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Abstract

Objective: To examine fertility counseling and fertility preservation (FP) referrals for young 

women with Turner syndrome (TS) at pediatric centers and identify possible associations with 

patient demographic and medical characteristics.

Design: Retrospective medical record review.

Setting: Pediatric academic medical centers.

Patient(s): Four hundred and sixty-nine young women with TS (mean age = 14 years, standard 

deviation 8.5 years; 77% white) who received care between March 2013 and March 2018.

Intervention(s): None.

Main Outcome Measure(s): Standardized form to abstract demographics, medical (karyotype; 

menarchal status; developmental, neuropsychological, and psychological concerns), and treatment 

characteristics (duration of care, receipt of multidisciplinary care, documentation of fertility/

pregnancy counseling, FP specialist referrals) from medical records.

Result(s): We found that 67% of families had documented fertility counseling, although only 

27% of charts documented counseling with patients specifically. Only 10% of patients were 

referred to a FP specialist; 59% of patients with spontaneous menarche had no referral. Pregnancy 

risk counseling was documented in 38% of charts. In multivariate analyses, families were more 

Reprint requests: Taylor L. Morgan, B.A., Nationwide Children’s Hospital, 700 Children’s Drive, Columbus, Ohio 43205 
(taylor.morgan@nationwidechildrens.org). 

T.L.M. has nothing to disclose. H.M.K. has nothing to disclose. C.E.C. has nothing to disclose. J.K. has nothing to disclose. A.T. has 
nothing to disclose. S.D. has nothing to disclose. L.N. has nothing to disclose.

HHS Public Access
Author manuscript
Fertil Steril. Author manuscript; available in PMC 2020 October 01.

Published in final edited form as:
Fertil Steril. 2019 October ; 112(4): 740–748. doi:10.1016/j.fertnstert.2019.05.010.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



likely to receive counseling if the patients had multidisciplinary care (adjusted odds ratio [AOR] 

2.82). Greater duration of care (AOR 1.16); mosaic (AOR 47.94), complex (AOR 14.59), or partial 

deletions karyotypes (AOR 35.69); spontaneous menarche (AOR 4.65); and multidisciplinary care 

(AOR 4.02) had increased odds of FP specialist referrals. Patients with developmental concerns 

(AOR 0.08) had decreased odds of referrals.

Conclusion(s): Fertility and pregnancy counseling are not routinely documented among patients 

with TS, and even patients with a limited window of reproductive potential were infrequently 

referred to FP specialists. Patients seen in multidisciplinary clinics were more likely to receive 

recommended counseling.

Abstract
Examinar las derivaciones para el asesoramiento sobre fertilidad y preservación de la fertilidad 

(PF) para mujeres jóvenes con síndrome de Turner (ST) en centros pediátricos e identificar 

posibles asociaciones con las características demográficas y médicas de los pacientes.

Revisión retrospectiva de los registros médicos.

Centros médicos académicos pediátricos.

Cuatrocientas sesenta y nueve mujeres jóvenes con ST (edad media = 14 años, desviación estándar 

8.5 años; 77% blancas) que han sido atendidas entre marzo de 2013 y marzo de 2018.

Ninguno.

Formulario estandarizado para la recogida de datos demográficos, médicos (cariotipo; menarquía; 

datos sobre el desarrollo neuropsicológico y psicológico), y las características del tratamiento 

(duración de la atención, recepción de atención multidisciplinaria, documentación de 

asesoramiento de fertilidad/embarazo, referencias de especialistas en PF) desde los registros 

médicos.

Encontramos que el 67% de las familias habían documentado asesoramiento sobre fertilidad, 

aunque sólo el 27% de las cartas documentadas con las pacientes específicamente. Sólo el 10% de 

las pacientes fueron remitidas a un especialista en PF; 59% de las pacientes con menarquía 

espontánea no habían sido derivadas. El asesoramiento sobre los riesgos del embarazo se 

documentó en el 38% de las cartas. En los análisis multivariados, las familias eran más propensas 

a recibir asesoramiento si los pacientes tenían atención multidisciplinaria (relación de 

probabilidades ajustada [AOR] 2.82). Mayor duración de la atención (AOR 1.16); Mosaico (AOR 

47.94), complejo (AOR 14.59) o deleciones parciales en cariotipos (AOR 35.69); menarquía 

espontánea (AOR 4.65); y cuidados multidisciplinarios (AOR 4.02) habían aumentado las 

probabilidades de ser derivadas a los especialistas en PF. En las pacientes con problemas de 

desarrollo (AOR 0.08) se había visto una disminución en sus probabilidades de ser remitidas.

El asesoramiento en fertilidad y embarazo no se documenta de rutina en las pacientes con ST, y 

sobre todo aquellas con un potencial reproductivo limitado han sido remitidas con poca frecuencia 

a los especialistas en PF. Las pacientes atendidas en clínicas multidisciplinarias han sido más 

propensas a recibir el asesoramiento recomendado.
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With an estimated prevalence of 25–50 per 100,000 females (1), Turner syndrome (TS) is a 

condition characterized by chromosome abnormalities and a varying number of associated 

medical and psychosocial morbidities (2). Turner syndrome is caused by partial or complete 

loss of an X chromosome leading to haploinsufficiency of genes and contributing to 

advanced follicular atresia, primary amenorrhea, and infertility in the majority of women 

(the mechanism of which is not fully understood) (3, 4). Women with TS are also at a higher 

risk than the general population for mental health conditions (e.g., anxiety) and 

developmental, social, and neuropsychological concerns (e.g., learning disabilities) (5, 6).

Many of the morbidities associated with TS (e.g., short stature, ovarian insufficiency, 

developmental concerns, cardiac abnormalities) may negatively impact overall quality of life 

(7). Specifically, ovarian failure and infertility are rated by patients as the most distressing 

effect of TS (8, 9) and have been associated with depression (8). These findings are similar 

to those from studies of other adolescent and young adult populations at risk for infertility, 

including cancer survivors, which have demonstrated the negative effects of fertility 

concerns on quality of life and psychosocial functioning (10, 11).

Studies have shown that caregivers of youth with TS worry about when/how to approach 

discussions about infertility, resulting in delayed discussions about ovarian function, fertility 

preservation (FP), or coping with potential infertility (12). In addition to the psychosocial 

implications, the timeliness of fertility-related discussions with caregivers and providers may 

impact a youth’s reproductive options, as oocyte depletion in TS is progressive. The 

previous literature has noted that infertility affects 95% to 98% of women with TS, and the 

majority require hormone therapy to initiate puberty (2, 13, 14); however, up to 30% will 

experience spontaneous puberty, indicating there may be a window to consider FP (15). 

Established FP methods include oocyte and embryo cryopreservation, and ovarian tissue 

cryopreservation remains experimental (16). Individuals with a mosaic karyotype are more 

likely to experience spontaneous puberty, but premature ovarian insufficiency is highly 

likely (17). Therefore, especially for individuals who experience spontaneous puberty, 

timely fertility counseling and exploration of FP options is crucial.

Fertility counseling in TS should be comprehensive (2, 4, 17) and include discussions about 

the health implications of spontaneous or assisted pregnancy in individuals with TS, 

alternate options to pregnancy, and other considerations such as prenatal genetic testing. Due 

to reports of fatal aortic dissection during pregnancy, some professionals have advocated that 

pregnancy is not safe for anyone with TS, and that a gestational carrier could be considered 

instead (18). Pregnancies in TS are also associated with higher risks of miscarriage, 

intrauterine fetal death, and cesarean delivery (19). The international consensus guidelines 

are supportive of pregnancy in select candidates after ensuring appropriate evaluations and 

counseling are completed and the pregnancy is closely monitored by multidisciplinary teams 

with expertise in TS, including a cardiologist and maternal-fetal medicine specialists (1, 15).
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The guidelines for TS recommend fertility counseling starting at a young age, with 

discussions about the risks and potential FP options (1). Specifically, young mosaic TS 

women with persistent ovarian function should be counseled regarding their options for 

preservation. Further, management of pregnant women with TS should be undertaken by a 

multidisciplinary team that includes maternal-fetal medicine specialists and cardiologists 

(1). Yet more information is needed about how these guidelines are implemented by medical 

providers caring for patients with TS. It is unknown whether fertility-related counseling is 

routinely taking place, whether the patients themselves are involved in the counseling, and 

whether FP and pregnancy-related risks are addressed. Thus, the goal of this multisite study 

was to evaluate current practices in fertility/pregnancy counseling and FP specialist referrals 

among young women with TS in pediatric centers and explore their associations with patient 

demographic characteristics (e.g., insurance type, race), clinical characteristics (e.g., 

karyotype, spontaneous menarche, developmental concerns), and type of clinical setting.

MATERIALS AND METHODS

Procedures

After receiving institutional review board approval, we conducted a retrospective review of 

electronic medical records (EMRs) and paper medical charts of individuals with TS from 

June to December 2018 at two large pediatric academic medical centers: Site A (Midwest) 

and Site B (West). At Site A, patients with TS are seen by a number of different providers in 

various disciplines separately (e.g., endocrinology, genetics, cardiology). At Site B 

approximately one-third of patients with TS are seen in a multidisciplinary clinic, which was 

established in 2015. The EMRs were queried to identify pheno-typically female patients 

with a diagnosis of TS (including variants/mosaicism) seen in a TS-related specialty 

between March 29, 2013, and March 29, 2018. Patients were excluded if they were deceased 

or had no TS-related care (e.g., patient had only been seen in emergency/urgent care or a 

specialty unrelated to TS). Per the TS clinical guidelines (20), patients with genital 

ambiguity or male phenotype were excluded.

Data Collection

A standardized abstraction form, developed by three pediatric endocrinologists and two 

psychologists, was used by six research staff members to collect the following information 

from the patients’ EMR: demographics; karyotype (non-mosaic 45,X, mosaic with a 46,XX 

or 47,XXX cell line, complex karyotypes including ring and isochromosomes, partial 

deletions of the X chromosome, or 45,X/46,XY); cardiac abnormalities; spontaneous 

menarche (documented menses in the absence of estrogen/progesterone treatment); 

developmental concerns (e.g., global developmental delay, autism); neuropsychological 

concerns/diagnoses (e.g., attention-deficit/hyperactivity disorder, learning disabilities); and 

psychological concerns/diagnoses (e.g., anxiety, depression). Charts were reviewed for 

discussion of fertility implications of TS by any provider, including but not limited to the 

increased risk of infertility, reduced number of oocytes or follicles, measurement of 

antimüllerian hormone to assess follicle reserve, fertility preservation options, or other 

counseling directly related to fertility. Discussion of hormone deficiencies or puberty 

differences alone were not sufficient to qualify as fertility counseling. It was noted if any 
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fertility counseling occurred with the parent and/or the patient herself. Referral ordered or 

documentation of an offer for a referral to a specialist to discuss FP options was recorded. 

Finally, documented counseling of pregnancy health risks in TS were recorded as potential 

risks to the mother including but not limited to aortic dissection or potential risks to the 

fetus, such as intrauterine growth restriction. If there was no documentation of counseling or 

referrals in the EMR or paper chart, this was determined to not have occurred. At least 50% 

of charts were randomly selected and verified by a second investigator. If there was 

ambiguity in the medical record or aspects that required clinical interpretation, the chart was 

reviewed by a physician on the study.

Analyses

Primary outcomes were documentation of fertility counseling with the [1] family and [2] 

patient, [3] referral to a specialist to discuss FP, and [4] counseling of TS-specific pregnancy 

risks. Explanatory variables were chosen a priori due to potential associations with 

differences in counseling practices and included patient age, race, and ethnicity; insurance 

type (as a marker of socioeconomic status); karyotype; spontaneous menarche; cardiac 

abnormality; and developmental, neuropsychological, or psychological diagnoses. 

Descriptive statistics were used to summarize demographics; medical, physical, and 

psychological characteristics; duration of care; care receipt in a TS multidisciplinary clinic; 

counseling regarding fertility with family and patient; whether the patient was referred to a 

specialist to discuss FP; and counseling of pregnancy-related risks.

Site differences were evaluated using chi-square or Fisher’s exact tests for categorical 

variables and Mann-Whitney U tests for continuous variables (age) due to data not being 

normally distributed. Univariate logistic regression explored associations between patient 

demographic and clinical characteristics and primary outcomes. Covariates found to be 

statistically significantly associated with primary outcomes in univariate analyses (P<.10) 

were entered into multivariate logistic regression models for each outcome after determining 

that covariates were not collinear. Missing data were managed using pairwise deletion. 

Analyses were performed using SPSS version 24.0 (Armonk, NY).

RESULTS

Demographic and Medical Characteristics

Of the 469 patients who met the inclusion criteria, 176 were from site A and 293 from site 

B. Demographic/clinical characteristics for the total sample and each site are presented in 

Table 1. The mean age at last visit was 13.5 years (standard deviation [SD] = 8.2). The 

majority of patients were white (77%; n = 359), and approximately half had private/

commercial insurance (55%; n = 256). Forty-four percent of patients had a 45,X karyotype 

(n = 190). Among patients aged 9 years and older at time of last visit, 17% (n = 58) had 

documented spontaneous menarche. Of the total sample, 44% had documented 

developmental concerns (n = 205), 53% had documented neuropsychological concerns/

diagnoses (n = 246), and 26% had documented psychological concerns/diagnoses (n = 120). 

Twenty-four percent of patients (n = 110) had been seen in a multidisciplinary TS clinic.
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Fertility Counseling with Families

Sixty-seven percent of families had documented fertility counseling (n = 313) (Fig. 1). In 

univariate analysis, only age at last visit and receipt of multidisciplinary care were 

statistically significantly associated with counseling with families (Table 2). In the 

multivariate model, receipt of multidisciplinary care remained associated with increased 

odds (adjusted odds ratio [AOR] 2.82; P=.005) of fertility counseling (Table 3).

Fertility Counseling with Patients

In 27% of cases, fertility counseling was documented specifically with the patient (n = 128) 

(see Fig. 1). In univariate analyses, counseling with patients was associated with their age at 

last visit, karyotype, presence of psychological or developmental concerns, insurance type, 

and history of multidisciplinary care (see Table 2). In the multivariate model, greater patient 

age at last visit (AOR 1.25; P<.001), mosaic (AOR 3.97; P=.009) and complex (AOR 2.69; 

P=.01) karyotypes, and receipt of multidisciplinary care (AOR 7.35; P<.001) remained 

associated with increased odds of fertility counseling. Having developmental concerns (AOR 

0.46; P=.02) remained associated with reduced odds of fertility counseling (see Table 3).

Referral for FP

Notably, only 10% of patients (n = 45) were referred to a specialist to discuss FP (see Fig. 

1), and only three of these patients pursued FP with oocyte retrieval. Patients 9 years and 

older who had spontaneous menarche (odds ratio [OR] 9.27; P<.001) were more likely to be 

referred to a specialist to discuss FP than their peers without spontaneous menarche (see 

Table 2). However, 59% (n = 34) of patients who had spontaneous menarche had no 

documented referral to a FP specialist. Age at last visit, duration of care, karyotype, and 

neuropsychological concerns were statistically significantly associated with FP in univariate 

analysis (see Table 2). In the multivariate model, patients with developmental concerns 

(AOR 0.08; P<.001) had reduced odds of referral. Patients with longer duration of care 

(AOR 1.16; P=.006); mosaic (AOR 47.94; P<.001), complex (AOR 14.59; P=.005), and 

partial deletion karyotypes (AOR 35.69; P=.001); spontaneous menarche (AOR 4.65; 

P=.008); and history of multidisciplinary care (AOR 4.02; P=.01) had greater odds of 

receiving a referral to an FP specialist (see Table 3).

Pregnancy Counseling

Thirty-six percent of families/patients had discussions regarding potential risks of pregnancy 

to the mother (n = 167), and 24% had discussions about potential risks to the fetus (n = 111) 

(see Fig. 1). Sixty-two percent of families/patients were not counseled on any potential 

pregnancy-related risks. As shown in Table 2, spontaneous menarche, psychological 

diagnoses, and multidisciplinary care were associated with pregnancy counseling in 

univariate analysis. Patients 9 years and older who had undergone spontaneous menarche 

(OR 2.03; P=.02), had psychological diagnoses (OR 1.57; P=.04), and received 

multidisciplinary care (OR 6.02; P<.001) were more likely to be counseled about potential 

risks of pregnancy than their peers. In the multivariate model, spontaneous menarche (AOR 

2.30; P=.008) and multidisciplinary care (AOR 6.91; P<.001) were both associated with 

increased odds of pregnancy counseling (see Table 3).
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DISCUSSION

International TS clinical practice guidelines (1) recommend fertility counseling regarding 

infertility risk, potential FP options, and pregnancy risks in individuals with TS starting at a 

young age, yet our study demonstrates that documentation of counseling is not routinely 

occurring. While two-thirds of families had some fertility counseling, patients themselves 

(even those who experienced spontaneous menarche) were infrequently counseled regarding 

fertility and were rarely referred to FP specialists. Additionally, more than half of EMRs 

reviewed in this study had no documentation of counseling on pregnancy health risks.

Previous literature has found that potential infertility is of major concern for patients with 

TS and their families (21) and that sharing information about the high likelihood of 

infertility in patients with TS is particularly challenging for parents (12). Parents often feel 

they have inadequate knowledge to discuss fertility with their daughters which is 

compounded by the social stigma of infertility, desire for their daughter to have biological 

children, and their own loss of having a biological grandchild (12). These challenges make it 

even more important for medical providers to partner with parents and facilitate fertility-

related discussions as part of routine care.

Recent research in other pediatric, adolescent, and young adult populations has shown that 

uncertainty about infertility causes distress and may have a negative impact on quality of life 

(10, 11, 22–24). Further, it is also possible patients (if not receiving counseling about 

fertility potential and/or contraceptive options) may incorrectly assume they are infertile, an 

assumption supported by recent reports of unplanned pregnancies among women with TS 

(25). These unplanned pregnancies may be occurring before any discussions about family 

planning, contraception, and TS-specific health concerns during pregnancy and alternate 

reproductive options, such as egg donation and surrogacy. Therefore, it is crucial to have 

timely discussions about fertility and reproductive health risks (particularly with patients 

who have a higher likelihood of spontaneous pregnancy and those considering FP) to ensure 

that patients know they would need to follow-up with specialists before/during pregnancy to 

prevent fatal aortic dissection, miscarriage, and intrauterine fetal death (13, 25).

Fertility counseling is innately challenging, particularly in pediatric populations. These 

discussions are complex and sensitive, including questions addressing sexual maturity and 

invasive procedures. Previous research has shown that medical providers desire more 

guidance and training in this area (26, 27). Specifically, many pediatric endocrinologists 

believe they are not the best suited or well-trained to facilitate fertility-related discussions 

(27). Prior research has found provider recommendation to be associated with self-efficacy 

and successful use of FP, highlighting the importance of more training in this area (28). A 

recent American Academy of Pediatrics (AAP) clinical report provides guidance regarding 

fertility and sexual function counseling among a broad range of at-risk pediatric populations 

at various ages and/or developmental stages (29). In our study, families of younger patients 

were more likely to have received fertility counseling, suggesting these types of guidelines 

may be increasing the frequency of these discussions.
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Very few patients in our study (even who experienced spontaneous menarche with a 

potentially limited window to consider FP) were referred to a fertility specialist to discuss 

FP options. Recent research in adolescents with cancer demonstrated referral to a fertility 

specialist was a strong predictor of FP use (30); however, pediatric oncologists frequently 

report barriers to accessing specialists and/or a lack of understanding of how to coordinate 

such care (31).

Discussions of FP are particularly complicated in TS as a reduced follicle pool further limits 

FP options (21). Ovarian tissue cryopreservation remains experimental and is not an 

available option at many institutions for women with TS, including the two medical centers 

in this study (32). Thus, the only established FP option for individuals with TS is oocyte (or 

embryo) cryopreservation, requiring the patient to be postmenarchal (21). Guidelines for TS 

recommend patients with a mosaic karyotype with ovarian function be counseled on oocyte 

cryopreservation following controlled ovarian stimulation (1). As expected, the patients in 

our study who had spontaneous menarche, a mosaic karyotype, and absence of 

developmental concerns were more likely to be referred to a FP specialist.

Additionally, families in our study with private insurance were more likely to be referred to a 

fertility specialist than those on Medicaid, which is consistent with prior literature in which 

cost is known to be a barrier to FP (33). Specifically, providers treating patients of lower 

socioeconomic status may not offer FP, which tends to be expensive and require out-of-

pocket costs for families (33). Even among patients with private insurance, the costs may be 

a barrier to referral for FP services as these visits are often not a covered benefit, and 

consultation/procedural costs are estimated to range from $1,000 to more than $18,000 per 

cycle, though this may vary throughout the country (34). Further examination of these 

practice patterns should be conducted as more states establish mandated insurance coverage 

for FP among at-risk populations (35).

Notably, patients seen in a TS multidisciplinary clinic in our study were more likely to 

receive fertility and pregnancy counseling and referrals to FP specialists, suggesting that a 

multidisciplinary infrastructure may mitigate some of the barriers we have described. 

Although little evidence exists in TS specifically, multidisciplinary care models have been 

shown to improve health-care outcomes in multiple other chronic pediatric conditions, and 

the TS clinical practice guidelines endorse multidisciplinary care (20, 36). The TS 

multidisciplinary site in this study includes consistent clinicians in genetics, endocrinology, 

cardiology, gynecology, psychology, and developmental pediatrics who have an interest and 

expertise in TS, including the fertility implications. In addition to providing counseling in 

clinic, the team has created a patient handout with information on family planning 

considerations in TS and has an established relationship with both academic and private 

practice FP specialists for referrals.

Beyond all of the clinical considerations we have outlined, important ethical challenges may 

arise in the context of fertility and reproductive health discussions in TS. Ethical dilemmas 

are common in fertility and reproductive counseling in general, and they are particularly 

salient for pediatric patients who may not be able to make autonomous decisions for their 

futures due to young age and/or developmental delays. According to the AAP guidelines, 
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assent of the patient should include ensuring developmental appropriateness to make such 

decisions as well as awareness of condition (37). Fertility-related decisions are often within 

the jurisdiction of parents, as they have the right to protect an open future for their children 

(38). However, patients with significant developmental delays, as sometimes seen in TS, 

require greater ethical consideration as it may be unclear whether the decision is in fact in 

the best interest of the child (39).

There are several limitations to these findings. As with any retrospective review of medical 

records, fertility-related discussions may have occurred but not have been documented; 

however, a lack of documentation often means that the discussion did not take place (40). On 

the other hand, due to templates in the EMR, there may be documentation of a discussion 

when in fact no discussion took place. Clinically, it is important to document detailed 

discussions because patients with TS are likely seen by multiple medical providers (e.g., 

endocrinologists, geneticists, cardiologists) and ultimately will undergo transition to adult 

care. Without clear and specific documentation, providers may make inaccurate assumptions 

about what has already been discussed with a patient. Additionally, while this study included 

two sites from two different regions, the majority of patients were white and had private 

insurance, potentially limiting generalizability.

CONCLUSION

Fertility-related discussions among females with TS are not occurring routinely and are not 

meeting guidelines of care. Although this study was not designed to identify barriers to these 

discussions, the multivariate models would suggest there are identifiable barriers to 

counseling and referrals. In this context, we would recommend the following: [1] more 

training opportunities for general pediatricians and pediatric subspecialists in the area of 

fertility; [2] a standardized approach within teams of initiating and documenting these 

discussions at diagnosis and routinely thereafter, with inclusion of the patient in a 

developmentally appropriate manner in accordance with recent AAP guidelines (29); [3] 

development of written materials for patients and families with information about fertility 

and reproductive health including contraception; and [4] inclusion of psychosocial providers 

for more comprehensive counseling and support. Specific talking points during these 

discussions should include risk of infertility, potential preservation options, risks of 

pregnancy to the mother and fetus, and alternate options for family planning. Counseling is 

especially necessary for patients who experience spontaneous menarche (more likely among 

those with a mosaic karyotype), as established FP options currently exist and could be 

pursued by these individuals before decline of ovarian reserve.

Multidisciplinary clinics should be implemented when possible with discussions about 

which providers should lead fertility and reproductive health counseling. Further research is 

needed to determine when and how providers should initiate fertility counseling with 

patients with TS for the best reproductive outcomes (when applicable) and patient 

psychosocial well-being and to assess the utility of ovarian tissue cryopreservation. 

Additionally, future research is needed to examine barriers to fertility counseling, referrals to 

specialists, and discussions of pregnancy-related risks as well as patient perception and 
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satisfaction with these discussions. Finally, interventions are needed to ensure timely and 

routine fertility counseling and discussions of reproductive health risks for this population.
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FIGURE 1. 
Fertility counseling, referral to a fertility preservation specialist, and pregnancy counseling.
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TABLE 3

Multivariate models predicting outcomes of interest.

Covariate AOR (95% CI) P value

Fertility counseling with

family

 Age at last visit 0.97 (0.93, 1.00) .082

 Spontaneous menarche 1.78 (1.04, 4.10) .105

 Multidisciplinary clinic 2.82 (1.37, 5.82) .005
a

Fertility counseling with patient

 Age at last visit 1.25 (1.15, 1.36) <.001
a

 Duration of care 0.97 (0.90, 1.04) .381

 Medicaid insurance 0.74 (0.40, 1.37) .338

 Karyotype 45,XO (ref) —

  Mosaic
b 3.97 (1.42, 11.10) .009

a

  Complex 2.69 (1.27, 5.69) .010
a

  Partial deletions 2.46 (0.72, 8.40) .150

  45,X/46,XY 0.78 (0.16, 3.85) .762

 Spontaneous menarche 1.29 (0.51, 3.22) .592

 Developmental concerns/diagnoses 0.46 (0.24, 0.89) .023
a

 Neuropsychological concerns/diagnoses 0.85 (0.43, 1.67) .641

 Psychological concerns/diagnoses 1.12 (0.55, 2.24) .760

 Multidisciplinary clinic 7.35 (3.39, 15.94) <.001
a

FP specialist referral

 Age at last visit 0.97 (0.89, 1.05) .419

 Duration of care 1.16 (1.04, 1.30) .006
a

 Medicaid insurance 0.44 (0.16, 1.21) .112

 Karyotype 45,XO (ref) —

  Mosaic
b 47.94 (6.63, 346.55) <.001

a

  Complex 14.59 (2.28, 93.28) .005
a

  Partial deletions 35.69 (4.21, 302.87) .001
a

  45,X/46,XY 0.00 .999

 Spontaneous menarche 4.65 (1.48, 14.58) .008
a

 Developmental concerns/diagnoses 0.08 (0.02, 0.31) <.001
a

 Neuropsychological concerns/diagnoses 1.94 (0.70, 5.38) .205

 Multidisciplinary clinic 4.02 (1.40, 11.54) .010
a

Pregnancy counseling

 Spontaneous menarche 2.30 (1.24, 4.25) .008
a

 Psychological concerns/diagnoses 1.36 (0.80, 2.30) .254
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Covariate AOR (95% CI) P value

 Multidisciplinary clinic 6.91 (3.67, 13.01) <.001
a

Note: Covariates were only included in multivariate analyses if univariate analyses were statistically significant at P< .10 (see Table 2). AOR = 
adjusted odds ratio; CI = confidence interval; ref = reference.

a
Values that are P< .05.

b
45,X/46,XX or 45,X/47,XXX.
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