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Abstract

Objective: To examine the association between prior cancer treatments, medical comorbidities, 

and voluntary childlessness in reproductive-aged women who are survivors of cancers diagnosed 

as adolescents and young adults (AYA survivors).

Design: Cross-sectional.

Setting: Participants were recruited from California and Texas cancer registries, fertility 

preservation programs, and cancer advocacy groups.
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Patients: Women (n=413) aged 18–40, diagnosed with cancer between ages 15–35, completed 

primary cancer treatments, had at least one ovary, and were nulliparous.

Exposure: Cancer treatment gonadotoxicity and medical comorbidities.

Main outcome measure: Voluntary childlessness.

Results: Mean age of survivors was 31.8 years (SD 4.9) with a mean of 6.5 years (SD 4.4) since 

cancer diagnosis. Breast (26%), thyroid (19%), and Hodgkin lymphoma (18%) were the most 

common cancers. Twenty-two percent of the cohort was voluntarily childless. Medical 

comorbidities, cancer diagnosis, prior surgery, prior chemotherapy, and prior gonadotoxic 

treatments were not significantly associated with voluntary childlessness. In adjusted analysis, 

survivors of older reproductive age (aOR 2.97 (1.71–5.18), p<0.01) and non-heterosexual 

participants (aOR 4.71 (2.15–10.32), p<0.01) were more likely to report voluntary childlessness.

Conclusions: A moderate proportion of AYA cancer survivors is voluntarily childless, but 

reproductive intentions were not related to cancer type or cancer treatments. AYA survivors of 

older age and non-heterosexual identification were more likely to be voluntarily childless. These 

data support assessing reproductive intentions and tailoring reproductive care, i.e. fertility and 

contraception counseling, appropriate for a survivor’s intentions.

Capsule:

One-fifth of female adolescent and young adult cancer survivors is voluntarily childless. Voluntary 

childlessness was not related to cancer characteristics, supporting assessing reproductive intentions 

across survivors and individualizing reproductive care.

Keywords

Voluntary childlessness; young adult; cancer; survivor

Introduction

In the United States, there are nearly 400,000 reproductive-aged, female cancer survivors 

(1). Fertility has been identified as an important aspect of survivorship and quality of life, 

but studies have demonstrated that female cancer survivors are 50–75% as likely to have 

biological children compared with the general female population (2–7). While lower birth 

rates may be due to infertility following cancer treatments (8–10), the unique reproductive 

concerns of cancer survivors, such as concerns about personal health during pregnancy or 

negative impact of parental cancer on offspring health, add complexity to reproductive 

choice and potentially contribute to decisions not to have children (3, 11–14).

Voluntary childlessness, defined by the National Survey of Family Growth (NSFG) as “those 

who expect to have no children in their lifetimes and are either physically able to have a 

birth or surgically sterile for contraceptive reasons”, is self-reported by approximately 6% of 

females in the U.S. general population (15). Among childless women in the NSFG survey, 

voluntarily childless women were more likely to be older, currently married, and white 

compared to women who expect to have one or more children in the future (15). Another 
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study derived from the NSFG also found that lesbian women were less likely to express 

desire for parenthood compared to matched heterosexual females (16).

In other chronic disease states, voluntary childlessness rates are higher when compared to 

the general population. Studies of patients with multiple sclerosis (MS) and inflammatory 

bowel disease (IBD) have found higher rates of voluntary childlessness compared to the 

general population (17–20). Similar to cancer survivors, participants in these studies voiced 

reproductive concerns including worries about their illness interfering with parenting, 

disease inheritance, and physical disability (17–18). A longitudinal study in the United 

Kingdom demonstrated that a higher proportion of childless women (17.1%) had a long-

term illness compared with mothers who did not have a limiting long-term illness (11.7%), 

although voluntary and involuntary childlessness were not able to be distinguished in this 

study (21).

While many studies on cancer survivors focus on desired childbearing, voluntary 

childlessness has not been previously studied in this population. Thus, the goal of the study 

was to identify characteristics of reproductive-aged female survivors diagnosed as 

adolescents or young adults (AYA survivors) that are associated with voluntary 

childlessness. First, we hypothesized that the cancer treatment burden is associated with 

voluntary childlessness among female AYA survivors. In addition, because survivors have 

expressed concerns about their personal health during pregnancy and as parents, we 

hypothesized that medical comorbidities are also associated with voluntary childlessness.

Materials and methods

Study population

A cross-sectional analysis was conducted using enrollment questionnaire data from the 

Reproductive Window Study, which recruited female AYA survivors to a prospective cohort 

study on ovarian function after cancer treatment. Participants were recruited from the 

California and Texas Cancer Registries (32.2%), University of California, San Diego Health 

System (30.0%), cancer advocacy organizations (12.7%), physician referrals (7.4 %), and 

other sources (17.7%). Eligibility criteria for the parent study included: cancer diagnosis 

between ages 15–35, 18–40 years of age at study enrollment, completion of primary cancer 

treatment, and presence of at least one ovary. The following cancer types were included: 

breast, blood, leukemia, lymphoma, gynecologic (cervix, uterus, ovary), intestines, 

gallbladder, pancreas, bone, soft tissue tumor of bone/fat, skin, and thyroid. The current 

analysis was restricted to Window Study participants recruited between 2015 and 2018 who 

were nulliparous and had primary medical records for cancer treatment abstracted, in order 

to study voluntary childlessness and its relationship to cancer treatment exposures.

All participants provided informed consent, were asked to provide HIPAA consent to obtain 

their primary cancer treatment records, and completed questionnaires through a web-based 

study portal. The State of California Committee for the Protection of Human Subjects and 

the Institutional Review Boards at the University of California, San Diego and the Texas 

Department of State Health Services approved this study.
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Data collection

Data were derived from both self-report and primary cancer treatment records from the 

questionnaire we administered at the enrollment time point. Participants completed an 

enrollment questionnaire to report demographic, medical history, cancer and treatment 

characteristics, reproductive history, and desire for future children. Sexual orientation was 

assessed using the same question as used in the NSFG: “Do you think of yourself as...” with 

the following response options: “heterosexual or straight”, “homosexual or lesbian”, 

“bisexual” or “prefer not to answer” (22). Participants were also asked to self-report current 

medical issues including asthma/lung disease, hypertension, diabetes, thyroid disease, 

psychiatric disorders, rheumatologic diseases, inflammatory bowel disease (Crohn’s disease 

and ulcerative colitis), osteopenia/osteoporosis, seizures, coronary heart disease/heart 

failure, or stroke.

Self-reported cancer and cancer treatment characteristics included the following: cancer 

diagnosis, years since diagnosis, and history of prior surgery, chemotherapy and/or radiation 

as part of cancer treatment. Primary cancer treatment records were obtained, from which 

cancer diagnosis, chemotherapy regimens and cumulative doses, radiation regimens, location 

and doses, and surgical procedures were abstracted. We then assigned exposure status for 

known gonadotoxic treatments: any abdomino-pelvic radiation, total body irradiation, 

alkylating chemotherapy, or autologous or allogeneic stem cell transplant (9–10, 23).

The desire for future children was assessed using questions derived from the National 

Survey of Family Growth (NSFG), 2006–2010 cycle (15). The question read, “We would 

like to know your feelings about having (a/another) baby, whether or not you are able to, or 

plan to have one. If it were possible, would you want to have a baby at some time in the 

future?” Participants were able to respond “yes”, “no”, or “not sure”. Participants who 

responded “not sure”, were then prompted to answer the following question, “Do you think 

you probably would want or probably would not want to have a (another) baby at some time 

in the future?” Voluntary childless participants were defined as those who did not or 

probably did not want to have a child in the future, which was modeled after the NSFG 

questionnaire (15).

Statistical analysis

The primary outcome was voluntary childlessness. The exposures of interest were cancer 

treatment toxicity and medical comorbidities. Exposure to gonadotoxic treatments, such as 

alkylating chemotherapy and abdomino-pelvic radiation, was used as a surrogate for overall 

cancer treatment toxicity. Alkylating agents are commonly used as part of the treatment 

regimen for solid and hematologic malignancies and pelvic radiation therapy is often 

reserved in situations when it cannot be avoided to achieve cure. These treatment modalities 

have been associated with higher rates infertility in female childhood cancer survivors (8). 

Participants who were not exposed to gonadotoxic treatments were those who underwent 

surveillance only, non-gynecologic surgeries, unilateral oophorectomy, radioactive iodine 

treatment, non-alkylating chemotherapy or radiation to sites other than the abdomen or 

pelvis. Given the low prevalence of medical comorbidities in our cohort, comorbidities were 

grouped into none, 1, or ≥2 comorbidities.
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Categorical variables were summarized by frequencies and proportions. The distributions of 

continuous variables were assessed for normality and reported as mean (SD) or median 

(range). Bivariable analyses were conducted using Chi-square tests of proportions or 

Fisher’s Exact tests. Multivariable logistic regression modeling was used to examine the 

association between the primary exposures of interest (0, 1 or ≥2 medical comorbidities and 

high vs. not high treatment gonadotoxicity) and the outcome, while adjusting for 

confounding. Variables associated with the outcome with a p-value < 0.1 in bivariable 

analysis were considered as possible confounders and were included in the multivariable 

model. As self-reported chemotherapy was co-linear with treatment gonadotoxicity, we 

included the more accurate medical record derived gonadotoxicity variable in the primary 

adjusted model and generated separate adjusted models with the patient reported 

chemotherapy or surgery variables (24). All analyses were conducted using SPSS statistical 

software v25 (25).

Results

Of 887 parent study participants, 350 were multiparous and 124 did not have primary 

medical records available, resulting in 413 nulliparous AYA survivors in this analysis. The 

mean age (standard deviation [SD]) of survivors at enrollment was 31.8 (4.9) years with a 

mean of 6.5 (4.4) years since cancer diagnosis. Most participants were white (73%) and 

partnered (54.2%). The most common cancer types were breast (26%), thyroid (19%), and 

Hodgkin lymphoma (18%). The most common medical comorbidities were mental health 

disorders (25.7%), thyroid disorders (17.2%) and pulmonary conditions (10.4%). Nine 

percent of participants self-identified as non-heterosexual. Overall, 22% of participants were 

voluntarily childless.

In bivariable analyses, several cancer characteristics differed between AYA survivors who 

desired children compared to those who were voluntarily childless (Table 1). Exposure to 

gonadotoxic cancer treatments and chemotherapy were associated with a lower likelihood of 

voluntary childlessness, while prior surgery was associated with a higher likelihood. Cancer 

diagnosis, radiation therapy, and medical comorbidities were not associated with voluntary 

childlessness. Among demographic and reproductive characteristics (Table 2), AYA 

survivors who were older at the time of enrollment, nulligravid, or identified as non-

heterosexual were more likely to be voluntarily childless compared to those who were 

younger, had prior pregnancy, or identified as heterosexual. Race, Hispanic ethnicity, 

partnered status, and infertility history were not associated with voluntary childlessness.

A multivariable logistic regression model adjusting for age, sexual identification, and 

gravidity found that prior gonadotoxic cancer treatment was not significantly associated with 

voluntarily childlessness (aOR 0.60, 95% CI 0.35–1.02) (Table 3). Older reproductive age of 

36–40, compared to age 25–35, had three-fold higher odds of voluntary childlessness (aOR 

2.97, 95% CI 1.71–5.18), while non-heterosexual identification had a 4.7 fold higher odds 

(95% CI 2.15–10.32). In a separate logistic regression model adjusting for age, non-

heterosexual identification and gravidity, neither self-reported surgery nor self-reported 

chemotherapy was significantly associated with voluntary childlessness (Table 4).
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Discussion

In our study cohort, more than one-fifth of female AYA cancer survivors self-reported 

voluntary childlessness. Contrary to our hypothesis, cancer treatments, treatment toxicity, 

and medical comorbidities were not associated with voluntary childlessness, after adjusting 

for confounding factors. AYA survivors of older age or non-heterosexual identification were 

more likely to report that they did not wish to have biological children in the future, 

compared with younger survivors or survivors who self-identify as heterosexual.

These data indicate that parenthood is not a goal for every AYA survivor. While clinical 

guideline-supported fertility risk discussions throughout the cancer continuum have 

increased implementation (26), our findings also support the need for appropriate 

contraception care for individuals who do not wish to have biological children. We and 

others have shown that AYA survivors contracept less frequently and less effectively than the 

general population (27–29). Moreover, provider awareness of voluntary childlessness among 

AYA survivors may impact how and with what frequency fertility needs are assessed in 

survivorship to minimize patient burden from repeated discussions if they are sure in their 

decision to be voluntarily childless.

A systemic review by Schmidt et al. provides an overview of patient-reported concerns 

regarding post-cancer parenthood, which contribute to decisions to live a childfree life (3). 

Among the most common concerns were those that involved the child’s health, specifically 

that the child may be at higher risk for cancer themselves or may have poorer health if born 

after cancer (30–31). The validity of these medical concerns varies by prior cancer treatment 

exposures, but most data are reassuring that children born of cancer survivors are not at 

higher risk of birth defects, chromosomal abnormalities, or childhood cancer (32–35). 

However, misperceptions of these risks have been shown, motivating future studies on 

whether accurate counseling on reproductive risks would modify reproductive intentions (3, 

31).

Overall, the observations from this study are consistent with that of the general population. 

Large population-based studies from both the United States and Europe have demonstrated 

that older women are more likely to be voluntarily childless (15, 36). There has also been 

robust research on the higher rates of voluntary childlessness in the non-heterosexual 

population (37–38). According to a report published by Gates et al. (2007), 41% of lesbian 

women and 52% of gay men desire children, similar to the proportion observed in our cohort 

(48.6%) (39). Research specifically on non-heterosexual individuals suggest several reasons 

for voluntarily childlessness, including accepting a more open definition of “family” and 

being flexible to alternative methods of family building (i.e. adoption) (16). Healthcare 

provider screening and awareness of sexual orientation of AYA survivors may help to guide 

family building counseling.

Our study specifically addressed voluntary childlessness in a young population of AYA 

survivors, contributing novel data to this area. We did not observe cancer type, medical 

comorbidities, or treatment gonadotoxicity to be related to AYA survivors’ reproductive 

intentions after adjusting for confounding factors. These findings are consistent with the two 
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previously published studies on cancer treatment exposures and reproductive intentions, one 

on adult survivors and another on childhood survivors (40–41). Among 175 French female 

survivors of adult cancers who were not sterilized, menopausal or infertile, the majority of 

whom were older than age 40, 73.7% reported no plans to have more children at 2 years 

after diagnosis; reproductive intentions was not associated with cancer site, stage, or 

treatments (39). Recently, the Dutch Childhood Oncology Group studying long-term effects 

after childhood cancer surveyed 1106 female survivors, median age 28.7 [IQR 12.5] for 

desire to have children and found that 86% reported prior, current, or future desire to have 

children. Cancer diagnosis, age at diagnosis, and cancer treatments (gonadotoxic radiation, 

alkylating chemotherapy, both or neither) were not associated with desire for future children 

(41). Among these studies, the proportions of survivors who do not plan to have future 

children are highly variable, because of heterogeneity in the age of the populations, 

assessment of future versus ever having reproductive intentions, and inclusion of parous 

women. Of note, it is possible that our exposures of interest were no longer significantly 

associated with voluntary childlessness in the adjusted analyses due to limited power. 

Similarly, self-reported chemotherapy was associated with lower likelihood of reporting 

voluntary childlessness in unadjusted analysis but not in adjusted analysis; moreover, this 

variable is less specific to gonadotoxicity than medical record derived treatment toxicity due 

to limitations in participant recall (24).

Interestingly, these findings stand in contrast to other chronic diseases where disease burden 

is related to voluntary childlessness (17–20). Qualitative and quantitative studies of cancer 

survivors report motivations for having children after cancer including achieving age-related 

milestones, hope and desire to focus on something positive, and importance for the partner 

(3). We speculate that in a cohort of post-treatment survivors who have overall low current 

co-morbidities, these motivations outweigh their historical cancer treatments.

This study has several strengths. Firstly, we present data on the AYA survivor population, for 

which less is known about reproductive intentions and for which there are biological and 

psychosocial contexts that distinguish them from younger and older groups. We used 

accurate treatment data from primary medical records and did not rely solely on participant 

reporting of cancer diagnosis and treatments, in an effort to minimize misclassification of 

exposures (24). Lastly, this study included a sizeable cohort largely recruited from state 

cancer registries to increase representativeness of the AYA population.

The study may be subject to selection bias, such that participants who are interested in 

having future children were more likely to enroll in a study on reproductive health and 

fertility after cancer. This may have led to an underestimation of the proportion of 

voluntarily childless AYA survivors in our population. Additionally, most participants were 

Caucasian and highly educated, limiting generalizability. According to the 2012 National 

Survey of Family Growth, 32% of all reproductive-aged women completed college (15). In 

contrast, voluntarily childless women, 6% of the population, were more likely to complete 

college (42%). Although our AYA population had a higher proportion of women who 

completed college (79%), it is unlikely that the 22% voluntarily childlessness found in our 

study is largely attributable to confounding by education. Another limitation was the cross-

sectional nature of this analysis which precludes the ability to examine how reproductive 
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intentions change over time and would benefit from longitudinal studies. Lastly, our 

categorization of sexual identification was modeled after the NSFG approach; this approach 

did not specifically assess gender identity, limiting our ability to study the association 

between gender identity and reproductive intentions.

To conclude, our study showed that a moderate proportion of AYA cancer survivors is 

voluntarily childless with no significant effect of cancer type or treatment. Relevant 

reproductive care, including family planning, is needed to support the family building 

decisions of this population.
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Table 1:

Cancer characteristics and voluntary childlessness in female AYA survivors (n=413)

Total, n (%) (n=413) Voluntarily childless, n (%) 
(n=90)

Desires future children, n (%) 
(n=323) p-value

Cancer Type 0.31

 Thyroid, skin 94 (22.7) 25 (26.6) 69 (73.4)

 Breast 108 (26.2) 24 (22.2) 84 (77.8)

 Gynecologic, gastrointestinal 41 (9.9) 11 (26.8) 30 (73.2)

 Blood, bone, soft tissue 170 (41.2) 30 (17.6) 140 (82.4)

Surgery 0.05

 Yes 272 (65.9) 67 (24.6) 205 (75.4)

 No 141 (34.1) 23 (16.3) 118 (83.7)

Chemotherapy 0.01

 Yes 285 (69.0) 52 (18.2) 233 (81.8)

 No 128 (31.0) 38 (29.7) 90 (70.3)

Radiation 0.17

 Yes 130 (31.5) 23 (17.7) 107 (82.3)

 No 283 (68.5) 67 (23.7) 216 (76.3)

Gonadotoxic treatments 0.02

 Yes 299 (72.4) 56 (18.7) 243 (81.3)

 No 114 (27.6) 34 (29.8) 80 (70.2)

Number of comorbidities 0.50

 None 109 (26.4) 20 (18.3) 89 (81.7)

 1 238 (57.6) 53 (22.3) 185 (77.7)

 ≥2 66 (16.0) 17 (25.8) 49 (74.2)
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Table 2:

Demographic and reproductive characteristics voluntary childlessness in female AYA survivors (n=413)

Total, n (%) (n=413) Voluntarily childless, n (%) (n=90) Desires future children, n (%) 
(n=323) p-value

Enrollment age <0.01

 18–24 38 (9.2) 1 (2.6) 37 (97.4)

 25–35 289 (70.0) 54 (18.4) 235 (81.6)

 36–40 86 (20.8) 35 (40.7) 51 (59.3)

Race 0.97

 White 302 (73.1) 66 (21.9) 236 (78.1)

 Asian 33 (8.0) 7 (21.2) 26 (78.8)

 African American 13 (3.1) 2 (15.4) 11 (84.6)

 Other 65 (15.7) 15 (23.1) 50 (76.9)

Hispanic 0.46

 Yes 80 (19.4) 15 (18.8) 65 (81.3)

 No 333 (80.6) 75 (22.5) 258 (77.5)

Education 0.83

 Less than college 86 (20.8) 18 (20.9) 68 (79.1)

 More than college 327 (79.2) 72 (22.0) 255 (78.0)

Income 0.40

 <$51,000 114 (27.6) 28 (24.6) 86 (75.4)

 >$51,000 299 (72.4) 62 (20.7) 237 (79.3)

Partnered status 0.25

 Not partnered 189 (45.8) 46 (24.3) 143 (75.7)

 Partnered 224 (54.2) 44 (19.6) 180 (80.4)

Sexual orientation <0.01

 Heterosexual 378 (91.5) 72 (19.0) 306 (81.0)

 Non-heterosexual 35 (8.5) 18 (51.4) 17 (48.6)

Job status 0.82

 Employed 299 (72.3) 66 (22.1) 233 (77.9)

 Not employed 114 (27.6) 24 (21.1) 90 (78.9)

Times pregnant 0.02

 None 361 (87.4) 85 (23.5) 276 (76.5)

 >1 52 (12.6) 5 (9.6) 47 (90.4)

History of adoption 0.52

 Yes 405 (98.0) 89 (22.0) 316 (78.0)

 No 8 (2.0) 1 (12.5) 7 (87.5)
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Total, n (%) (n=413) Voluntarily childless, n (%) (n=90) Desires future children, n (%) 
(n=323) p-value

History of miscarriage* 0.95

 Yes 11 (21.2) 1 (9.1) 10 (90.9)

 No 41 (78.8) 4 (9.8) 37 (90.2)

History of infertility 0.14

 Yes 28 (6.8) 3 (10.7) 25 (89.3)

 No 385 (93.2) 87 (22.6) 298 (77.4)

Female sterilization 0.06

 Yes 1 (0.2) 1 (100) 0 (0)

 No 412 (99.8) 89 (21.6) 323 (78.4)

*
N=52
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Table 3:

Unadjusted and adjusted analyses of characteristics associated with voluntary childlessness among 

reproductive-aged AYA survivors* (n=413)

Unadjusted OR (95% CI) p-value Adjusted OR (95% CI) p-value

Enrollment age

 18–24 0.12 (0.02–0.89) 0.04 0.09 (0.01–0.72) 0.02

 25–35 1 - 1 -

 36–40 3.04 (1.80–5.14) <0.01 2.97 (1.71–5.18) <0.01

Gravidity

 Nulligravida 1 - 1 -

 Multigravida 0.35 (0.133–0.90) 0.03 0.26 (0.10–0.71) 0.01

Sexual orientation

 Heterosexual 1 - 1

 Non-heterosexual 4.50 (2.21–9.16) <0.01 4.71 (2.15–10.32) <0.01

High gonadotoxic treatment

 Yes 0.54 (0.33–0.89) 0.02 0.60 (0.35–1.02) 0.06

 No 1 1

*
The adjusted model included all variables shown
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Table 4:

Unadjusted and adjusted characteristics associated with voluntary childlessness among reproductive-aged AYA 

survivors* (n=413)

Unadjusted OR (95% CI) p-value Adjusted OR (95% CI) p-value

Enrollment age

 18–24 0.12 (0.02–0.89) 0.04 0.09 (0.01–0.70) 0.02

 25–35 1 - 1 -

 36–40 3.04 (1.80–5.14) <0.01 2.96 (1.69–5.17) <0.01

Gravidity

 Nulligravida 1 - 1 -

 Multigravida 0.35 (0.133–0.90) 0.03 0.25 (0.09–0.68) <0.01

Sexual orientation

 Heterosexual 1 - 1

 Non-heterosexual 4.50 (2.21–9.16) <0.01 4.79 (2.17–10.58) <0.01

Self-reported surgery

 Yes 1.67 (0.99–2.84) 0.05 1.37 (0.72–2.58) 0.34

 No 1 1

Self-reported chemotherapy

 Yes 0.53 (0.33–0.86) 0.01 0.61 (0.34–1.01) 0.10

 No 1 1

*
The adjusted model included all variables shown
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