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Abstract
Background Lesbian, gay, bisexual, transgender, and
queer (LGBTQ) children and adolescents continue to ex-
perience unmet healthcare needs, partly because of clini-
cian biases, discrimination, and inadequate education.
Although clinician attitudes and knowledge related to
sexual and gender minority health have been well studied
in other medical specialties, these have been scarcely
studied in orthopaedics.

Questions/purposes (1) What are pediatric orthopaedic
healthcare professionals’ attitudes (perceived importance,
openness, comfort, and confidence) toward caring for
sexual and gender minority youth? (2) What do pediatric
orthopaedic healthcare professionals know about caring for
this patient population? (3) What factors are associated
with clinician attitude and/or knowledge? (4) What exist-
ing initiatives to improve orthopaedic care for this pop-
ulation are clinicians aware of at their home institutions?
Methods All 123 orthopaedic healthcare professionals at
two pediatric academic hospitals in the Midwestern and
Northeastern United States were sent a 34-question, internet-
based, anonymous survey. The survey queried respondent
demographics, attitudes, knowledge, and practice behaviors
at their home institutions related to the care of sexual and
gender minority youth. Respondent attitudes were queried
using the Attitudes Summary Measure, which is a survey
instrument that was previously validated to assess clinicians’
attitudes regarding sexual and gender minority patients. Items
used to assess knowledge and practice behaviors were de-
veloped by content experts in LGBTQ health and/or survey
design, as well as orthopaedic surgeons to improve face val-
idity and to mitigate push-polling. Attitude and knowledge
items used a 5-point Likert scale. Sixty-six percent (81 of 123)
of clinicians completed the survey. Of those, 47% (38 of 81)
were physicians, 73% (59 of 81) were licensed for fewer than
20 years, 63% (51 of 81) were women, and 53% (43 of 81)
described themselves as liberal-leaning. The response pro-
portions were 73% (38 of 52) among eligible physicians
specifically and 61% (43 of 71) among other clinicians (nurse
practitioners, physician assistants, and registered nurses). To
assess potential nonresponse bias, we compared early re-
sponders (within 2 weeks) with late responders (after
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2weeks) and found no differences in responder demographics
or in questionnaire responses (all p > 0.05). The main out-
come measures included responses to the attitude and
knowledge questionnaire, as well as the existing practices
questionnaire. To answer our research questions regarding
clinician attitudes knowledge and awareness of institutional
initiatives, we compared participant responses using chi-
square tests, the Student t-test, and the McNemar tests, as
appropriate. To answer our research question on factors
associated with questionnaire responses, we reported data
for each question, stratified by hospital, years since licen-
sure, and political leaning. Comparisons were conducted
across strata using chi-square tests for Likert response items
and ANOVA for continuous response items. All p values
less than 0.05 were considered significant.
Results Of the respondents who reported feeling comfortable
treating lesbian, gay, and bisexual (sexual minority) youth, a
small proportion reported feeling confident in their knowledge
about these patients’ health needs (99% [80 of 81] versus 63%
[51 of 80], 36% reduction [95% confidence interval 23% to
47%]; p < 0.001). Similarly, of those who reported feeling
comfortable treating transgender (gender minority) youth, a
smaller proportion reported feeling confident in their knowl-
edge of their health needs (94% [76 of 81] versus 49% [37 of
76], 45% reduction [95% CI 31% to 59%]; p < 0.001). There
was substantial interest in receiving more education regarding
the health concerns of LGBTQ people (81% [66 of 81]) and
being listed as an LGBTQ-friendly clinician (90% [73 of 81]).
Factors that were associated with select attitude and knowl-
edge items were duration of licensure and political leaning;
gender identity, institutional affiliation, educational degree, or
having LGBTQ friends and family were not associated.Many
respondents were aware of the use of clinic intake forms and
the electronic medical record to collect and provide patient
gender identity and sexual orientation data at their practice, as
well as signage and symbols (for example, rainbow posters) to
cultivate LGBTQ-welcoming clinic spaces.
Conclusion There were varying degrees of confidence and
knowledge regarding the health needs of sexual and gender
minority youth among pediatric orthopaedic healthcare
professionals. There was considerable interest in more fo-
cused training and better use of medical technologies to
improve care for this population.
Clinical Relevance The study findings support the further
investment in clinician training opportunities by healthcare
administrators and orthopaedic associations related to the
care of sexual and gender minority patients, as well as in the
expansion of medical documentation to record and report
important patient information such as pronouns and gender
identity. Simultaneously, based on these findings, clinicians
should engage with the increasing number of educational
opportunities, explore their personal biases, and implement
changes into their own practices, with the ultimate goal of
providing equitable and informed orthopaedic care.

Introduction

An estimated 5.6% of the United States population identified
as a sexual and/or gender minority (lesbian, gay, bisexual,
transgender, and queer [LGBTQ]) in 2020 [19]. With in-
creasing acceptance and legislative protections across the
United States, there has been steady growth in the reported
prevalence of LGBTQ individuals, especially children and
adolescents [26]. Across 41,884 United States high school
students in 2019, 11.7% of boys and 17.8% of girls identified
as nonheterosexual [33]; in 2020, nearly 16% of 19- to 24-
year-olds identified as LGBTQ [19]. In a recent survey of
3200 high school students from a large urban school district,
9.2% of students identified as a gender other than the sex on
their birth certificate [22]. Even the term “queer,” once
considered a pejorative term, has been reclaimed by many
LGBT people as a more fluid and inclusive term to describe
any gender identity or sexual orientation that is distinct from
traditional social norms (that is, not straight or cisgender).
Despite societal advancements in many countries around the
world, LGBTQ youth continue to experience unmet health-
care needs, partly because of clinicians’ biases, discrimination
(such as refusal to treat), and inadequate education (for ex-
ample, incorrect use of pronouns) [18, 27]. These factors
jeopardize the basic patient-clinician relationship and per-
petuate existing health disparities compared with their het-
erosexual, cisgender (a person whose gender identity aligns
with the person’s assigned sex at birth) peers [18, 25].

Although mounting evidence has documented the dis-
parities in access to orthopaedic care associated with sex
assigned at birth, race or ethnicity, socioeconomic status, in-
surance status, and language proficiency [8, 13, 28], to our
knowledge, there have been no published reports on research
to identify and understand disparities in care by sexual ori-
entation and gender identity. These factors are critical deter-
minants of patient outcomes [18]. LGBTQ individuals
demonstrate lower rates of healthcare use, with associated
delays in diagnosis and treatment and reduced proportions of
routine and emergency follow-up [17, 20, 38, 49]. Increased
medical distrust by LGBTQ patients because of personal and
community experiences of discrimination harms the patient-
clinician relationship and leads to worse healthcare outcomes
[3, 29, 41]. Additionally, the use of hormone therapy, spe-
cifically antiandrogen and estrogen, by transgender patients
can weaken bones, increasing the risk of musculoskeletal
injury (for example, fragility fractures) and slow bone healing
[7, 32, 39]. Similarly, the risk of musculoskeletal injury is
greater given the higher prevalence of negative coping skills
among LGBTQ youth (such as smoking and alcohol use) [5,
18], and higher proportions of violence against these indi-
viduals (for example, intimate-partner violence, hate crimes,
and bullying) [11, 35]. These trends have been documented
across medical specialties in LGBTQ adults and youth alike
[18, 40].
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Furthermore, LGBTQ-informed care saves lives. For
example, upholding respect by simply using the correct
pronouns can decrease the rates of suicide in transgender
and nonbinary youth by more than 40% [47]. Although
other medical specialties such as internal medicine, pedi-
atrics, oncology, and neurology have prioritized the as-
sessment and implementation of strategies to curb LGBTQ
healthcare disparities [36, 40, 45], orthopaedic surgery has
been slower to address these concerns. This delay can be
attributed, in part, to the dearth of reports examining how
sexual and gender minorities are perceived and treated by
orthopaedic healthcare professionals.

We therefore asked: (1) What are pediatric orthopaedic
healthcare professionals’ attitudes (perceived importance,
openness, comfort, and confidence) toward caring for
sexual and gender minority youth? (2) What do pediatric
orthopaedic healthcare professionals know about caring for
this patient population? (3) What factors are associated
with clinician attitude and/or knowledge? (4) What exist-
ing initiatives to improve orthopaedic care for this pop-
ulation are clinicians aware of at their home institutions?

Materials and Methods

Study Design

A 34-question, anonymous, internet-based survey was sent
via email to all eligible orthopaedic healthcare professionals
(n = 123) on the departmental listservs of two tertiary aca-
demic, pediatric hospitals located in large metropolitan areas
in the Midwestern (Nationwide Children’s Hospital,
Columbus, OH, USA) and Northeastern United States
(Boston Children’s Hospital, Boston, MA, USA). Eligible
orthopaedic health professionals included attendings and
fellows (allopathic and osteopathic) (42% [52 of 123]), ad-
vanced practice providers (nurse practitioners and physician
assistants) (37% [46 of 123]), and nurses (20% [25 of 123]).
Orthopaedic residents were excluded because of the tran-
siency of their pediatric rotations. Responses were collected
anonymously for 4 weeks (28 days) during February 2021
and March 2021. After the initial email, two additional email
reminders were sent on Days 10 and 20.

Survey Design

The surveywas designed in accordancewith the Checklist for
Reporting Results of Internet E-Surveys (CHERRIES)
checklist to collect information regarding orthopaedic clini-
cians’ attitudes, knowledge, and practices related to the care of
LGBTQ youth [9]. The questionnaire was developed on
Research Electronic Data Capture [15, 16]. The survey con-
tained five sections: attitudes (12 items, 5-point Likert scale),

knowledge (five items, 5-point Likert scale), institutional
practices (six items), demographics (nine items), and open
comments (four items). Items were modeled after physician
surveys conducted on this topic in oncology and internal
medicine [40, 43, 45, 46]. Specifically, respondent attitudes
were queried using the Attitudes Summary Measure, which
is a survey instrument that was previously validated to assess
clinicians’ attitudes regarding sexual and gender minority
patients [40]. Items used to assess knowledge and practice
behaviors were developed by content experts in LGBTQ
health and/or survey design as well as orthopaedic clinicians
and surgeons to improve face validity and to mitigate push-
polling.Key termswere defined at the beginning of the survey
(Appendix 1; http://links.lww.com/CORR/A742).

Ultimately, 66% (81 of 123) of the clinicians completed
the survey. The response proportion among physicians was
73% (38 of 52) compared with 61% (43 of 71) among the
other clinicians (nurse practitioners, physicians assistants,
and nurses). Sixty-five percent (53 of 81) of the respon-
dents were from Boston Children’s Hospital, and the other
35% (28 of 81) were fromNationwide Children’s Hospital.
The plurality of respondents were physicians (47% [38 of
81]), licensed for fewer than 20 years (73% [59 of 81]),
women (63% [51 of 81]), and described themselves as
liberal-leaning (53% [43 of 81]). Seventy-eight percent (63
of 81) reported they had a family member and/or close
friend who identified as LGBTQ, and 64% (52 of 81)
reported that 1% to 10% of their patients during the past
year identified as LGBTQ (Table 1).

To evaluate for nonresponse bias, we compared early re-
sponders (within 2 weeks; n = 64) with late responders (after
2 weeks; n = 17) as a proxy for nonrespondents and found no
differences in responder demographics or in questionnaire
responses (all p > 0.05) (Appendix 2; http://links.lww.
com/CORR/A743). This strategy has been described in prior
work [48]. We also compared our response rate to another
multiinstitution survey of orthopaedic surgeons, as well as to
the standards set for medical literature more broadly. For
instance, in a 2019 survey of residents at 10 United States
orthopaedic surgery programs, the response rate was 64%
(178 of 279) [2].

Ethical Approval

The institutional review boards at Boston Children’s Hospital
andNationwide Children’s Hospital deemed the study exempt
from approval because it is not human subject research.

Statistical Analyses

All statistical analyses were performed using R version 4.0.1
(R Core Team). Survey responses were summarized for all
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respondents and stratified by responder characteristics, in-
cluding gender identity, hospital affiliation, licensure, years
since licensure, political leaning, and having LGBTQ family
and/or friends. Responses across individual questions, as well
as across Attitudes SummaryMeasure summary scores, were
compared across strata. Comparisons were conducted using a
chi-square test or t-test, as appropriate, ANOVA for Attitudes
Summary Score summary scores, and the McNemar test for
reported comfort versus knowledge. P value adjustments
were carried out to control the false discovery rate using the
Benjamini-Hochberg procedure [4]. All p values less than
0.05 were considered significant.

Results

What Are Pediatric Orthopaedic Healthcare
Professionals’ Attitudes Towards Sexual and Gender
Minority Youth?

Overall, the surveyed pediatric orthopaedic healthcare
professionals were generally comfortable caring for
LGBTQ youth, but were less confident in their ability to do
so and expressed interest in more education on the subject.
Of the respondents who reported feeling comfortable
treating lesbian, gay, and bisexual (sexual minority)
youth, a small proportion reported feeling confident in their
knowledge about these patients’ health needs (99% [80 of
81] versus 63% [51 of 80], 36% reduction [95% CI 23% to
47%]; p < 0.001) (Fig. 1A). Similarly, of the respondents
who reported feeling comfortable treating transgender
(gender minority) youth, a smaller proportion reported
feeling confident in their knowledge of the health needs
of these patients (94% [76 of 81] versus 49% [37 of 76],

Table 1. Respondent demographics (n = 81)

Characteristic % (n)

Hospital affiliation

Boston Children’s Hospital 65 (53)

Nationwide Children’s Hospital 35 (28)

Licensure or terminal degree

MD 46 (37)

DO 1 (1)

NP 20 (16)

PA 12 (10)

RN 15 (12)

ATC 1 (1)

Prefer not to answer 5 (4)

Years since earning licensure or terminal degree

# 10 41 (33)

11-20 32 (26)

21-30 12 (10)

31 + 14 (11)

Prefer not to answer 1 (1)

Provider type

Surgical 42 (34)

Clinical 56 (45)

Prefer not to answer 2 (2)

Gender identity

Woman 63 (51)

Man 36 (29)

Transgender 0 (0)

Nonbinary or gender-queer 0 (0)

Prefer not to answer 1 (1)

Sexual orientation

Heterosexual 91 (74)

Lesbian 3 (2)

Gay 0 (0)

Bisexual 2 (2)

Queer 1 (1)

Prefer not to answer 1 (1)

Political leaning

Very conservative 1 (1)

Conservative 6 (5)

Centrist or moderate 30 (24)

Liberal 41 (33)

Very liberal 12 (10)

Other 9 (7)

Prefer not to answer 1 (1)

Any family members or close friends who identify as LGBTQ?

Yes 78 (63)

No 20 (16)

Not sure 2 (2)

Table 1. continued

Characteristic % (n)

Approximate % of your patients in the past year who have
identified themselves as LGBTQ +

None 4 (3)

1%-10% 64 (52)

11%-20% 9 (7)

> 20% 1 (1)

Not sure 22 (18)

MD = doctor of medicine; DO = doctor of osteopathic
medicine; NP = nurse practitioner; PA = physician assistant;
RN = registered nurse; ATC = certified athletic trainer; gender-
queer/queer = describes people who think of their gender
identity or sexual orientation outside of societal norms (that is,
not cisgender or straight); LGBTQ = lesbian, gay, bisexual,
transgender, and queer.
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45% reduction [95% CI 31% to 59%]; p < 0.001)
(Fig. 1B). Eighty-one percent (66 of 81) of respondents
reported interest in receiving education about the unique
health needs of LGBTQ people, and 70% (57 of 81)
believed there should be mandatory LGBTQ health ed-
ucation at their workplace (Fig. 2). For the Attitudes
Summary Measure subscales, there was a mean comfort-
confidence score of 4.1 6 0.56, practice-beliefs score of
3.4 6 0.85, and education-involvement score of 4.2 6
0.68 (Table 2).

The proportion of respondents who reported feeling
confident in their knowledge of the health needs of lesbian,
gay, and bisexual (sexual minority) youth at the beginning
of the questionnaire decreased when asked again at the end
of the questionnaire, with a total of 20 respondents
changing their response at the end of the questionnaire
(63% [51 of 81] versus 51% (41 of 81), 12% reduction
[95% CI 16% to 36%]; p = 0.03). However, there was no
change in the proportion of respondents who reported
feeling confident in their knowledge of the health needs of
transgender (gender minority) youth at the beginning of the
questionnaire compared with when asked again at the end
of the questionnaire, with a total of 19 respondents
changing their responses (46% [37 of 81] versus 37% [30
of 81], 9% reduction [95% CI 15% to 35%]; p = 0.16).

What Knowledge Do Pediatric Orthopaedic Healthcare
Professionals Have of the Healthcare Concerns of Sexual
and Gender Minority Youth?

Therewas considerable variability in respondents’ knowledge
of the healthcare concerns of sexual and gender minority
youth, especially those of transgender patients. Respondents
correctly identified that LGBTQ patients generally avoided
accessing healthcare, partly because of difficulty communi-
cating with clinicians (69% [56 of 81]) as well as discrimi-
nation and/or mistreatment by clinicians (70% [57 of 81])
(Fig. 3) [18]. Sixty-seven percent (54 of 81) stated that dis-
crimination against and stigmatization of LGBTQ individuals
occur in orthopaedic care [44]. Seventy-nine percent (64 of
81) of respondents identified that proportions of physical vi-
olence, including assault, child abuse, and intimate-partner
violence, are higher among LGBTQ communities [11].
Thirty-three percent (27 of 81) of respondents indicated that
transgender individuals are less likely to have health in-
surance than cisgender individuals [23] (Table 3).

What Factors Are Associated with Clinician Attitudes
and Knowledge?

Of the demographic factors queried, there were few asso-
ciations detected between demographics and responses.

Most notably, respondents with 21 to 30 years of licensure
were 93% less likely to be willing to be listed as an
LGBTQ-friendly clinician compared with those with
shorter licensure (50% [5 of 10] versus 95% [56 of 59],
odds ratio = 0.07 [95% CI 0.01 to 0.47]; p = 0.001)
(Table 2). There was no difference in responses to any
attitude or knowledge items when stratified by the other

Fig. 1 A-B This graph compares respondents’ (n = 81) self-
reported comfort in treating (A) lesbian, gay, and bisexual (LGB)a

and (B) transgender patients, and their self-reported confidence
in their knowledge of the unique health needs of these pop-
ulations. A larger proportion of respondents reported feeling
comfortable treating LGB and transgender patients than those
who reported feeling confident in their knowledgeof LGB and/or
transgender health needs (p < 0.001, McNemar test). aAttitudes
regarding LGB and transgender patients were examined sepa-
rately because the health needs and disparities differ between
sexual (for example, LGB) and gender (for example, transgender)
minorities; PNTA = preferred not to answer or missing. A color
image accompanies the online version of this article.
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demographic characteristics (political affiliation, gen-
der identity, institutional affiliation, educational de-
gree, or having LGBTQ friends and family were not
associated).

What Existing Initiatives to Improve Orthopaedic Care for
LGBTQ Youth are Clinicians Aware of At Their
Home Institutions?

Although many respondents were not aware of the main
initiatives at their respective home institutions to im-
prove the care of LGBTQ patients, respondents at the
Nationwide Children’s Hospital (the Midwestern in-
stitution) were more aware of technology-based initia-
tives, and respondents at Boston Children’s Hospital (the
Northeastern institution) were more aware of efforts to
cultivate a more LGBTQ-welcoming environment.
Thirty-eight percent (31 of 81) and 58% (47 of 81) of
respondents were “not sure” about their institution’s use

of the electronic medical record and/or intake forms to
collect and/or display gender identity and sexual orien-
tation data (Fig. 4). A higher proportion of Midwest-
based respondents were aware of the use of intake forms
to collect data on patients’ sex assigned at birth, sexual
orientation, and gender identity at their home institution
than were Northeast-based respondents (sex assigned at
birth: 92% [12 of 13] versus 46% [12 of 26], 46% dif-
ference [95% CI 16% to 76%]; p = 0.007; sexual orien-
tation: 56% [5 of 9] versus 3% [1 of 31], 53% difference
[95% CI 12% to 93%]; p = 0.002; gender identity: 88%
[7 of 8] versus 23% [6 of 26], 65% difference [95% CI
28% to 100%]; p = 0.003). Similarly, a higher proportion
of Midwest-based respondents were aware of in-
stitutional inclusion of patients’ gender identity and/or
pronouns in the electronic medical record at their re-
spective home institution than were the Northeast-based
respondents (96% [23 of 24] versus 46% [12 of 26], 50%
difference [95% CI 25% to 74%]; p < 0.001). However, a
higher proportion of Northeast-based respondents were

Fig. 2 This graph shows the distribution of responses to the attitude items. Data labels were removed for values less than 3%. Some
questions refer to lesbian, gay, and bisexual (LGB) and transgender patients separately because the health needs and disparities
differ between sexual (for example, LGB) and gender (for example, transgender) minorities; LGBTQ = lesbian, gay, bisexual,
transgender, and queer; PNTA = prefer not to answer or missing. A color image accompanies the online version of this article.
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Table 2. Stratified analyses for attitude items

Item

Hospital affiliation Years since earning licensure

Boston
Children’s Hospital (n = 53)

Nationwide Children’s
Hospital (n = 28) p value

£ 10
(n = 33)

11-20
(n = 26)

21-30
(n = 10)

31 +
(n = 11) p value

I am comfortable treating
LGBa people

> 0.99 > 0.99

Agree 98 (52) 100 (28) 97 (32) 100
(26)

100
(10)

100
(11)

Neutral 2 (1) 0 (0) 3 (1) 0 (0) 0 (0) 0 (0)

Disagree 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

I am confident in my
knowledge of the health
needs of LGB people

0.63 0.88

Agree 60 (32) 68 (19) 61 (20) 73 (19) 50 (5) 64 (7)

Neutral 34 (18) 25 (7) 33 (11) 27 (7) 20 (2) 36 (4)

Disagree 6 (3) 7 (2) 6 (2) 0 (0) 30 (3) 0 (0)

I am comfortable treating
transgender people

> 0.99 0.74

Agree 94 (50) 96 (27) 94 (31) 100
(26)

80 (8) 100
(11)

Neutral 6 (3) 4 (1) 6 (2) 0 (0) 20 (2) 0 (0)

Disagree 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

I am confident in my
knowledge of the health
needs of transgender
people

0.86 0.88

Agree 42 (22) 54 (15) 48 (16) 50 (13) 30 (3) 45 (5)

Neutral 42 (22) 32 (9) 42 (14) 35 (9) 20 (2) 45 (5)

Disagree 17 (9) 14 (4) 9 (3) 15 (4) 50 (5) 9 (1)

I would be interested in
education regarding the
unique health needs of
LGBTQ patients

> 0.99 0.74

Agree 79 (42) 86 (24) 88 (29) 73 (19) 90 (9) 73 (8)

Neutral 15 (8) 14 (4) 12 (4) 23 (6) 0 (0) 18 (2)

Disagree 6 (3) 0 (0) 0 (0) 4 (1) 10 (1) 9 (1)

I would be willing to be
listed as an LGBTQ-friendly
provider

> 0.99 0.001b

Agree 89 (47) 93 (26) 94 (31) 96 (25) 50 (5) 100
(11)

Neutral 9 (5) 7 (2) 6 (2) 4 (1) 40 (4) 0 (0)

Disagree 2 (1) 0 (0) 0 (0) 0 (0) 10 (1) 0 (0)

The LGBTQ population is
often more difficult to treat

0.86 0.74

Agree 13 (7) 7 (2) 6 (2) 12 (3) 10 (1) 27 (3)

Neutral 38 (20) 29 (8) 42 (14) 35 (9) 30 (3) 9 (1)

Disagree 49 (26) 64 (18) 52 (17) 54 (14) 60 (6) 64 (7)

It is important to know the
sexual orientation of my
patients to provide the best
care

0.65 0.90
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Table 2. continued

Item

Hospital affiliation Years since earning licensure

Boston
Children’s Hospital (n = 53)

Nationwide Children’s
Hospital (n = 28) p value

£ 10
(n = 33)

11-20
(n = 26)

21-30
(n = 10)

31 +
(n = 11) p value

Agree 25 (13) 39 (11) 27 (9) 31 (8) 20 (2) 45 (5)

Neutral 32 (17) 36 (10) 39 (13) 27 (7) 30 (3) 27 (3)

Disagree 43 (23) 25 (7) 33 (11) 42 (11) 50 (5) 27 (3)

It is important to know the
gender identity of my
patients to provide the best
care

0.65 0.74

Agree 72 (38) 89 (25) 82 (27) 77 (20) 60 (6) 91 (10)

Neutral 17 (9) 7 (2) 12 (4) 15 (4) 20 (2) 0 (0)

Disagree 11 (6) 4 (1) 6 (2) 8 (2) 20 (2) 9 (1)

It is important to know the
patient’s assigned sex at
birth to provide the best
care

> 0.99 0.88

Agree 51 (27) 50 (14) 55 (18) 54 (14) 40 (4) 36 (4)

Neutral 15 (8) 18 (5) 21 (7) 8 (2) 20 (2) 18 (2)

Disagree 34 (18) 32 (9) 24 (8) 39 (10) 40 (4) 45 (5)

Upon first encounter, I
assume a patient is
heterosexual

0.65 0.95

Agree 25 (13) 39 (11) 30 (10) 27 (7) 40 (4) 27 (3)

Neutral 21 (11) 32 (9) 27 (9) 19 (5) 20 (2) 27 (3)

Disagree 55 (29) 29 (8) 42 (14) 54 (14) 40 (4) 36 (4)

There should bemandatory
education on LGBTQ health
needs at my workplace

0.65 0.10

Agree 64 (34) 82 (23) 79 (26) 81 (21) 40 (4) 45 (5)

Neutral 28 (15) 14 (4) 21 (7) 14 (4) 40 (4) 36 (4)

Disagree 8 (4) 4 (1) 0 (0) 4 (1) 20 (2) 18 (2)

Attitudes Summary
Measure, subscale score

Comfort confidence,
overall = 4.1 6 0.56

4.1 6 0.57 4.1 6 0.55 0.89 4.2 6
0.56

4.2 6
0.49

3.8 6
0.70

4.2 6
0.56

0.32

Practice beliefs, overall =
3.4 6 0.85

3.2 6 0.91 3.6 6 0.69 0.20 3.5 6
0.78

3.3 6
0.80

2.9 6
0.99

3.4 6
1.02

0.32

Education involvement,
overall = 4.2 6 0.68

4.1 6 0.74 4.3 6 0.55 0.50 4.3 6
0.55

4.2 6
0.60

3.8 6
0.92

4 6
0.88

0.32

Data presented as% (n) ormean6 SD; responses for “strongly agree” and “agree”were combined; responses for “strongly disagree”
and “disagree” were combined; “disagree” responses were combined with “neutral” when there were few responses (multiple cell
counts < 5); included demographic factors were those for which statistical differences were observed (duration of licensure) in the
knowledge or attitude items, or to depict overall response distribution (hospital affiliation).
aAttitudes regarding LGB and transgender patients were examined separately because the health needs and disparities differ
between sexual (LGB) and gender (transgender) minorities.
bRespondents with 21 to 30 years of licensure were 93% less likely to be willing to be listed as an LGBTQ-friendly clinician compared
to those with shorter licensure (OR 0.07 [95% CI 0.01 to 0.47); p = 0.001); LGB = lesbian, gay, and bisexual; LGBTQ = lesbian, gay,
bisexual, transgender, and queer.
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aware of the display of LGBTQ-welcoming signs and/or
symbols in their workplace than were the Midwest-based
respondents (82% [37 of 45] versus 35% [6 of 17], 47%
difference [95% CI 18% to 65%]; p = 0.002) (Table 4).

Other Findings: Free-text Comments

Several themes formed among the open comments
(Table 5) that were completed by a quarter of the respon-
dents (20 of 81). The first was the desire for more education
and research regarding gender identity and sexual orien-
tation in orthopaedic surgery, particularly to better un-
derstand the impact of hormone replacement therapy on
bone health and surgical recovery and to provide equitable
care to the growing number of transgender patients being
treated. This theme paralleled provider concerns about un-
intentionally offending and/or harming LGBTQ patients be-
cause of implicit biases and inadequate training. To improve

the care of LGBTQ patients, respondents requested that
electronic medical records display patient pronouns, gender
identity, and name, if it differs from their legal name.
Although 14 of 20 respondents in their comments empha-
sized the importance of knowing patients’ pronouns, gender
identity, and sex assigned at birth to provide quality and in-
formed care, 2 of 20 respondents felt that one ormore of these
elements were not applicable to pediatric orthopaedic care.

Discussion

Sexual and gender minority youth experience unmet
healthcare needs, partly because of clinicians’ biases, dis-
crimination (such as refusal to treat), and inadequate edu-
cation (for example, incorrect use of pronouns) [18]. These
factors jeopardize the basic patient-clinician relationship
and perpetuate existing health disparities [18].
Communication skills, such as referring to patients by their

Fig. 3 This graph shows the distribution of responses to the knowledge items. Data labels were removed for values less than 3%.
Responses for “strongly agree” and “agree,” and “strongly disagree” and “disagree” were assigned to “correct” and “incorrect”
according to existing studies on this topic [11, 18, 23, 44]; LGBTQ = lesbian, gay, bisexual, transgender, and queer; PNTA = prefer not
to answer or missing. A color image accompanies the online version of this article.
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correct pronouns and using gender-neutral terminology,
such as “significant other/partner” rather than “husband/-
wife,” build trust and improve the quality of care [21].

Although other medical specialties have prioritized the
assessment and implementation of strategies to curb
LGBTQ healthcare disparities [36, 40, 45], orthopaedic

Table 3. Stratified analyses for knowledge items

Item

Hospital affiliation Years since earning licensure

Boston Children’s
Hospital (n = 53)

Nationwide Children’s
Hospital (n = 28)

p
value

£ 10
(n = 33)

11-20
(n = 26)

21-30
(n =10)

31 +
(n = 11)

p
value

LGBTQ patients avoid
accessing healthcare, partly
because of difficulty
communicating with
clinicians

0.89 0.86

Agreea 74 (39)a 61 (17)a 73 (24)a 58 (15)a 70 (7)a 82 (9)a

Neutral 19 (10) 29 (8) 21 (7) 31 (8) 20 (2) 9 (1)

Disagree 8 (4) 11 (3) 6 (2) 12 (3) 10 (1) 9 (1)

LGBTQ patients avoid
accessing healthcare, partly
because of discrimination
and/or mistreatment by
clinicians

0.89 0.86

Agree 66 (35)a 75 (21)a 70 (23)a 65 (17)a 70 (7)a 73 (8)a

Neutral 25 (13) 21 (6) 27 (9) 27 (7) 20 (2) 9 (1)

Disagree 9 (5) 4 (1) 3 (1) 8 (2) 10 (1) 18 (2)

Proportions of physical
violence, including intimate-
partner violence and assault,
are higher among LGBTQ
individuals

0.89 0.86

Agree 79 (42)a 79 (22)a 85 (28)a 77 (20)a 70 (7)a 82 (9)a

Neutral 17 (9) 21 (6) 12 (4) 19 (5) 30 (3) 18 (2)

Disagree 4 (2) 0 (0) 3 (1) 4 (1) 0 (0) 0 (0)

Transgender individuals are
less likely to have health
insurance than cisgender
individuals

0.89 0.86

Agree 30 (16)a 39 (11)a 33 (11)a 42 (11)a 20 (2)a 27 (3)a

Neutral 57 (30) 43 (12) 61 (20) 38 (10) 60 (6) 45 (5)

Disagree 13 (7) 18 (5) 6 (2) 19 (5) 20 (2) 18 (2)

Discrimination and
stigmatization of LGBTQ
individuals do not occur in
orthopaedic care

0.72 0.86

Agree 13 (7) 0 (0) 9 (3) 12 (3) 10 (1) 0 (0)

Neutral 25 (13) 25 (7) 18 (6) 19 (5) 30 (3) 45 (5)

Disagree 62 (33)a 75 (21)a 73 (24)a 69 (18)a 60 (6)a 55 (6)a

Data presented as% (n); responses for “strongly agree” and “agree”were combined; responses for strongly disagree” and “disagree”
were combined; to maintain statistical integrity, the incorrect answer (either “agree” or “disagree”) was combined with “neutral”
when there were few responses (multiple cell counts < 5); included demographic factors were those for which statistical differences
were observed (duration of licensure) in the knowledge or attitude items, or to depict overall response distribution (hospital
affiliation). aCorrect response based on published studies; LGBTQ = lesbian, gay, bisexual, transgender, and queer.
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surgery has been slower to address these concerns. This
delay can be attributed, in part, to the dearth of reports
examining how sexual and gender minorities are perceived
and treated by orthopaedic healthcare professionals. This
study demonstrated varying degrees of confidence and
knowledge about the health needs of sexual and gender
minority youth among orthopaedic healthcare profes-
sionals; survey respondents also expressed considerable
interest in further training and using medical technologies
to communicate with and care for these patients more ef-
fectively. Based on these discoveries, we believe ortho-
paedic clinicians should engage with the increasing
number of educational opportunities, reflect upon their
own biases, and implement changes into their own prac-
tices to ensure the delivery of equitable orthopaedic care to
this growing population. Furthermore, given this gap in
knowledge, future studies should assess the attitudes and
knowledge of adult orthopaedic healthcare professionals,
as well as investigate disparities in the care received by
sexual and gender minority patients.

Limitations

This study has several limitations. One important limitation
is the potential for response bias. We could only assess
those who chose to respond to the survey, resulting in a
self-selecting study population. The overall response pro-
portion was 66% (81 of 123), which is considered excellent
by medical research standards [10]. It could be that these
responders were more interested in the topic of LGBTQ
health and may be more comfortable and knowledgeable in
caring for LGBTQ patients than the general population of
orthopaedic healthcare professionals. Ideally, we would
compare the demographics of the respondents compared
with those of the population surveyed, but these data do not
exist for the entire orthopaedic listservs at both institutions.
However, we evaluated nonresponse bias by comparing
proxy response variables by early responders (within
2 weeks) and late responders (after 2 weeks) [48], and we
found no differences in responder demographics or in
questionnaire responses (all p > 0.05) (Appendix 2).

Fig. 4 This graph shows the distribution of responses to the institutional practice items; LGBTQ = lesbian, gay, bisexual, trans-
gender, and queer. A color image accompanies the online version of this article.
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Of those who responded, there is also concern for response
acquiescence, or social desirability bias, with respondents
hoping to depict themselves as more comfortable treating
LGBTQ patients or open to education on LGBTQ concerns.
This is a limitation to many self-assessment instruments, and
while there may be some inflation in the true comfort, confi-
dence, and openness of some respondents, we believe that the
findings are still valuable to study. Perhaps the most suscep-
tible to social desirability bias is the assessment of clinician
attitudes toward the care of LGBTQ patients, however, the
Attitudes Summary Measure has been previously validated
using principal axis factoring and varimax rotation for use in
the evaluation of attitudes toward LGBTQ patients [40]. Of

note, the Attitudes Summary Measure was not validated for
the pediatric population specifically; however, we believe that
the items in the questionnaire are not age-dependent.

Another limitation to this study is the possibility that
clinician characteristics such as years since licensure (as a
proxy for age) and clinician type (surgeon versus non-
surgeon), or gender and clinician type, may interact in
confounding ways with survey responses. Due to the or-
dinal nature of the primary survey responses and the cat-
egorical nature of clinician characteristics, our sample was
not sufficient to conduct such multivariable ordinal logistic
regression analyses. Nonetheless, we believe that interac-
tions between respondent characteristics would not

Table 4. Institutional practices by hospital

Item

Hospital affiliation

Boston Children’s Hospital Nationwide Children’s Hospital p value

The intake forms where I primarily
practice inquire about a patient’s sex
assigned at birth (n = 39)

0.007

Yes 46 (12 of 26) 92 (12 of 13)

No 54 (14 of 26) 8 (1 of 13)

The intake forms where I primarily
practice setting inquire about a
patient’s sexual orientation (n = 40)

0.002

Yes 3 (1 of 31) 56 (5 of 9)

No 97 (30 of 31) 44 (4 of 9)

The intake forms where I primarily
practice inquire about a patient’s
gender identity (n = 34)

0.003

Yes 23 (6 of 26) 88 (7 of 8)

No 77 (20 of 26) 13 (1 of 8)

My workplace displays signs and/or
symbols that it is an LGBTQ-friendly
space (n = 62)

0.002

Yes 82 (37 of 45) 35 (6 of 17)

No 18 (8 of 45) 65 (11 of 17)

My workplace utilizes the electronic
medical record to identify patients’
gender identity and/or
pronouns (n = 50)

< 0.001

Yes 46 (12 of 26) 96 (23 of 24)

No 54 (14 of 26) 4 (1 of 24)

My institution has clear mechanisms
for reporting and addressing
discrimination or disrespectful
treatment toward LGBTQ patients or
staff (n = 59)

> 0.99

Yes 82 (32 of 39) 80 (16 of 20)

No 18 (7 of 39) 20 (4 of 20)

Data presented as% (n); n indicates the number of respondents who responded “yes” or “no”; responses of “not sure”were excluded
from this analysis; LGBTQ = lesbian, gay, bisexual, transgender, and queer.

1324 Feroe et al. Clinical Orthopaedics and Related Research®

Copyright © 2022 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



necessarily influence the key takeaways regarding the
current comfort and confidence in caring for LGBTQ pa-
tients and the overall interest in more education.

A final limitation is that the study population only rep-
resents orthopaedic healthcare providers at two large pedi-
atric academic institutions located in two urban areas within
theUnited Stateswhere there is a high proportion of LGBTQ
patients. Although these two institutions attract diverse cli-
nicians from around the country and the world, these re-
spondents may be more comfortable and knowledgeable
about treating sexual and gender minorities given their ex-
posure to this population and existing institutional initia-
tives. In addition, many respondents were young (41% [33
of 81] having practiced for no more than 10 years) and
women (63% [51 of 81]), which is not representative of the
broader orthopaedic community that is comprised primarily
ofmen (more than 90%) between the ages of 40 and 59 years
old [6]. Furthermore, LGBTQ youth have different health
concerns related to orthopaedic care than LGBTQ adults. As
such, these findings may apply predominantly to pediatric
orthopaedic healthcare professionals in academic urban
centers, and they warrant and support further research. This
study is functioning as a foundation for subsequent inves-
tigations of clinician knowledge and attitudes at the national
level among pediatric and adult orthopaedic clinicians.

What Are Pediatric Orthopaedic Healthcare
Professionals’ Attitudes Towards Sexual and Gender
Minority Youth?

The present study demonstrates overall comfort among
respondents in providing orthopaedic care to sexual and
gender minority youth and to receiving more education on
the subject; however, there was a notable discrepancy be-
tween reported comfort treating LGBTQ youth versus
confidence in their knowledge about the orthopaedic health
concerns of this population, particularly related to the care
of transgender patients. This comfort-confidence discrep-
ancy is consistent with the results of similar studies con-
ducted among neurologists and oncologists [36, 40].

Although this comfort-confidence discrepancy may
suggest that clinicians feel comfortable treating a pop-
ulation about which they feel that they have limited
knowledge, it seems more likely that this disproportion-
ately high clinician confidence is attributable to the varia-
tion among respondents regarding the importance of
knowing patients’ sex assigned at birth (51% [41 of 81]
agreed), gender identity (78% [63 of 81] agreed), and
sexual orientation (30% [24 of 81] agreed) in providing
quality and compassionate orthopaedic care. As has been
well-documented in medical literature, all three character-
istics are important on the provider level for clinical
decision-making and delivering patient-centered care, as
well as on the population level [18]. On the provider level,
incorporation of this information may include clinical risk
stratification by biological and social factors (for example,

Table 5. Representative free-text comments from respondents

Important personal experiences treating LGBTQ patients

“We have had a long-time patient prefer to be known by a
different name, and change to they/them pronouns, and it
was a bit of a difficult adjustment because we had known
them for so long. But the teamhas worked hard to recognize
their pronouns and name change.”

“We treat many transgender patients— I have found that it
is very important to take into account gender identity and
sex assigned at birth when developing treatment plans,
including when based on prevalence of disease.”

“Providing gender-affirming care, including using preferred
pronouns, always allows for a more productive visit.”

“Bone health is incredibly important for those that have
transitioned and taking hormones or for those that are
female sex and identify as male. I’ve had many women who
have transitioned express their frustrations with providers
not knowing how to take care of their body in the way of
sexual health, STDs, cancer screenings, and orthopaedic
care.”

Reservations in treating LGBTQ patients

“I don’t want to accidentally offend anyone.”

“I feel like I might do something ‘wrong’ unintentionally.”

“No personal reservations, but lack of overall knowledge and
recognizing my own discomfort to make sure patient feels
seen and heard in a way that is not stigmatizing or
presumptuous.”

“Have not received much training in this area.”

“I don’t think it’s necessary to discuss gender identity and
sexual orientation in a pediatric orthopaedic clinic visit for
an acute injury. I would like to have ways to show support
without asking invasive questions.”

Suggestions or additional comments on how to improve
orthopaedic care for LGBTQ patients

“More education.”

“It would be preferential to know if they prefer a different
pronoun or identify as a different gender than their assigned
gender, as well as if they prefer a different name than their
legal name.”

“More poster/signage identifying us LGBTQ+-friendly
providers.”

“More questions [on intake forms] about gender identity/
sexual orientation. Recognize that hormones/HRT are going
to affect how a patient recovers from fracture repair/other
surgical intervention.”

“Need much more research in this area.”

“Own the bone. Important to recognize fragility fractures in
at-risk populations, which includes LGBTQ+.”

LGBTQ = lesbian, gay, bisexual, transgender, and queer.

Volume 480, Number 7 Orthopaedic Care of LGBTQ Youth 1325

Copyright © 2022 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



recognizing higher rates of smoking among LGBTQ youth
when considering wound healing) or building the patient-
provider relationship by addressing patients by their correct
pronouns.

On the population level, various organizations, including
the American Medical Association and the Institute of
Medicine, have underscored the need to collect these data on
gender identity and sexual orientation to understand the health
and treatment of sexual and gender minority patients and to
develop policies and programs to combat barriers in the
provision of quality, affirming care [1, 18]. Because this
variable insight held by respondents regarding the importance
of sexual orientation and gender identity data might slow
efforts to improve the collection and use of this valuable
resource, it is important for orthopaedic healthcare profes-
sionals to recognize the relevance of these data. Consistent
with existing recommendations by clinicians and LGBTQ
health experts, we believe that routinely collecting these data
(name, pronoun, gender identity, sex assigned at birth, sexual
orientation) on clinic intake forms, rather than during clinical
encounters, gives patients the autonomy to choose if they feel
comfortable sharing within their personal circumstances (for
example, privacy, cultural norms, and whether they yet know
this information about themselves) [14].

What Knowledge Do Pediatric Orthopaedic Healthcare
Professionals Have of the Healthcare Concerns of Sexual
and Gender Minority Youth?

The study identified considerable gaps among respondents
in their basic knowledge of sexual and gender minority
disparities in healthcare access, utilization, and risk factors,
particularly as they relate to the concerns of transgender
patients. Such gaps include the awareness of ongoing dis-
crimination and bias impacting the healthcare of LGBTQ
youth, as well as the lower rates of insurance among
transgender youth. Filling these knowledge gaps is im-
portant to providing compassionate care to LGBTQ pa-
tients by understanding, for instance, the reasons that
LGBTQ youth, as with adults, may delay seeking ortho-
paedic care or be less likely to attend follow-up visits [34].
Among oncologists, Schabath et al. [40] determined that
clinicians with a stronger foundation of basic LGBTQ
health knowledge were more likely to understand the im-
portance of integrating this knowledge into their practices.

To build this basic knowledge foundation, we support the
development of evidence-based training, resources, and cur-
ricular inclusion around topics related to the care of sexual and
gender minority patients. Some initiatives are already un-
derway at local residency programs and hospitals, as well as
through national and international orthopaedic organizations,
including the Ruth Jackson Orthopaedic Society [37], the
American Academy of Orthopaedic Surgeons [12], and the

Pediatric Orthopaedic Society of North America [37]. Given
the considerable interest reported among respondents in re-
ceiving more LGBTQ health education expressed in the at-
titude items and open comments and their agreement with
mandating education on these topics, we believe that the
Accreditation Council for Graduate Medical Education
should formally implement education on sexual and gender
minority health into resident curricula. There has been strong
advocacy for this policy across medical specialties over the
past several years to standardize education on sexual and
gender minority health for the next generation of physicians
[30]. Such efforts would complement the aforementioned
local and national educational initiatives that target ortho-
paedic clinicians across practice levels.

What Factors Are Associated With Clinician Attitudes
and Knowledge?

In our study, only duration of licensure was weakly associated
with reported willingness to be listed as an LGBTQ-friendly
clinician; other demographic factors, including gender identity,
were not associated. These trends were similar to those dem-
onstrated among other medical specialties [40]. As educational
resources and opportunities continue to grow, it will be im-
portant to better understand the effectiveness of these inter-
ventions on clinicians at various stages in their training andhow
materials should be adapted to target the spectrum of ortho-
paedic clinicians across subspecialties, as well as across com-
munities where views on these topics may differ. For example,
awareness of the delay in cancer diagnoses and treatment
among LGBTQ patients is more pertinent in orthopaedic
oncology than other subspecialities [31], and training on how
to elicit this sensitive information from patients would differ
depending on hospital policy or laws. In addition, subsequent
larger, multi-institutional studies are necessary to ensure that
we achieve sufficient statistical power to detect true differ-
ences among other demographic groups if they exist.

What Existing Initiative to Improve Orthopaedic Care for
LGBTQ Youth Are Clinicians Aware of at Their
Home Institutions?

Many respondents were aware of existing initiatives at their
respective pediatric institutions intended to improve care
for sexual and gender minority patients. These initiatives
include the use of systems-based interventions (for exam-
ple, eliciting gender identity and sexual orientation on
clinic intake forms, and banners displaying patients’ gen-
der identity and pronouns in the electronic medical record)
and environment-based efforts to cultivate amore LGBTQ-
welcoming healthcare environment (for example, rainbow
signage in clinical spaces). These strategies have been
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found to facilitate the delivery of high-quality care to
sexual and gender minority youth [21, 42]. Respondent
awareness of these initiatives suggest that larger practice-
based interventions are indeed achievable in orthopaedic
care. In conjunction with provider-level actions and further
education on LGBTQ healthcare, we believe that these
institutional efforts will help to build patient trust,
strengthen the patient-clinician relationship, and promote
more equitable, compassionate, and informed orthopaedic
care. This pathway to better healthcare outcomes has been
well-established in health disparities research and practice
[21, 24]. As healthcare systems increasingly collect data on
gender identity and sexual orientation, we will be able to
conduct important future studies to evaluate the true impact
of institutional patient-facing initiatives (systems- and
environment-based) on both patient-reported and objective
orthopaedic outcomes across LGBTQ populations—
pediatric and adult—for such research has yet to be per-
formed in orthopaedic surgery.

Conclusion

In this study of two pediatric orthopaedic institutions, there
were varying degrees of confidence and knowledge regarding
the health needs of sexual and gender minority youth among
pediatric orthopaedic healthcare professionals. There was
considerable interest in more focused training and better use
of medical technologies to improve care for this population.
The findings support the further investment in clinician
training opportunities by healthcare administrators and or-
thopaedic associations related to the care of sexual and gender
minority patients, as well as in the expansion of medical
documentation to record and report important patient in-
formation such as pronouns and gender identity.
Simultaneously, based on these discoveries, clinicians should
engage with the increasing number of educational opportuni-
ties, explore their personal biases, and implement changes into
their own practices, with the ultimate goal of providing equi-
table and informed orthopaedic care. Finally, given the
knowledge gaps, our future studieswill assess the attitudes and
knowledge of a broader sample of orthopaedic healthcare
professionals, and investigate disparities in the care received
by sexual and gender minority patients.
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