speaking white families without financial
constraints and identified as being agreeable and pleasant tend to have
a larger ‘primary care team’ compared to non-white families with the
same diagnosis and length of stay”

“Bias towards specific genetic conditions that were considered lethal
and nowadays aren’t”

There are qualities in the NICU, including NICU culture, lack of staff
diversity, and physical environment which create a bias-
permissive unit

“The staff […] could be more diverse. It is obvious that those in more
sought after clinical positions (RN, MD) are predominantly white. While
those less appealing jobs […] are represented by a much more
diverse group”

“This sort of exclusive environment does not foster a feeling of
inclusivity, and can often be uncomfortable and ostracizing for those
[staff ] from a different racial or socioeconomic background”

“I’ve been saddened many times by conversations in handoffs or the
breakroom in which people pass judgment on families”

There are patient characteristics, both demographic and non-
demographic, which make patients and families more susceptible to
the ill effects of bias

“I think we do not do a good enough job communicating with families
who do not speak English due to inconvenience”

“I find that when parents are ‘better off’ the entire medical team checks
in with the family several times a day”

Staff utilize personal experiences of bias to understand both personal
qualities of people who are more biased and mechanisms of
expression of bias

“I have witnessed, especially for non-English speaking parents, primarily
Hispanic or Haitian parents, that are not informed about benefits that
are offered at the hospital like free parking, free meals, etc.”

“I’ve witnessed ‘older’ staff make racially insensitive comments”

A “good” v. “bad” dichotomy exists in conceptualizing qualities of the
NICU environment

“I think that all staff […] work hard to do the right thing and are
honorable; however, I believe explicit and implicit biases still affect our
actions as healthcare providers”

“While I love our unit and staff […] I’d be highly concerned if the
majority of people responding […] think there is no bias”

“I think that […] everyone has a common goal of providing the best
medical care to every single baby regardless of race, gender, family
structure, and family situation […] but, I have experienced times where
negative side comments have been made from members of the care
team […] that impact the attitude of the team toward the family“

While staff are universally disheartened by the presence and impact of
bias, there are varying degrees of optimism in eliminating it

”[a] formal curriculum to help us better understand these [explicit and
implicit] biases and provide tools to work against them would be
beneficial”

“I don’t think that a formal educational program will help”

“I think training on how to do this [intervene and change the nature of
biased conversations] in a professional setting would be incredibly
helpful!”

”[I] would like to see some trainings on complex patients and how to
handle the bias in discharge to a low SES or racially/ethnically diverse
family”

“the staff and culture in general could highly benefit from more
education and more open conversations”

Focus on bias is popular and driven by current events, which
politicize it

“To me it seems like many people pretend to be for equality and anti-
bias for show (especially now that it is en vogue!)”

“Black Lives Matter movement”
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surrounding bias to inform targeted, specific, actionable interven-
tions that seek to create equity by reducing the impact of bias.
The utility of mixed methods approaches can identify perceived
areas for interventions among staff to impact the clinical culture
around bias. However, the inclusion of patient, family, and staff
stakeholders, especially those from minoritized and disenfran-
chised backgrounds who are most likely to be impacted by bias,
must be included in the development of such interventions.
Our study is limited by the small, demographically homogenous

sample size and single-center design that limit the generalizability
of our results. We had a high response rate, and the study
population was well represented among the respondents. This
was an asset to our study that sought to assess unit culture and
generate targeted interventions specific to our NICU. However,
because of the anonymous nature of our survey, we are unable to
ascertain which key staff demographics are not represented in our
study. In addition, we recognize that our specific findings may not
be wholly generalizable, and results may vary in different contexts
and among different populations. Importantly, the methodologies
and approaches used to assess readiness for change, culture, and
high-yield areas for intervention are generalizable to other
healthcare contexts including those outside of the NICU. Further
research is needed to understand the most optimal interventions
to reduce bias, to study implemented interventions that claim to
reduce bias, and most importantly, to explore the impact of
interventions on downstream patient outcomes. In addition, we
asked about individual perceptions of their own and others’ bias,
but did not administer validated assessments, such as the Implicit
Association Test (IAT), to assess the level of bias among
respondents. While this would have allowed us to better quantify
individual-level bias, our primary interest was to focus on culture
and perceptions of bias in order to generate future interventions
to reduce the impact of bias. Serial administration of the IAT may
prove useful at later stages of our work to track the impact of
interventions to reduce bias. Furthermore, studies have found that
while there is no consistent correlation between explicit and
implicit attitudes, individuals are able to accurately predict the
results of their own IAT.42 In addition, asking about implicit
attitudes and directing individuals to have increased awareness of
their biases increases bias self-awareness to the same extent as
the IAT.43 Thus, our study findings may be an appropriate proxy
for the degree of implicit bias among individuals.

In conclusion, we found that the majority of NICU staff agree that
their own and others’ implicit and explicit bias has an impact on
patient care, family communication, and interprofessional interac-
tions. In addition, through the use of qualitative study techniques,
we identified nine unique themes surrounding issues of bias and
equity. The results of our mixed methods study have formed the
foundation of multiple targeted, unit-specific interventions to
reduce the impact of bias in the NICU. Our study highlights the
importance, generalizability, and applicability of mixed methods
studies to reduce the impact of bias in healthcare settings.
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