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Abstract:

Purpose: Transgender and gender diverse (T@Blients face significant hurdles in accessing
affirming, knowledgeable care. Lack of provider knowledge presents a substamiéltodvoth
primary and. transitiomelated care, and may deter patients from seeking healthcare. Little is
known aboutfactors that affect provider knowledge or whether exposti@dealth content
during training.is associated with improved knowledge among providers. UsimGihe

Healthcare Knowledge Scaliis study aimed to determine whether prior educatioh@®

healthpredicts clinicians' current knowledge regarding healthcar€G@ patients.
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Methods: An online survey examiningxposure ta@ GD content and knowledge &GD

healthcare wadistributedto all primary care providers in an integrated healthcare system in the
Midwestern United States. Multivariable linear regression was used to predict provider
knowledge, controlling for demographics, transphobia, and other potential confounders.
Results: Theresponse rate was 3®6 (n=223). The mean knowledge score was 7.41 (SD=1.31)
on a 10-paint scale. Almost half (48.4%, n=108) had no formal educatio@Drhealthcarg

yet half(49:7%, n=111) of providers reported previously caring for at leastamsgénder

patient In regressioranalysis, provider knowledge ©GD healthcare was associated with
transphobiaf=-0.377, 95% CI=-0.559 — -0.194, p<0.001), but not with hours of formal
education £=-0:027, 95% CI=-0.077 — 0.023, p=0.292) or inforedlication §=-0.012, 95%
Cl=-0.033=0.009, p=0.259).

Conclusions: Ingreasing hours of education related ®D healthcare may not be sufficient to
improve providers’ competence in care 16D individuals. Transphobia may be a barrier to
learning that needs to be addressed. Broader efforts to address transpholesyimsgpeneral,

and in medicalieducation in particular, may be required to improve the quality ofahatie

for TGD patients.

| ntroduction

Transgender and genddéiverse(TGD) people comprise 0.5-0.6% of U.S. adults (1). This
population.faces multiple barriers accessing healthcare services (2), which may contribute to
significantlyfinereased rates of morbidity and mortalgy. Compared to cisgender individuals,
TGD peoplessuffer poorer health outcomes that largely stem from societal dhstiom and
violence (3). For example, rates of serious psychological distress in this popal&i39%,
compared.to 5% in thgeneralpopulation (2) TGD people have a 40% lifetime suicide attempt
rate—nine_times that of the general U.S. population N&ny of these disparities arise from
systemidransphobigbias towards transgender peophathin society, includindwurdles within
the healthcare system, suchdascrimination, harassment, atiee inabilityto find a
knowledgeable and affirming provider (4, 35D people often avoid needed medical care due
to fear of mistreatmen®]. Lack of provider knowledge has erged as a leading factorTiGD

individuals’ inability to access appropriate canth 33% reporting having to teach their
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medical providers abodiGD healthcareZ); this factor was found to be significantly associated

with care delay or avoidan¢e).

Primary care providers (PCPs), including practitionefSawhily Medicine generalnternal
Medicine, or=-Q@bstetrics and Gynecology (8), play a central role in increB&iDgeople’s

access to care@nd reducing their healthcare @dtsr¢ugh preventie carecoordinatingwith
affirming specialists, addressing health disparities,podiding gender-affirming hormones.
Other specialties, such as Pediatrics and Emergency Medicine, may play similar roles for
younger patients, in acute situations, oaasfety net for patients who are unable to access
primary care;

Descriptive'studies reveal that medical educatimth graduate and postgraduate TGD
healthcare tends to be absent or minirt@t14). Many providers lack the knowledge, skills, or
willi ngness to care farGD patients {5, 16). Professional associations, including the Institute of
Medicine (%), the Association of American Medical College8)(land the American College of
Obstetricians"and Gynecologist®]have identified the need to improve provider knowledge in

the care offGD'people.

Educational programs such as medical student or resident elective rasati@npromise by
increasing knowledge and comfort among program participants (26t@8&everresearch
regarding practicing PCPs’ knowledgeTgsD healthcargandways to improve such
knowledgeyisiacking. Moreover, prior studies have mostly used subjective outcomes (e.g.,
comfort levelkin treatind GD patients {5, 22, 23)), rather than objective and reproducible
measures, as indicators of knowledge. Additionally, little is known about provider otiedata
factors associated witGD care knowledge. Such data are cruciahtadevelopment of

effective educational interméions.

Based on_prior research, (11, 22-25), we hypothesized that personal factors including prior
contact withand attitudes about transgender pecgteyell aseducational gposure are
associated witf GD healtlcareknowledge Figure 1- conceptual model). Usingnabjective
knowledgescalecreated for the studyhe TGD Healthcare Knowledge Scalee explored

PCPs’ knowledge of GD healthcare. Specifically, we aimed to determine whether formal
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education o GD health predicts knowledge regarding careliGD patients, while controlling
for provider characteristics, personal and clinical contact, informal g#dncand transphobia.
M ethods

Study Design:

A crosssectional online survey walstributedto all adult outpatien?CPs—the populatiorfor
whom the knowledgscalewasdesigned-within a largeMidwesternU.S. integrated health
system!“Eligible participants (N=389) included attending physicians, advancetigracdi and
residents from'the departments of Internal Medidiamnily Medicine, and Obstetrics and

Gynecology.

Procedures:

Health system records were used to identify eligible providers. A survey link ntdsyse

electronic mail with up to two reminders to non-respondents. Participanigekee$30 gift

card andvere entered into a drawing to receive one of three $100 gift cards. Data were collected
and storedrusing the secure Research Electronic Data Capture (REDCap) sofyadéd (ata

were deidentified prior to analysis. The study was approved by the health system’ilsaitu

Review Board.

M easur es:

We used measures from four domains: 1) knowledge of issues pertaining to cafi@gfor
patients thereuicome variabl®) exposure td GD people and educationabntent; 3)
transphobiaj-and 4) provider characteristics. The survey consisted of 66 itenesealicher-
created items wernglot-tested for clarity and appropriateness with a small sample of providers
with and without experience iRGD patient care, from the specialties included in the study.

Changes were.made based on feedback.

Outcome variable: TheGD Healthcare Knowledge Scaldppendix A) was constructed for this

study, in consultation with experts in the field and based on training assessment guessionna

! REDCap is a secure, wdtasedapplication designed to support data capture for research studiesling (1) an
intuitive interface for validated data entry; (2)dit trails for tracking data manipulation and estgwocedures; (3)
automated export procedures for seamless data dadsmto common statistical packages; and (4) procedures for
importing data from external sources.
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(27, 28). The 12tem scaleexplored knowledge in three domains relevant to core competencies
in primary care fof GD individuals @9). Four questions assessed social aspeci&ar
healthcared.g., pronoun use and social determinants of health), as understandiragfierts

has been deemed essential to culturgbigropriate interaction withGD patients; two questions
evaluated preventive care (breast cancer screening and mentgl dfeBD people; and six
guestions evaluated knowledge regarding transition-related care, including honessregopon

and criteriafor'surgery, based on widaedpublishedguidelines 80-32). We divided the

number of‘correct answers by 12, and multiplied the result by 10, in order to creatdedgeow
score on a scale ofI0. Higher score reflects greater knowledge. Unanswered questions were

scored asincoect.

Predictor variable: Formal educational exposuas measured as the number of hours of

transgender health education receiasgart of one’slinical training(*About how many hours
of formal education about transgender health have you had in a medical educational setting (i.e.,

medical sehoeol; nursing or PA school, residency, CME, CEU, etc.)?”).

Control Variables

Informal edueational exposuveas measured as the number of hours ofdisd€ted learning

(e.g., reading) about transgender health the respondent had undertaken.

Contactwas.evaluated in two areapersonal and clinicatand questions were adapted from
prior studies (22, 24 Personal contact was measured u#iiegquestion “have you evereta
transgender persdnClinical contacwas evaluated using two questiontether the provider
was currently caring for mansgender patient and whether they had cared fandhe pasftive

years.

Provider characteristicsere medical specialty, experience (years in practice), and provider type

(resident,"advanced practitioner or attending physician), as well as demogtiaphiding age,
sex/gender, race/ethnicity, sexual orientation, continent of origin, religionistygeeligiosity,
and political views. Continent of origin was assessed using the question “Where dicepdu att

high school?” (as high school is often tightly linked to acculturation) @aligious identity was
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categorized as Atheist/Agnostic, Christian, Muslim, 3&wHindu, and Other. Religiosity was
measured using the question “To what extent do you consider yourself a religious perdon?” wi
a 4point Likert scale (1=not at all religious; 4=very religious). Political views were categorized

as liberal, moderatey conservative.

Transphobiavas measured by anit@m scale (Appendix B) whiclwasanadapted from a
previouslyvalidated scale assessing for gender differences in correlates of transéabia (
Respondentsanswered using jpommt Likert scale (1=strongly disagree; 7=strongly agree). A
transphobia scare was calculated as a mean of the score for answered questions/jramitje 1
higher scoressindicating a greater degree of transphobia. Respondents missing tkizbite ok

were excludedfrom the analy¢iSronbach’s alpha, 0.847).

Analysis

We analyzed data using Stata SE, version 14.0 (StataCorp, College Station, TXjptidescr
statistics.were.generated for all study variables. Bivariate linear regressions were used to
estimate meandifferences in knowledge score by each predictor and control variable.

We used'multivariable linear regression to examine associations between educational exposure
(number of hours of formal education) and knowledge scores, while controlling for potential
confoundérs."Alpha was set at .05.

Confounders were added to the regression model based on our conceptual model (Figure 1) (6,
11, 21-25, 28)-and included demographics (age, sex, race, and continent of origin (6, 22-24) and
other provider characteristics (provider type, specialty, and experience (years in practice) (11,
25), that were likely to affect both the predictors and the outcome. The model avasrdtelled

for seltdirected (informal) education, given the anticipated correlation with themmetowith

potential confounding effect amongst providers who optxelective educational

programming. We tested for transphobia as a potential moderator of the effdatafion on
knowledgeusing an interaction ternWe used Stata margins for probability predictions. Gender

identity and sexual orientation were not includsdcontrolslue to low prevalence of gender and
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sexual minority groups in our sample. Additionally, personal and clinical contact, lasswel
religion and political view variables, were theorized to hapetential effect on transphobia and
knowledge (35, 36), but not directly on the primary predictor (hours of formal education) or on
the predictoroutcome relationship. We tested for the effect of these variables on the model, but
they did not.significantly change ounél results and were not included in the final regression

model.

Respondents'who answered fewer than 10 of the 12 knowledge questions were excluded from
analysis.The sample was not large enough for imputation. For the education (formal and
informal) variablesputliers more than two standard deviations away from the mean were
excluded (24 hours of formal educati@ported n=10; and 152 hours of informal education
reported, n=3, respectivelylhese extreme sas would have had significant leverage on the
regression results and are not in a range that would be practical from the persgect
educational curriculum developmehrtence analysis without outliers was performeshsuring

that any associations found would be both reliable and generalizable to a broad grouyer.lear

Results

Demographics:

A total of 223 respondents (5763 completed the survey. The mean age %h8 years (SD

13.57). Mare than half (59.2%, n=132) of the respondeatse female and®%6% (n=124) were
white. Approximately half (50.6%, n=113) were internists, 22.4% (n=50) were family
physicianspand 26.9% (n=60) were obstetrician-gynecologists. Respondents includedgattendi
physicians (47.5%, n=106), residents (42.1%, n=94), and advanced practitioners (physician
assistants.and nurse practition¢t$).3%, n=23). A majority (69.7%, n=154) had completed

their high school education in North America or the Caribbean.

Outcome andfimary predictors

A TGD Healthcare Knowledge Score was calculated for 20®¢9)Lof respondentshemean

scorewas7.41 (SD=1.31) on a scale of 1-10. Theannumber of hours of formal education on
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transgender healthcare wad9 (SD=4.4}; for informal educationit was6.13 hours
(SD=12.41).

Half (50.2%, n=111) of providers had cared for at least one transgender patient iri five pas
years. The_meatmansphobia score was 3.®0=109)—indicating that on average, respondents
had moderate levels of transphobia, responding that they “somewhat disagree” watnatiogns

statements.

Bivariate associations:

The TGD Healthcare Knowledge Scale scores wesesignificantlyassociated with formal
educational‘exposurg%£-0.040, SE=0.022, p=0.067) (results not shown) nor with sex, age, type
of provider, experience of provider, or informal education. It sigsificantlyassociated with

race (p=0.019 for the overall difference); the difference was attributathie Asian and white
comparison, with the averadé&D Healthcare Knowledge Score 0.669 points lower among
Asian respondents compared to white respondents (SE=0.212, p=0.002). Respondents who
attended highsschool in North America had higdeares than those who attended elsewhere
(#=0.813;"SE=0.195, p<0.008cores werdigher amongbstetriciangynecologists by 0.506
points (SE=0.216, p=0.02) and 0.775 points (SE=0.262, p=0.003) compared to internists and
family physicians, respectively. People who identified as Atheist had rsgherghan those

who werereligiously identified §=0.813, SE=0.320, p=0.012), and those who had liberal
political views*had higher scores than those with conservative vi0s349, SE=0.262,
p=0.001). Respondents who had met a transgender person hadshaykedny 0.469 poirg than
those wha had not (SE=0.218, p=0.033). Higher transphobia scores predictedGRver
Healthcare Knowledge Scorg#=0.491, SE=0.079, p<0.0001).

Multivariable_ regression:

The overallimultivariable regression model was statistically significatQof1, adjusted
R?=0.1859)(Table 2). Number of hours of formal education was not associated witbflevel
knowledge £=-0.027, 95% CI=-0.077 — 0.023, p=0.292). Only transphobia predictdd3be
Healthcare Knowledge Score (p<0.001). Controlling for both formal and informal emueatl

other confounders, for eachpbint increase in the transphobia score,t&® Healthcare
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Knowledge Score decreased by 0.377 (95% CI, -0.559 — -O\M@Aestedvhether transphobia
moderated the relationship between formal education and knowledge. The interféetionas

not significant, and was not included in the final model.

Discussion

We found that half of the providers surveyed had cared for transgender patients, jouitya oha
respondentsthad received no more than minimal education on the topic. This findingjstent
with previous'studies showing low rates of provider educatioh@n care (1, 12, 14, 23).
However, we found that increased hours of education (whether formal or informahatere
associatedswith,improved knowledge. The only factor in the multivariable model prgdicti
knowledgewas transphobiahi§ is the firststudy to our knowledge to show a negative
associatiorbetween transphobia and objectively measured provider knowledgeesiss a
concerning addition to the accumulating literature regarding transphobia as danagnrto
knowledgeable provisioof care As described by McPhail and colleagues, “education alone that
simply fillssgaps in knowledge without addressing the systematically sodiatesesphobia of

healthcare'professionals... will not likely be effectiya7).

Previous.studies that haegaluated the effectiveness of educational efforts to improve
transgender health knowledge among pitexs haveeported mixed findings. In a Canadian
study, medical students who were exposed to transgéedéi curricular content had similar
knowledgete'students who did not have such curricula (b23afer and Pearce’s study, some
student groups, but not all, showed a decrease in anticipated discomfort in traasggnder
patients, following a curricular addition (22), and notably, there was no change in theipnoport
of students believing that transgender care was not a part of conventional méwlicther
studies, results.show@nprovement in trainee competer(@4, 38). However, these studies
evaluatedshortterm, selfreported outcomed educational interventions such as clinical
exposure and online modules (21, 22, 38). For example, medical students who participated in an
elective ortransgender health had improved seéessed knowledge, skilésxd comfort in

caring for transgendelagientsimmediately following the electivg21); trainees impediatrics
showed an improvement in theerceived knowledge following a transgender youth curriculum
(38). Our study uses objectively-measured knowledge amongst practicing providersheather
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short-term recollection following an intervention (which may not represent &ysngknowledge

retention) This additional feature may explain our unique findings.

Limitations

Our study has.several limitations. The cresstional nature of this stey prohibits us from
making causalinferences. Generalizability of the findings from this study mayitezl by
respondent'selection bias. Selection bias will likely have favored responsestogrisghobic
respondents; which may have attenuated the association we found between transphobia and
knowledge. Additionally, our survey respondents, while professionally and demographically
diverse, wererall employed by one healthcare system, thereby limiting geatsliaizOur

results are'also not generalidte to other providers caring foGD patients, such as

pediatricians and emergency providers.

Our measure of educational exposure only assessed hours spent and not content essad.addr
Future research should investigate particular types of educational interventions or collect

information'about key content areas.

I nterventionSto improve knowledge and competence

Recent years have seen a sharp rise in awareness of TGD people’s healthcare needs, as well as
acknowledgment of current gaps in medical education on the topic. An increasing number of
medical education programs are instituting trainings on transgender health (22, 28, 38, 39).
These are timely efforts to address a dire nee@déisators and othevgork toward improving
provider competence in TGD care, it is import@rscknowledge that the effectiveness of such
programs may depend not only on increasing informational knowledge, but also on addressing
providers’ biases, whether conscious or unconscious. Educational initiativeeedlto take
learners’ backgrounds into account, directly address prejudice, and enhance louituligy.

These efforts'will resonate beyond TGD patients, to improve the readiness aditaipeovide

care for a'broad array of underrepresented minorities and stigmatized popuRrimmgudies

show improved attitudeswa@rd marginalized populationg@-42) following direct patient

contact, experiential training8, 44), and standardized patient encour{#g&s Specific to
transphobia, research highlights the utility of fostering utdedsng and awareness of
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transgender issues through a webinar in reducing biased attitudes among undergtadants
and mental health practitioners and trainees (46). Exploring the effectiadraesgebinar for

PCPs is recommended.

Some surprising results emerged, which may be related to the design and focususfyoWe

did not findan association between social contact or professional exposure to transgender people
and knowledge; which may be due to teeaspectivenature of our study, arttie fact that we

did not assess'the effects of a specific, educational encoiméetdition to formal curricula to
address implicit bias in medical educat{di), many have stresselke importance of addressing
informal instruetion (or “the hidden curriculum”, including institutional cultunegnedicine in
order to deerease implicit bi48-50). Interventions which address norms (51), such as
increasing medical student diversity, experiences that promote empathy, amddeléng have
been suggested specifically in caring for stigmatized populationsHiB2)ly, in our efforts to
improve the care of TGD patients through decreasimijcit bias, we should remember that
transphobiasinemedicine is not simply a reflection of societal transphobia. Rather, the
construction of‘currergocialconceptions of gender asédxas binary, permanent, and
objectively.identifiablederive directlyfrom the psychiatric construction dfansgender identity

as a distingtpathologicaland medicalize@ntity (53). Thus addressing the root causes of
transphobia as they relate to medical culture requires reconceiving the role of medicee
construction of gender and gender diversity (34)s therefore also possible, that addressing the

culture of medicine will likewise have positive effects on decreasing societal transphobia.

As new forms of interventions are developed, evaluations must é&msg$srm outcomes,
ideally utilizing objective knowledge measures, as we have used in this asudg|l as
incorporatingpatientreported outcomesg.uture studies should further operationalize formal

education by asking about participation in particular types of training.

The eventual goal of medical education is the improvement of health outcomes. \Wiaile di
measurement of the effects of edumabn these outcomes is a complex endeavor, the
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evaluation of proxy measures should be enhanced. This would include assessmenmttof patie
engagement in care anchportantly, patienrteported outcomes. Using communidgsed
participatory approaches in the development of educational interventions mahdavel

effect of bringing patient insights to medical education, as well as engbé@idgndividuals and

empowering.them to take part in their own health and care.

Conclusion:

We found'thatincreased hours of education were not associated with improved provider
knowledge of transgender healthcare. The only factor predicting knowledge in the owvelll m
was transphobia. &search is needed to evaluate which interventions are effective in increasing

knowledgeyand ultimately lead to impexicare

Acknowledgment: The authors wish to thank Dr. Rachel Rafael Neis for support and assistance

in this project, from conceptual planning and execution through to editing.

Figure 1. Conceptual M odel

A model ofshypothesizeckelationships between tloeitcome angbredictorvariables and major
potential confatnders. The conceptual model, informed by prior literature (6, 11, 21-,28a88)
used in construction of the regression models. We hypothesized that increased toomal of
education would lead to greater knowledge, as expressed by higher scord GbtHealthcare
KnowledgeScale This relationship may be confoundedparticipant characteristics, informal
education, and.transphobia which we controlled for in the model. Transphobia was hypdthesize
to moderatethe effect of education on knowledge, with increased transphobia decheasing t
effect. Models with and without informal education were evaluated, given potential ¢orrelat

with both formal education and knowledge. Due to the cross-sectional nature of our study,

causality cannot be inferred from our results.
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Informal education

Transphobia s

F.\rr".':l.l
cdncation T Al KnoWledge

Potential confounders

Demographics: Professional
age, sex, race, characteristics:

continent of origin  provider type,
i experience,
specialty

TZ& characteristics and study variables
Variabl n (%)
Categorical Variables
Gender
Male O 90 (40)
Femar 132 (59)
Race
White 124 (55.6)
African E:an 17 (7.6)
Asian 60 (26.9)
Other< 22 (9.8)
Continent of Origin
North America/Caribbean 154 (69)
Other 69 (31)

This article is protected by copyright. All rights reserved




15

Specialty
Internal Medicine 113 (50.6)
Family Medicine 50 (22.4)
Ob/Gyn 60 (26.9)
Experience(yearsin practice)
Residenti. 94(42.15)
0-4 "~ 16 (7.1)
59 24 (10.7)
10-14 ©_ 4 14 (6.2)
15-19 : 13 (5.8)
>20 62 (27.8)
Provider Type
Resident 94 (42.1)
Advanced-Practitioner 23 (10.3)
Attending MD 103 (47.5)
Religion I
Christian - 110 (49.3)
Musli 38 (17)
Hindu 27 (12)
Atheist = 19 (8.5)
Jewish [ | 13 (5.8)
Other 16 (7.1)
Religiosity
Not at ‘all'religious 44 (19.7)
Slightly religious 48 (21.5)
Moderately religious 105 (47)
Very religious 26 (11.6)
Political views
Conservative 38 (17)
Moderate 81 (36.3)
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Liberal 104 (46.6)
Has met a transgender person

Yes 173 (78)

No 50 (22)
Transgenderpatient in past 5 years

Yes ot 111 (49.7)

No "~ 112 (51.3)
Currently have a transgender patient

Yes ./ 56 (25.11)

No : 167 (74.8)

o Continuous Variables

Variable ) Mean (SD, Median)

Age 41.3 (13.57, 37.5)

TGD Healtheare Knowledge Score 7.41(1.31, 7.5)

Transphobia 3.06 (1.09, 3)

Informal education 6.13 (12.41, 2)

Formal edUeation 2.49 (4.41, 0)

* TGD Heéalthcare:Knowledge Score rangel,®
*Transphobia score range; 71

Table 2: Coefficientsfor predictorsof TGD Healthcar e Knowledge Scor e adjusted for

confoundersin a multivariablelinear regression

Coefficient B 95% CI P value
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Formal education
Confounders
Transphobia
Informal education

Age
Sex (comparedto.men)

women

Race (compar ed to white)
African, American
Asian/” [~
Other =
Continent of or ibin (compared to North
America)
Specialty (Eompared to Internal Medicine)
Family Medicine
Ob/Gyn
Provider t—ype (eompared to residents)
Advanced-Practitioner
Attending
Experience_ (years, compared to <10)
10-200 |
>20

p>F<0.0001,; adjusted’R0.1859
Ob/Gyn, Obstetrics and Gynecology

References

-0.027

-0.377
-0.012
0.0003

-0.336

0.036

-0.255

-0.006
0.44

-0.249

0.389

-0.012
0.073

0.282
-0.351

-0.077 - 0.023

-0.559 - -0.194
-0.033 - 0.009
-0.038 — 0.039

-0.726 — 0.053

-0.67 -0.74
-0.716 — 0.205
-0.66 — 0.65
-0.012-0.9

-0.727 - 0.229

-.095-0.873

-0.91 - 0.886
-0.599 - 0.745

-0.465 -1.03
-1.33 -0.623

0.292

<0.001
0.259
0.988

0.090

0.919
0.275
0.985
0.056

0.305

0.115

0.979
0.830

0.458
0.478
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