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BACKGROUND: Implicit bias among maternal healthcare professio-
nals contributes to disrespectful care and racial and ethnic disparities in
patient outcomes, and there is growing consensus that implicit bias train-
ing is a key component of birth equity initiatives. A requirement for implicit
bias training for healthcare professionals has become more widespread,
but the impact training has is largely unknown, in part, because of a lack
of validated instruments. Therefore, there is an urgent need for a psycho-
metrically valid instrument for use in the evaluation of implicit bias training.
OBJECTIVE: This study aimed to develop a valid and reliable instru-
ment to assess implicit bias awareness and mitigation practices among
maternal care professionals and that can be used to evaluate interventions
aimed at mitigating such bias in clinical practice.
STUDY DESIGN: We conducted an instrument development and vali-
dation study in 3 phases. In phase 1, item development, we generated a
43-item bank from literature and consultation and established content
validity with subject matter experts. In phase 2, instrument development,
we administered a revised set of 33 items to 307 nurses and midwives
and conducted exploratory factor analysis to demonstrate construct validity
and reliability. In phase 3, instrument evaluation, we confirmed the factor
structure and compared the means of implicit bias training−exposed and

−unexposed participants to further demonstrate construct validity with a
representative state sample of 2096 maternal healthcare professionals
(physicians, midwives, and nurses).
RESULTS: Based on phase 2 results, we retained 23 items for the Bias
in Maternal Health Care scale, which showed high internal consistency
(Cronbach’s alpha, 0.86). We identified 3 subscales, namely a 9-item
Bias Awareness subscale (Cronbach’s alpha, 0.86), a 7-item Bias Mitiga-
tion Practice subscale (Cronbach’s alpha, 0.82), and a 7-item Bias Mitiga-
tion Self-Efficacy subscale (Cronbach’s alpha, 0.81). Validation of the Bias
Awareness and Bias Mitigation Practice subscales in phase 3 demon-
strated the instrument’s high reliability (Cronbach’s alpha 0.86 and 0.83,
respectively) and discriminating performance among maternal healthcare
professionals.
CONCLUSION: We developed a reliable and valid instrument for mea-
suring awareness and mitigation of bias among maternal healthcare pro-
fessionals. It can be used to evaluate implicit bias training and other bias
mitigation interventions in maternal healthcare settings.
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Introduction

I n response to profound and persis-
tent racial and ethnic disparities in

maternal health outcomes in the United
States,1−3 maternal health stakeholders
have coalesced around a commitment
to health equity for women and child-
bearing people as a public health
priority.4,5 Although racial and ethnic
health disparities reflect a variety of
social and institutional factors, many
argue that implicit bias and its impact
on patient-provider interactions is a key
driver of these inequities.6 Implicit
biases are the attitudes or stereotypes

that affect understanding, actions, and
decisions in an unconscious manner.7

Empirical studies suggest that health-
care professionals exhibit implicit biases
based on patient characteristics, espe-
cially race and ethnicity.8−10 In addi-
tion, implicit biases have been
associated with disparate treatment
decisions, poor quality of care and
patient-provider interactions, and
adverse patient health outcomes.8−10

Increased awareness of bias and rac-
ism as contributors to racial and ethnic
health disparities has motivated changes
in policy and training for health profes-
sionals who care for childbearing per-
sons. Leading maternal health
professional organizations, including
the American College of Obstetricians
and Gynecologists, have policy state-
ments that call for maternal health pro-
fessionals to build awareness of health
disparities and their own biases.11−13

The Alliance for Innovation on Mater-
nal Health recommends that hospitals

provide implicit bias training (IBT) for
maternal care professionals.14 In addi-
tion, 6 states have passed legislation
mandating IBT for maternal healthcare
professionals.15

The evidence base for IBT is limited by
a lack of valid and reliable measures and
consensus on evaluation methods. To
date, there has been no large-scale evalua-
tion of the effect of IBT among healthcare
professionals. Three strategies have been
used to assess the impact of pilot or
small-scale implementation of IBT and
other bias mitigation interventions,
namely (1) the Implicit Association Test
(IAT),18,19 (2) participant surveys using
unvalidated measures,20−22 and (3) quali-
tative methods.23 Qualitative methods
and participant surveys using unvalidated
measures are not reliable methods for
large-scale evaluation of IBT interven-
tions. The IAT has been used most fre-
quently, but also has limitations.24 It was
not developed to assess changes in bias
over time, and the developers have
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recommended caution with repeat meas-
urements because previous experience
with the IAT has been associated with
lower subsequent scores.25 In addition, it
does not measure the theoretical out-
comes of IBT—awareness and mitigation
behaviors—but rather the underlying
associative process of bias. For example, a
clinician may associate a patient from a
certain racial group with noncompliance.
The purpose of IBT is not to alter that
association, but to make the clinician
aware of it so that it does not affect their
treatment.
The use of patient experience of care

and patient health outcomes has also
been proposed as a method to evaluate
IBT. These, however, could be impacted
by several other factors, making evalua-
tion of the impact difficult. Given the
unfeasibility of connecting these distal
outcomes with IBT, there is a need to
measure more proximal training out-
comes, like bias awareness and mitiga-
tion behaviors, along the pathway from
clinician bias to patient outcomes.26

The Maryland Maternal Health Inno-
vation program, or MDMOM, is a state-
wide maternal health improvement
program offering IBT to all maternal
healthcare professionals practicing in
Maryland’s 32 birth hospitals. Our team
was unable to identify an instrument
that had been psychometrically validated

to measure proximal outcomes of IBT to
evaluate this intervention. Consequently,
we aimed to develop and validate a sur-
vey instrument that could be adminis-
tered among Maryland maternal
healthcare professionals to evaluate the
MDMOM IBT intervention and that
could be used by others to evaluate sim-
ilar training and bias mitigation inter-
ventions.

Materials and Methods
Design
We used a 3-phase structured approach
for instrument development and valida-
tion.38 Phase 1, item development,
included domain and item identifica-
tion, content validation by a panel of
experts, and item reduction and revi-
sion. Phase 2, instrument development,
included administration of the instru-
ment for extraction of latent factors and
reliability analysis. Phase 3, instrument
evaluation, included item validation
with a representative sample of mater-
nal healthcare professionals. The study
was approved by the Johns Hopkins
Medicine Institutional Review Board
(#00242247).

Phase 1: item development

Identification of domains and items. This
phase started with identification of

content areas based on Sukhera and
Watling’s26 framework to integrate
implicit bias recognition into health pro-
fessions curricula. We identified 7 con-
tent areas organized around knowledge
(ie, knowledge of the science of implicit
bias; knowledge of the effects of bias in
maternal healthcare), attitude (ie, self-
awareness of bias; awareness of the
effects of bias; concern about bias), and
practice (self-efficacy for behaviors to
mitigate bias; and self-report of behav-
iors to mitigate bias) domains.26 We col-
lected and adapted items that measured
these domains and content areas from
surveys used to evaluate IBT interven-
tions in other fields of medicine.20,21,28

We also added novel items to ensure suf-
ficient items for each domain and con-
tent area. Practice domain items
measuring self-efficacy and self-report
for behaviors to mitigate bias were iden-
tical except for use of “I am confident
that I can” in the self-efficacy items. This
process led to the creation of a 43-item
bank for expert review.

Expert review. Content validation was
conducted with experts engaged in
research or practice related to implicit
bias, healthcare disparities, or patient-
provider communication who were
invited to participate via email. In an
online survey, experts quantitatively
evaluated each item for relevance
(importance to the instrument), clarity
(ease of understanding), and appropri-
ateness (fit to the domain) using a 4-
point Likert agreement scale. Experts
received a $50 gift card for participation.
Responses to the relevance question

were dichotomized and the Item Con-
tent Validity Index (I-CVI) was calcu-
lated. The I-CVI is a quantitative
method to evaluate whether items in an
instrument represent adequate opera-
tionalization of a construct. Following
best practice for a sample >5, the I-CVI
threshold was set at >0.78 for inclu-
sion,30 and items that met this a priori
threshold were then evaluated using
clarity and appropriateness scores, qual-
itative comments, and suggestions for
improvement of each item. Items were
revised or eliminated based on this feed-
back, leading to a 33-item bank.

AJOG MFM at a Glance

Why was this study conducted?
Implicit bias among maternal healthcare professionals contributes to racial and
ethnic disparities in patient outcomes, and mandates for implicit bias training
are increasing. The evaluation of implicit bias training is hampered by a lack of
validated instruments.

Key findings
The Bias in Maternal Health Care scale, which contains 3 subscales that measure
bias awareness, bias mitigation practice, and bias mitigation self-efficacy, dem-
onstrated validity, reliability, and an ability to discriminate performance among
maternal healthcare professionals.

What does this add to what is known?
We developed a reliable and valid instrument for measuring awareness and miti-
gation of bias among maternal healthcare professionals. The instrument can be
used to evaluate implicit bias training and other bias mitigation interventions in
maternal healthcare settings.
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Phase 2: instrument development
We conducted a survey with members
of the Association of Women’s Health,
Obstetric and Neonatal Nurses and the
American College of Nurse-Midwives.
Nurses are a critical audience for IBT
because they account for the largest seg-
ment of the healthcare workforce, out-
numbering physicians 3 to 1.31 Both
these leading maternal health nursing
professional organizations have mecha-
nisms to distribute surveys for research
purposes.
The recruitment goal was 300 partici-

pants, based on sample size recommen-
dations for the internal validation of
psychometric scales.32 We sent recruit-
ment and follow-up emails to all mem-
bers from the District of Columbia and
17 states in regions proximate to Mary-
land (Midwest, Northeast, and South)
with exclusion of Maryland. The survey,
which included the expert-validated 33-
item bank and demographic questions,
was administered via Qualtrics in
November 2020 and was closed after 3
weeks. Respondents received a $10 gift
card. Seventy-two participants were
dropped because of incomplete
responses. The characteristics of the
dropped participants cannot be
described because 94% were missing all
the demographic data. The final sample
included 307 participants.
We conducted an exploratory factor

analysis (EFA) to determine the optimal
number of latent factors based on
underlying relationships between the
measured items. Scree plots, eigenval-
ues, and parallel analyses were used in
retaining the number of factors. We
reduced redundant and inconsistent
items and calculated Cronbach’s alpha,
a statistical measure of internal consis-
tency, for the derived instrument and
subscales.33

Phase 3: instrument evaluation
To confirm construct validity, we
included scale item questions in a sec-
ond survey administered via Qualtrics
to maternal healthcare professionals
(physicians, midwives, nurse practi-
tioners, physician assistants, nurses, and
patient care technicians) in Maryland,
which was conducted as a baseline

assessment for the MDMOM program.
Maternity unit leaders sent the survey
to all eligible professionals between May
2021 and November 2021. The survey
remained open for 6 weeks and
reminder emails and flyers were used to
promote participation. Respondents
received a $20 gift card.

MDMOM planned a minimum 3-
month interval between IBT completion
and re-administration of the survey.
Given the opportunity to make practice
changes, the Bias Mitigation Practice
subscale was more appropriate than the
Bias Mitigation Self-Efficacy subscale
for this evaluation context, and we
administered only the Bias Awareness
and Bias Mitigation Practice subscales
to reduce participant burden (items 1
−9 and 17−22 in Table 2). The survey
also included questions pertaining to
program evaluation, including a ques-
tion on the completion of IBT within
the past 2 years.

After dropping 4 respondents with
missing data, the analytical sample
included 2096 participants. We per-
formed an EFA and ascertained the
internal reliability of the subscales with
Cronbach’s alpha.34,35 To examine the
use of the instrument in differentiating
patterns of implicit bias awareness and
mitigation practices, we examined item
and subscale mean scores by self-
reported previous completion of IBT.
We hypothesized that IBT exposure
would increase implicit bias awareness
and mitigation practices, such that there
would be a significant difference in
scores between groups. The score was
calculated by coding individual
responses numerically (1=strongly dis-
agree to 5=strongly agree). Responses
were weighted to adjust for differences
in nonresponse probabilities across pro-
fessional roles. We tested the equality of
means between IBT-exposed and -unex-
posed participants using linear regres-
sion t tests, and all analyses were
adjusted for clustering effects at the
facility level.

Results
Phase 1: item development
A total of 11 experts were invited to par-
ticipate29 and 7 accepted our invitation:

2 directors of diversity, equity, and
inclusion departments within large aca-
demic medical centers, the director of a
national organization focusing on dis-
parities in women’s health, 2 healthcare
disparities researchers, 1 patient-pro-
vider communication researcher, and a
cognitive scientist. Five experts were
also physicians and 3 of them were
obstetrician-gynecologists.
Of the 43 items submitted to experts

for content validation, 8 were dropped
based on failure to meet the a priori I-
CVI threshold, and 3 more were
dropped because of low clarity and
appropriateness scores and negative
qualitative feedback (Appendix A). Ten
items were edited based on expert rec-
ommendations. The research team
added a novel item in response to feed-
back that the concern about bias
domain was not adequately captured by
existing items. This process yielded 33
items for testing and evaluation in
phase 2.

Phase 2: instrument development
Most of the 307 survey respondents
were registered nurses (50%), practiced
in an inpatient obstetrical setting (54%)
and had been in practice for 11 or more
years (48%) (Table 1). Of those, 56%
were between 25 and 44 years old and
the sample overwhelmingly identified as
female (96%) and white (75%).
The Kaiser-Meyer-Olkin measure of

sampling adequacy was 0.8705, indicat-
ing appropriateness for factor analysis.
The EFA with promax rotation sup-
ported a 2-factor solution based on
eigenvalues, scree plot, and parallel
analyses. Each item only loaded mean-
ingfully onto 1 factor and items loading
onto the same factor exhibited strong
conceptual coherence. All 18 items
measuring the knowledge and attitude
domains loaded onto factor 1, whereas
all 15 items measuring the practices
domain loaded onto factor 2 (Appendix
B). Given the single factor loading pat-
tern of the knowledge and attitude
items, we labeled them bias awareness
and these pertained to both knowledge
of the theoretical mechanism of bias
and acknowledgment of its existence
and impact. Factor 2 items pertained to
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performance or confidence to perform
behaviors to mitigate bias, so we labeled
these bias mitigation.
We grouped the factor 1 bias aware-

ness items into a single subscale and
grouped factor 2 bias mitigation items
into 2 subscales representing 2 behav-
ioral components, namely self-efficacy
and practice. Following a process of
item reduction guided by factor loading,
item-rest correlation, and interitem cor-
relation, we retained 9 items in the Bias
Awareness subscale (Cronbach’s alpha,
0.86) and 14 bias mitigation items with
7 items in a Bias Mitigation Self-Efficacy

subscale (Cronbach’s alpha = 0.81) and
7 items in a Bias Mitigation Practice
subscale (Cronbach’s alpha, 0.82)
(Table 2).

Phase 3: instrument evaluation
Respondents included registered nurses
(73.6%), nursing assistants and techni-
cians (11.2%), physicians (10.2%), and
advanced practice nurses or physician
assistants (5.1%) (Table 1). Most had
been in practice for ≥11 years (53.2%)
and the majority identified as female
(95.7%) and white (70.9%). The EFA
suggested a 2-factor solution for the 16

items corresponding to the 2 factors
identified in phase 2 (Table 3; Appendix
C). Items measuring the knowledge and
attitude domains primarily loaded onto
factor 1, whereas items measuring the
practice domain loaded onto factor 2.
Each item loaded only onto 1 factor
with 2 exceptions that had similar load-
ings on both factors; given strong con-
ceptual coherence, those 2 items were
retained in the Bias Awareness subscale.
Internal consistency was confirmed for
the Bias Awareness subscale (Cron-
bach’s alpha, 0.86) and for the Bias Mit-
igation Practice subscale (Cronbach’s
alpha, 0.83). Weighted mean scores for
each subscale are shown in Table 4. All
16 item scores and the mean scores for
both subscales were greater for partici-
pants who reported to have been
exposed to IBT than for those who did
not, and the differences were statisti-
cally significant (P value <.001).

Comment
Principal findings
Using a 3-phase process, we constructed
the Bias in Maternal Health Care scale
to measure bias awareness and mitiga-
tion practices and to evaluate the effi-
cacy of IBT among maternal healthcare
professionals. The scale demonstrated
content and construct validity and
strong reliability. The scale is composed
of the following 3 subscales: a 9-item
Bias Awareness subscale and two 7-item
bias mitigation scales, namely Bias Miti-
gation Self-Efficacy and Bias Mitigation
Practice. Each subscale exhibits a clear
factor structure and good internal con-
sistency. The Bias Awareness subscale
and the Mitigation of Bias Practice sub-
scale also demonstrated cross-sample
validity. Furthermore, item and subscale
means were significantly greater among
participants exposed to IBT. Whether
this was a result of IBT or a difference
in awareness and mitigation practices
among participants seeking out IBT, the
finding is indicative of the validity of
the identified constructs.

Results in the context of what is
known
Although there has been increased
interest in recommending or even

TABLE 1
Respondent characteristics, scale development, and scale validation
samples

Scale development sample
(n=307)

Scale validation sample
(n=2096)

Unweighted Weighteda

Characteristics n (%) n (%) n (%)

Professional role

Physicianb — 214 (10.2) 437 (20.8)

Advanced practice nurse or
physician assistant

122 (39.2) 106 (5.1) 108 (5.1)

Registered nurse 174 (55.9) 1542 (73.6) 1298 (61.9)

Technician or certified nursing
assistant or otherc

15 (4.8) 234 (11.2) 253 (12.1)

Years in practiced

0−5 108 (34.7) 585 (27.9) 605 (28.8)

6−10 53 (17.1) 396 (18.9) 386 (18.4)

≥11 150 (48.1) 1115 (53.2) 1105 (52.7)

Gender

Female 299 (96.1) 2006 (95.7) 1959 (93.3)

Male 4 (1.3) 61 (2.9) 113 (5.4)

Nonbinary 2 (0.6) 0 (0) 0 (0)

Prefer not to say 6 (1.9) 29 (1.4) 28 (1.4)

Race

Black or African American 49 (15.8) 298 (14.2) 328 (15.6)

White 233 (74.9) 1485 (70.9) 1440 (68.6)

Other 19 (6.1) 168 (8.0) 195 (9.3)

Prefer not to say 10 (3.2) 145 (6.9) 137 (6.5)
a Responses were weighted to adjust for differences in response probabilities across providers of different professional
qualifications; b The scale development sample included members of 2 nursing professional organizations; c Other category
included lactation consultants, quality and patient safety specialists, certified medical assistants; d Years in practice categories
were 0−5, 6−10, and ≥11 for the instrument development respondents (n=307), and 0−4, 5−9, and ≥10 for the instrument
evaluation respondents (n=2096).
Bower. The bias in maternal healthcare instrument. Am J Obstet Gynecol MFM 2023.
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requiring IBT for healthcare professio-
nals, evidence for its effectiveness is
lacking.16 This is, in part, because of the
lack of validated and reliable instru-
ments available for evaluation. Existing
evaluations use either the IAT that
measures a construct that is arguably
not the target of IBT,26 surveys that lack
published psychometric assessments,20
−22 or qualitative assessments that are

challenging to implement on a large
scale.23 The Bias in Maternal Health
Care scale measures dimensions of
healthcare professional awareness and
practice targeted by IBT training, has
demonstrated validity and reliability,
and can be deployed on a large
scale. Furthermore, it has been noted
that simply increasing awareness of bias
without also providing concrete

behavioral strategies for bias mitigation
is likely to be ineffective in reducing the
effects of bias on patient care.17 By
incorporating evaluation of both aware-
ness and mitigation practices, the Bias
in Maternal Health Care scale is
designed to evaluate evidence-based
implicit bias curricula that are respon-
sive to these concerns.

Clinical implications
Implicit bias is only one of a range of
contributors to racial and ethnic dispar-
ities in maternal health outcomes. Poor
preconception health, lack of access to
prenatal care, maternity care deserts, an
underresourced public health system,
and underfunding of Medicaid all con-
tribute to racial and ethnic disparities in
maternal morbidity and mortality in the
United States.36 Birth equity initiatives
that incorporate a holistic or systems-
level approach have been outlined,
among others, by the Alliance for Inno-
vation in Maternal Health.14 Although
these include IBT among a program of
interventions, this educational compo-
nent is nevertheless positioned to be a
key step in raising awareness, building
capacity and momentum for change,
and providing more equitable
care. Healthcare professional bias has
been shown to correlate with lower
quality of care, less effective patient-
provider communication, and lower
patient satisfaction. By building aware-
ness of bias and promoting practice
changes that mitigate its effects, IBT has
the potential to improve care. This scale
captures those critical training out-
comes.

Research implications
Assessment of the relative effectiveness
of different types of IBT and similar
bias mitigation interventions has been
hampered by lack of a consistent, valid,
and reliable evaluation approach. This
scale enables that comparison. Further
validation of all subscales should be per-
formed in state or national samples of
maternal care professionals and with a
more diverse study population in terms
of gender, race, ethnicity, and nativity.
Considering the link between healthcare
professional bias and quality of care and

TABLE 2
Bias in Maternal Health Care scale

Instructions: The following statements are about unconscious (also called implicit) and conscious
(also called explicit) biases, which can be based on characteristics like race, ethnicity, and
gender.
Please choose the option that most closely indicates your level of agreement: Strongly
disagree − Disagree − Neither agree nor disagree − Agree − Strongly agree

Bias Awareness (Cronbach’s alpha, 0.86)

1 Biases can affect our behaviors towards other people based on characteristics like race,
ethnicity, or gender.

2 Biases contribute to racial/ethnic disparities in maternal health.

3 I have biases.

4 I could unintentionally behave in biased ways towards patients based on characteristics
like race, ethnicity, or gender.

4 The biases of my co-workers could affect patient care.

6 My biases could affect the care I provide to patients.

7 My co-workers should make an effort to prevent their biases from affecting patient care.

8 I should make an effort to prevent my biases from affecting patient care.

9 I am concerned about the effects of bias on patient care.

Bias Mitigation Self-Efficacy (Cronbach’s alpha, 0.81)

10 I am confident that I can identify my own biases while performing patient care.

11 I am confident that I can change my behavior to limit the impact of my biases on patients.

12 I am confident that I can use strategies to recognize thoughts that may have been
influenced by my biases.

13 I am confident that I can use strategies to reduce bias in my communication with patients.

14 I am confident that I can speak with my coworkers about bias on our unit.

15 I am confident that I can challenge a clinical decision if I think it was influenced by bias.

16 I am confident that I can intervene if I think a patient is being treated in a biased way.

Bias Mitigation Practice (Cronbach’s alpha, 0.83)

17 I identify my own biases while performing patient care.

18 I change my behavior to limit the impact of my biases on patients

19 I use strategies to recognize thoughts that may have been influenced by my biases.

20 I use strategies to reduce bias in my communication with patients.

21 I speak with my coworkers about bias on our unit.

22 I challenge a clinical decision if I think it was influenced by bias.

23 I intervene if I think a patient is being treated in a biased way.
Bower. The bias in maternal healthcare instrument. Am J Obstet Gynecol MFM 2023.
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patient experience, future studies should
also include assessment of associations
with patient reported outcomes.

Strengths and limitations
This instrument measures awareness
and mitigation of bias among healthcare
professionals in the maternal care set-
ting and was developed using a system-
atic process that incorporated content
validation, factor analysis, and reliability
testing. Because the scale was developed
in response to an evaluation need, the
subscales were conceptualized as flexible
tools that could be applied to diverse
evaluation contexts and study designs.

The Bias Mitigation Self-Efficacy and
Bias Mitigation Practice subscales pro-
vide a choice of 2 measurement
approaches. Although self-report may
be a more accurate proxy for behavioral
performance than self-efficacy, it is not
suited to all measurement contexts,
such as an immediate post-test design
or among health professions students
who have not had the opportunity to
implement practice changes. In those
cases, self-efficacy, the perceived capac-
ity to perform a behavior, might be
used as a predictor.37 Conversely, the 7
practice subscale items would be appro-
priate for an evaluation survey

administered weeks to months post-
training. Finally, although the Bias in
Maternal Health Care scale was concep-
tualized as an IBT evaluation method
for maternal healthcare professionals
providing care in a hospital setting, gen-
eralizability was considered, and it is
adaptable to a broad range of healthcare
contexts.
Our study also had limitations pri-

marily related to sampling. Respondents
in both surveys were predominantly
female and White. However, these dem-
ographics are characteristic of the larg-
est component of the United States
health workforce, which are registered

TABLE 4
Mean response scores for items retained in the Bias in Maternal Health Care Awareness and Self-Report subscales
with scale validation sample stratified by previous exposure to implicit bias training

Scale validation samplea

(n=2096)
Completed IBTa

(n=606)
No IBTa

(n=1486)
Equality of
meansb

# Item label Mean (95% CI) scorec Mean (95% CI) scorec Mean (95% CI) scorec P value

Bias Awareness subscale

1 Biases can affect our behaviors 4.15 (4.06−4.25) 4.30 (4.17−4.43) 4.08 (4.00−4.17) <.001

2 Biases contribute to disparities 4.04 (3.91−4.17) 4.21 (4.03−4.38) 3.96 (3.85−4.08) <.001

3 I have biases 3.07 (2.87−3.27) 3.37 (3.11−3.64) 2.92 (2.76−3.09) <.001

4 I could unintentionally behave in biased ways 3.16 (2.98−3.35) 3.43 (3.19−3.67) 3.04 (2.88−3.19) <.001

5 Biases of coworkers affect patient care 3.86 (3.76−3.97) 4.05 (3.90−4.20) 3.78 (3.69−3.86) <.001

6 Biases affect care I provide to patients 3.22 (3.06−3.38) 3.47 (3.25−3.69) 3.10 (2.96−3.25) <.001

7 Coworkers should not let biases affect care 4.42 (4.36−4.48) 4.53 (4.45−4.60) 4.36 (4.30−4.42) <.001

8 I should not let biases affect care 4.39 (4.32−4.46) 4.52 (4.43−4.61) 4.33 (4.26−4.40) <.001

9 I am concerned about effects of bias on patient care 3.86 (3.73−3.99) 4.04 (3.87−4.22) 3.78 (3.67−3.89) <.001

Subscale total 3.80 (3.68−3.92) 3.99 (3.83−4.15) 3.71 (3.61−3.80) <.001

Bias Mitigation Self-Report

1 Identify own biases 3.74 (3.66−3.82) 3.86 (3.73−3.98) 3.68 (3.62−3.75) <.001

2 Recognize own biased thoughts 3.84 (3.78−3.90) 4.02 (3.90−4.14) 3.76 (3.71−3.81) <.001

3 Change own behaviors 3.89 (3.81−3.96) 4.03 (3.92−4.14) 3.82 (3.76−3.89) <.001

4 Reduce bias in communication 3.91 (3.86−3.97) 4.07 (3.95−4.19) 3.85 (3.80−3.89) <.001

5 Speak about bias 3.16 (3.05−3.27) 3.40 (3.25−3.56) 3.05 (2.96−3.15) <.001

6 Challenge biased decisions 3.75 (3.68−3.81) 3.87 (3.79−3.95) 3.70 (3.63−3.76) <.001

7 Intervene in biased care 4.04 (3.99−4.09) 4.15 (4.08−4.22) 3.99 (3.94−4.04) <.001

Subscale total 3.76 (3.70−3.82) 3.91 (3.82−4.01) 3.69 (3.64−3.74) <.001
CI, confidence interval; IBT, implicit bias training.
a Responses were weighted to adjust for differences in response probabilities across providers of different professional qualifications. Four individuals did not respond to the question asking whether
they completed any structured, professional training on implicit bias in the past 2 years. These 4 responses were excluded; b Simple linear regression models tested for differences in mean implicit
bias scores between training groups; c The mean summative score was calculated after coding responses as 1=strongly disagree, 2=disagree, 3=neither agree or disagree, 4=agree, and 5=strongly
agree.
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nurses who, in 2020, 90.5% female and
80.6% white.38 Respondents to the
instrument development survey also
belonged to professional organizations
and may have differed from those who
do not. Because of sampling methods
for both surveys, we were unable to
characterize nonrespondents. However,
although the instrument development
survey did not sample the full spectrum
of the maternal healthcare workforce,
the validation sample was professionally
diverse and confirmed its findings.
Finally, we administered only the Bias
Awareness and Bias Mitigation Practice
subscales to the validation sample and
were unable to confirm factor structure
and reliability for the Bias Mitigation
Self-Efficacy subscale.

Conclusion
IBT for maternal health professionals is
already being widely implemented, and
there is a critical need to evaluate
whether individual training programs
have a positive effect on healthcare pro-
fessionals’ bias awareness and mitiga-
tion practices. Our instrument presents
an opportunity to reliably assess mater-
nal healthcare professionals’ bias aware-
ness and mitigation practices and can
be adapted for use in other fields of
medicine. &

Supplementary materials
Supplementary material associated with
this article can be found, in the online
version, at doi:10.1016/j.ajogmf.2023.
100872.
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