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Abstract

OBJECTIVE: To estimate the association between perceived fertility potential and contraception
use and to characterize factors important in contraceptive decision-making in reproductive-aged,
female cancer survivors

DESIGN: Cross-sectional study

SETTING: Participants were from two state cancer registries, physician referrals, and cancer
survivor advocacy groups in the United States

PATIENTS: 483 female survivors aged 18-40
INTERVENTIONS: Online questionnaire
MAIN OUTCOME MEASURES: Contraception use

RESULTS: Eighty-four percent of participants used contraception; 49.7% utilized highly
effective, World Health Organization Tier | and Il methods (surgical sterilization, intrauterine
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decision-making.
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devices, contraceptive implant, combined hormonal contraceptives, medroxyprogesterone acetate,
progestin only pills, contraceptive diaphragm). Contraception non-use was more common among
survivors who perceived themselves to be infertile, compared to survivors who perceived
themselves to be as or more fertile than similarly aged peers (PR 4.0, 95% Cl 2.5-7.4). In
mediation analysis that adjusted for clinical infertility, 59% of the association between prior
chemotherapy and contraception non-use was explained by perceived infertility. Contraception
efficacy (n=62, 25.8%) and ease of use (n=50, 20.8%) were the most cited reasons for using Tier
I/11 methods; compared with lack of hormones (n=81, 49.7%) as the predominant reason for using
less effective, Tier I11/1V methods (P<0.001).

CONCLUSION: While female, reproductive-age cancer survivors had high uptake of
contraception, those who perceived themselves to be infertile were less likely to use contraception.
Throughout survivorship, clinicians should counsel survivors on fertility potential in the context of
their prior cancer treatments and on factors including contraceptive efficacy and hormone-free
contraception that inform reproductive decision-making in this population.

Keywords
cancer survivors; contraception; fertility perception; oncofertility

Introduction

Reproductive-age cancer survivors have complex contraception considerations. While some
cancer treatments, including alkylating chemotherapy and pelvic radiation, are gonadotoxic,
many young cancer survivors retain their fertility potential following cancer therapy (1-6).
Hence, the absolute risk of infertility in female childhood cancer survivors of the large
Childhood Cancer Survivor Study was modest at 13%, but higher compared to 10% of
sibling controls (6). Post-treatment, currently available laboratory and imaging assessments
of ovarian reserve, such as antimillerian hormone levels and antral follicle count, have not
been adequately studied in this population and do not appear to predict fecundity in the non-
cancer population (7-9); as such, reproductive-age cancer survivors and their healthcare
providers have limited resources with which to determine fertility. Yet, these individuals
have to make sound decisions on using contraception and preventing unintended pregnancy,
because this population faces increased rates of pregnancy-related complications including
miscarriage, preterm birth, and low birth weight neonates (10-15). As pregnhancy-related
risks differ by cancer type and prior treatment exposures, planned pregnancies allow for
tailored preconception care such as cardiac screening to optimize maternal and offspring
health.

Despite clinical guidelines recommending adequate contraception for survivors of cancers
occurring in adolescence and young adulthood, contraception rates are lower and use of
emergency contraception is higher in this population than in the general U.S. population of
reproductive-age women (16-20). Moreover, studies have shown that cancer survivors also
have lower utilization rates of highly effective contraceptive methods categorized as Tier |
(surgical sterilization, contraceptive implant, IUD) or Il (combined hormonal contraceptive,
injectable progestin, progestin only pills, lactation amenorrhea) by the World Health
Organization (18).
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While existing data have demonstrated suboptimal contraception practices among young,
female cancer survivors, factors important in contraceptive decision-making in this
population are not well described (18, 19). Specifically, it is unknown whether survivors’
perception of their own fertility potential affects their contraceptive choice. Studies of
female childhood cancer survivors indicate that a majority perceive themselves to be at risk
of infertility following cancer therapy, however, when their actual cancer treatments are
taken into account, only a minority of those with such concerns were actually at risk for
infertility (21, 22). If perceived fertility potential is not accurate and adversely affects
contraceptive behavior, then this perception would increase the risk for unintended
pregnancy.

The objective of this study was to identify factors associated with contraceptive decision-
making among female, reproductive-age cancer survivors. We hypothesized that perceived
infertility among female cancer survivors is associated with contraception non-use and use
of less effective contraceptive methods. We further tested if perceived fertility contributes to,
or mediates the association between cancer treatment characteristics and use of
contraception.

Reproductive Window Study

We performed a cross-sectional study using survey data collected at enrollment to the parent
Reproductive Window Study, an ongoing study estimating the trajectory of ovarian function
over cancer survivorship. Eligibility criteria for the Reproductive Window Study included:
cancer diagnoses between ages 15-35, ages 18-40 at study enrollment, completion of
primary cancer treatment, and presence of at least one ovary. The following cancer types
were included: breast, blood and leukemia, lymphoma, gynecologic (cervix, uterus, ovary),
intestines, gall bladder, pancreas, bone, soft tissue tumor of bone/fat, skin, and thyroid. For
the current analysis, we included participants who were at risk of unintended pregnancy,
excluding those actively attempting conception, reporting no heterosexual intercourse in the
year prior to study enrollment, or with history of sterilization with hysterectomy or bilateral
salpingo-oophrectomy. Attempting conception was determined by the answer to the survey
question, “Are you trying to become pregnant now?” Participants were recruited between
March 2015 and May 2017 from the California and Texas Cancer Registries (34.8%),
University of California, San Diego Health System (28.0%), referrals from physicians
(4.3%) and referrals from cancer advocacy organizations (11.2%). 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.

Participants answered questions assessing demographics, cancer history, reproductive
characteristics, and family planning, including their perceived fertility, via online
questionnaires. Age, type of cancer, and exposure to chemotherapy, radiation, bone marrow
transplant, and surgery were assessed by survey, as prior studies show high agreement
between patient recall and medical record or cancer registry data regarding diagnosis and
general treatment categories (23-25). Reproductive and family planning behavior, including
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sexual orientation and activity, contraception use, pregnancy history, plans for future family
building, history of fertility preservation or family planning consultation, and reasons for
contraception non-use, were assessed using questions derived from the 2006—2010 cycle of
National Survey for Family Growth (NSFG) and the 2012 Behavioral Risk Factor
Surveillance System (BRFSS) (26, 27). Concerns about personal health and child health
were measured using the respective subscales of the Reproductive Concerns After Cancer
Scale. For each subscale, mean score > 3 indicated moderate to high concern (28).
Participants’ perceived fertility was ascertained using a single question with four possible
responses: | think 1 am more fertile, as fertile, less fertile, or infertile compared to women of
the same age. Responses were categorized as more/as fertile, less fertile, and infertile.
History of clinical infertility in this study was defined by an affirmative answer to the
question, “did you ever try to become pregnant for at least a year without becoming
pregnant?”

Statistical Analyses

Descriptive data were summarized using frequencies for categorical variables and means and
standard deviation for continuous variables that were normally distributed and median
(range) for continuous variables that were not normally distributed. Chi-square or Fisher’s
exact tests were used to compare contraception users with non-users in regard to perceived
fertility and demographic, cancer, and reproductive characteristics. A Freeman-Halton
extension on Fisher’s test allowed rows and/or columns with greater than two levels.
Characteristics that were significant (P < 0.05) in the bivariable analyses were included in
the multivariable log-binomial model that estimated prevalence ratios (PR) of factors related
to contraception non-use.

Perceived infertility was then evaluated as a potential mediator, or causal intermediate, of the
relationship between chemotherapy (independent variable) and contraception non-use
(dependent variable). Among different approaches described for mediation analysis, simple
adjustment is a commonly used approach to partition the “total effect” of an exposure (here,
chemotherapy) and an outcome (here, contraception use) into the proportion acting through
an intermediate (here, perceived infertility). First, a model was constructed to estimate the
total effect, or the overall association between chemotherapy and contraception, adjusting
for confounding. Addition of perceived infertility to this model then generated PR estimates
for a mediation model used to estimate the direct effect. The proportion mediated was
derived by comparing the total and direct effect estimates with the equation:

Proportion Mediated = (total effect — direct effect )/(total effect — 1)

Among participants using contraception, the primary reason for choice of contraceptive and
participant characteristics were compared by use of highly effective (WHO Tiers I/11
methods including vasectomy, tubal ligation, IUD, the contraceptive implant, combined
hormonal contraceptives, medroxyprogesterone acetate, progestin only pills, and
contraceptive diaphragm) versus less effective (WHO Tiers 111/IV methods including male
and female condoms, fertility awareness, withdrawal, and spermicide) methods. Statistical
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significance was set at P < 0.05. All statistical analyses were performed using SAS v9.3
(Cary, NC).

For the parent study, 1,112 individuals were screened, and 830 (75%) were eligible. Among
eligible women, 766 (92%) were enrolled. Among 670 women who completed the
enrollment survey at the time of this analysis, 187 participants were excluded from this
analysis (120 without intercourse in the year prior to enrollment, 15 with history of
hysterectomy, and 57 who were actively attempting pregnancy). Table 1 summarizes
participant characteristics of 483 survivors included in the study. The median age of
participants was 34.0 years (range 19.3 — 41.0 years) with 7.6 + 5.4 years since cancer
diagnosis (range 0.3 to 26.4 years). Thirty-one percent of participants received family
planning counseling within 12 months of participation and 28.6% reported having ever seen
a fertility specialist. Thirteen percent of participants (n = 62) reported history of clinical
infertility, defined as at least 12 consecutive months of unsuccessful pregnancy attempts.

Forty-three percent of participants felt more or as fertile as other similarly aged women,
while 37% perceived themselves to be less fertile, and 19% perceived themselves to be
infertile compared to women of the same age. More fertile (n=22) and as fertile (n=187)
were collapsed into one category because contraceptive choices were similar between the
two groups (data not shown). Eighty-four percent of participants used contraception; among
these, specific methods of contraception included barrier/withdrawal methods (49.8%),
combined hormonal contraceptives (22.7%), IUD (20.7%), vasectomy (8.4%), tubal
sterilization (6.4%), rhythm method (1.5%), Depo-Provera (1.5%), and contraceptive
implant (1.2%). We did not ascertain hormonal versus copper intrauterine device (IUD).

Participants who perceived that they were infertile were less likely to use contraception
(60.6%), compared to participants who perceived that they were less fertile (88.8%) or more
or as fertile (90.5%) (p<0.0001). Compared to women who did not report perceiving that
they were infertile, participants who perceived that they were infertile were four-fold more
likely to not use contraception (PR 4.0, 95% CI 2.5-7.4). Perception of fertility was also
related to several participant characteristics, including actual history of infertility, age,
gravidity, parity, menstrual pattern, cancer type, and cancer therapy (Table 2). However, only
24.5% of survivors who perceived themselves to be infertile reported history of clinical
infertility.

History of chemotherapy, infertility before or after cancer diagnosis, and fewer menses over
the past year were also associated with contraception non-use (Table 1). Menstrual pattern
remained associated with contraception non-use when analysis was restricted to participants
now using hormonal contraception (p<0.001) or to participants who were not amenorrheic in
the last year (p=0.04, data not shown). In a model that included chemotherapy (total effect
PR 1.7, 95% CI 1.1-2.7) and history of infertility (PR 2.9, 95% CI 1.9-4.3), both factors
remained significantly associated with lower prevalence of contraception. Menstrual pattern
was not included in the model, because of co-linearity with infertility. In the model that
further adjusted for perceived infertility, the direct effect of chemotherapy on contraception
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non-use that was not mediated by perceived infertility was attenuated (PR 1.3, 95% CI 0.8—
2.0) (Figure 2). Comparison of the total and direct effects of chemotherapy on contraception
non-use showed that 59% of the association between prior chemotherapy and not using
contraception was explained by perceived infertility.

Among participants using contraception, 146 (35.9%), 94 (23.1%), 118 (29.1%), and 44
(10.8%) utilized WHO Tier I, Il, 111, and IV methods, respectively. Perception of fertility
was not associated with use of highly effective methods (Supplemental Table 1). History of
radiation, more recent cancer diagnosis, and nulliparity were associated with less use of
highly effective methods. The primary reason for birth control choice differed between those
using highly effective methods and those using less effective methods (Figure 2).
Participants using highly effective methods were more likely to cite contraceptive efficacy
(n=62, 25.8%) and ease of use (n=50, 20.8%) as the primary reason for contraceptive choice,
compared with women who used less effective methods. Women who used less effective
methods were more likely to cite lack of hormones (n=81, 49.7%) as the primary factor
influencing their choice. Side effect profile, prevention of sexually transmitted infection, and
partner preference were not associated with efficacy of chosen contraceptive method.
Among women who did not use contraception, the most common primary reason for non-
use was perceived infertility (Supplemental Table 2).

Discussion

While effective contraception is important to prevent unintended pregnancies in female,
reproductive-age cancer survivors because of, increased perinatal risks, this population has
been shown to contracept less frequently and effectively than other reproductive-age women
(18, 19). This cross-sectional study demonstrated that survivors’ perceived infertility was
independently associated with not using contraception, even after accounting for clinical
infertility. Mediation analysis suggested that perception of infertility explains a large
proportion of the relationship between history of chemotherapy and current contraception
non-use. Moreover, we identified factors such as contraceptive efficacy and lack of
hormones as important to contraception decision-making among survivors. Taken together,
these findings highlight the importance of improving family planning counseling to
encompass discussion of fertility potential and highlight factors that are important to
patients’ contraception decision making, such as hormone-free methods and methods that
have high efficacy.

Results of this study identified survivors’ perceived infertility as a strong predictor of
contraception non-use. This exposure was of interest because survivors’ perceptions of their
fertility may be inconsistent with their true risk (21, 22). While the relative risk of infertility
is increased in cancer survivors, the absolute risk remains low even in the setting of
gonadotoxic therapy (6). This was evident in our study population, with the majority of
women who perceived themselves to be infertile having no medical history of clinical
infertility. Unfortunately, this survey did not capture women without pregnancy within 12
months of unprotected intercourse if they did not report trying to conceive during that time.
In this way, we may underestimate the proportion of women with infertility in this cohort.
Nonetheless it is likely that there are women in our cohort who inaccurately perceive
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reduced fertility. Further, mediation analysis suggested that the relationship between prior
chemotherapy and contraception non-use is largely explained by perceived infertility,
suggesting that survivors’ behavior is influenced by their prior cancer therapy. Inaccurate
perceived infertility may increase likelihood of unintended, high-risk pregnancies if fertile
survivors elect to defer contraception with the belief that they are unable to conceive.
Individualized, patient-specific counseling regarding risks to fertility in the context of prior
cancer therapies may reduce this risk.

We have previously published age-adjusted comparisons of contraception use between
another cohort of reproductive-age cancer survivors and the general population recruited to
the NSFG (18). We demonstrated significantly lower rates of female sterilization and higher
rates of condom use in cancer survivors compared to the general population. The current
cancer survivor population is similar to our prior cohort in high use of barrier/withdrawal
methods and low use of female sterilization. In addition, while not age-adjusted, the rate of
contraception use in our current cohort of survivors at risk of unintended pregnancy (84%),
is similar to that described in women at risk of unintended pregnancy the general population
(89%) (29). While we did not directly compare the current cohort to the general U.S.
population, this distribution of contraceptive methods in cancer survivors appears different
from those without cancer.

Prior to this study, factors contributing to reduced contraception use among young adult
cancer survivors were largely unknown, with the exception of exogenous hormone
avoidance in breast cancer survivors (18, 19, 30, 31). This study confirmed lack of sex
steroids as an important factor in contraceptive decision making, with 49.7% percent of
participants who used less effective (Tiers I11/1VV methods) citing this as their primary reason
for contraceptive choice. Alternately, users of highly effective (Tiers I/11) methods most
often cited contraceptive efficacy, ease of use, or lack of hormones as their primary reason
for contraceptive choice. Together, these factors suggest the importance of contraceptive
counseling, particularly regarding non-hormonal, long-acting reversible contraceptives
(LARC:s) such as the copper IUD. As previously demonstrated by the Contraceptive
CHOICE Project, a majority of women may select (68%) and continue (77%) highly-
effective methods such LARCS, thereby decreasing risks of unintended pregnancies when
provided with comprehensive counseling and no-cost contraception (32-34).

The strengths of our study include large cohort size, diversity of cancer types and treatments
represented, and recruitment largely from cancer registries, increasing generalizability. Our
study was limited by use of cross-sectional data, which limits assessment of temporal
relationships between cancer history and perception of fertility, and perception of fertility
with current contraceptive behavior. We were also limited by sample size of participants
using specific contraceptive methods, and therefore unable to examine the association
between individual methods and participant characteristics. Additionally, while cancer
survivors can accurately recall type of cancer and exposure to treatment categories
(chemotherapy, radiation, bone marrow transplant, and surgery), patient recall of more
specific gonadotoxic treatments is poor (2, 3, 5). Hence, we were unable to measure the
association between gonadotoxicity of cancer treatments and contraception. We are also
limited in characterizing the overall recruitment rate, because recruitment to the parent study

Fertil Steril. Author manuscript; available in PMC 2020 April 01.
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included social media outreach which is difficult to quantify. We do know that study
enrollment from the two state cancer registries was0.6%, lower than that observed in other
registry-based studies of young female cancer survivors (26 — 51%)(35-39). We speculate
this is due to single contact via mail and the parent study requirement for longitudinal self-
collected biosamples including dried blood spots. Importantly, generalizability of our study
is limited as the population features underrepresentation of black women, and is largely
college educated and insured.

Although use of nationally standardized questions from NSFG and BRFSS improved the
generalizability of our survey responses, interpretation of some data was limited by the
standardized response options. For example, in response to the BRFSS question querying the
primary reason for contraception non-use, 30% of participants who did not use contraception
responded, “don’t know why,” “don’t want to,” or “other”, limiting the development of
interventions based upon responses to this question. We speculate a proportion of “other”
responses may refer to concerns of exposure to sex steroid hormones, particularly in the
setting of breast cancer(30). For example, 9/24 (37.5%) of breast cancer participants selected
“other” as the primary reason for contraception non-use, compared with 12/70 (17%) of
survivors of other cancer types. In response to the same question, we also observed a small
proportion (9.5%) that selected “don’t care if | get pregnant,” suggesting ambivalence on
pregnancy (40). Interestingly, the proportion of participants who did not contracept because
of perceived infertility appears to be higher in this cohort of survivors (40.5%) than in the
general population (8.6%), consistent with our findings that cancer survivors’ perceived
fertility is related to their contraceptive behavior (40).

This study provides a novel assessment of factors associated with how female, reproductive-
age cancer survivors choose to contracept. Interventions to improve contraceptive decision
making in this population should address efficacy, ease of use, and safety of contraceptive
methods in the context of individualized fertility awareness.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Among female, reproductive-age cancer survivors using contraception (n=406), primary
reason for contraceptive choice by use of highly effective (WHO Tiers I/11) vs less effective
(Tiers H1/1V) methods.
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Chemotherapy

PR1.7 (1.0-2.7)

Mediated Effect

Perceived
Infertility

Direct Effect

Contraception
non-use

Chemotherapy

Figure 2. Mediation Analysis.

PR 1.3 (0.8 - 2.0)

Contraception
non-use

The Total Effect prevalence ratio (PR) demonstrates the association between chemotherapy
and contraception non-use, Direct Effect PR reflects the effect of chemotherapy on
contraception non-use, and Mediated Effect describes the proportion of the association
between chemotherapy and contraception non-use relationship that is explained by perceived

fertility.

*Adjusted for history of history of infertility

** Adjusted for history of infertility and history of chemotherapy
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Table 1.

Participant characteristics and contraception use versus non-use

Current age (y)
18-24
25-30
31-35
36 -41
Race
White
Black
Asian/Pacific Islander
Mixed/Other
Hispanic ethnicity
BMI (kg/m?)
<185
18.5-24.9
25-29.9
230

Education: college graduate Income

< $51,000

= $51,000
Current health insurance
Cancer Characteristics
Cancer Category

Breast

Leukemia/Lymphoma

Gynecologicﬁ

Gastrointestinal 17

Bone/Soft tissue
Thyroid/Skin
Chemotherapy
Bone Marrow Transplant
Surgical cancer therapy
Radiation
Age at cancer diagnosis
Less than 18
18-24
25-35

Years since cancer diagnosis

<2

Total Cohort n (%) n =
483

32(6.7)
108 (22.7)
174 (36.6)
161 (33.9)

360 (74.5)
10 (2.1)
29 (6.0)
84 (17.4)

109 (22.6)

117 (24.8)
212 (45.0)
70 (14.9)
72 (15.3)
365 (75.6)
113 (23.4)
341 (70.6)
460 (95.2)

113 (23.4)
153 (31.7)

28 (5.8)
14 (2.9)
33(6.8)
142 (29.4)
304 (62.9)
15 (3.1)
332 (68.7)
235 (48.7)

53 (11.2)
163 (34.3)

258 (54.3)

64 (13.3)

Contraception Non-users n
(Y)n=74

3(4.0)
11 (14.5)
31 (40.8)
31 (40.8)

53 (68.8)
2(2.6)
3(3.9)

19 (24.7)

20 (26.0)

17 (22.7)
34 (45.3)
9(12.0)
15 (20.0)
54 (70.1)
16 (20.8)
56 (72.7)
72 (93.5)

20 (26.0)
28 (36.4)
6(7.8)
3(39)
4(5.2)
16 (20.8)
57 (74.0)
5(6.5)
49 (63.6)
43 (55.8)

8 (10.5)
22 (29.0)

46 (60.5)

13 (16.9)
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Contraception Users n (%)
n =406

29(7.3)
97 (24.3)
143 (35.8)
130 (32.6)

307 (75.6)
8(2.0)
26 (6.4)

65 (16.0)

89 (21.9)

100 (25.3)
178 (45.0)
61 (15.4)
57 (14.4)
311 (76.6)
97 (23.9)
285 (70.2)
388 (95.6)

93 (22.9)
125 (30.8)

22 (5.4)
11(2.7)
29(7.1)
126 (31.0)
247 (60.8)
10 (2.5)
283 (69.7)
192 (47.3)

45 (11.3)
141 (35.3)

213 (53.4)

51 (12.6)

Page 13

p-value

0.14

0.24

0.44

0.58

0.23
0.83

0.44

0.41

0.03
0.06
0.29
0.17

0.14
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2-5
>5
Reproductive Characteristics
History of infertility
Infertility before cancer
Infertility after cancer
Menses within the last year
0-3
4-9
10-12
Menses within the last year *
0-3
4-9
10-12
Ever pregnant
Times pregnant
1
2
23
Ever live birth
Recent intercourse ™™
Reproductive concerns
Personal health (> 3)
Child health (> 3)

Total Cohortn (%) n =
483

123 (25.5)
296 (61.3)

62 (12.8)
33 (6.8)
39 (8.1)

41 (9.9)
82 (19.7)
293 (70.4)

62 (20.8)
40 (13.4)
196 (65.8)
257 (53.2)

70 (27.2)
102 (39.7)
85 (33.1)
225 (46.6)
426 (88.2)

178 (36.9)
292 (60.5)

Contraception Non-users n
(%)n=74

21 (27.3)
43 (55.8)

23 (29.9)
11 (14.3)
18 (23.4)

11 (19.0)
10 (17.2)
37 (63.8)

30 (39.0)
10 (13.0)
37 (48.0)
46 (59.7)

13 (28.3)
20 (43.5)
13 (28.3)
42 (54.6)
67 (87.0)

28 (36.4)
45 (58.4)

Contraception Users n (%)
n =406

102 (25.1)
253 (62.3)

39 (9.6)
22 (5.4)
21 (5.2)

30 (8.4)
72 (20.1)
256 (71.5)

32 (14.5)
30 (13.6)
159 (71.9)
211 (52.0)

57 (27.0)
82 (38.9)
72 (34.1)
183 (45.1)
359 (88.4)

150 (37.0)
247 (60.8)

Page 14

p-value

0.48

<0.001
<0.01
<0.001

<0.001

<0.001

0.21

0.73

0.13
0.73

0.92
0.69

1. o .
Data missing for some variables

1t . _ .
Gynecologic cancer = cervix, uterus, ovary

11t

Gastrointestinal cancer = pancreas, gallbladder, stomach, small intestine, colon, appendix, rectum

*
Excluding participants on birth control pills, depot medroxyprogesterone, implant, lUD, contraceptive patch and contraceptive ring

*ok

Recent intercourse indicates heterosexual intercourse within 3 months of completing the enrollment questionnaire
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Table 2.

Participant characteristics and self-reported perceived fertility potential

Participant (:haracteristichr

Current age (y)

18-24

25-30

31-35

36-41
Race

White

Black

Asian/Pacific Islander

Mixed/Other
Hispanic ethnicity
BMI (kg/m?)

<185

18.5-24.9

25-29.9

230
Education: college graduate
Income

Less than $51,000

Greater than $51,000
Current health insurance
Cancer Characteristics
Cancer category

Breast

Leukemia/Lymphoma

Gynecologicﬁ

Gastrointestinal 177

Bone/soft tissue
Thyroid, Skin
Chemotherapy
Bone Marrow Transplant
Surgical cancer therapy
Radiation
Age at cancer diagnosis
Less than 18
18-24
25-35

Years since cancer diagnosis

More/As fertile n (%) n=210

8(3.9)
44 (21.2)
82 (39.4)
74 (35.6)

158 (75.2)
6(2.9)
14 (6.7)

32 (15.2)

47 (22.3)

42 (20.9)
98 (48.8)
31 (15.4)
30 (14.9)
164 (78.1)

43 (20.5)
156 (74.3)
201 (95.7)

40 (19.1)
63 (30.0)

10 (4.8)
5(2.4)
14 (6.7)
78 (37.1)
109 (51.9)
1(0.5)
150 (71.4)
99 (47.1)

25 (12.0)
74 (35.6)
109 (52.4)

Less fertile n (%) n=179

21 (11.9)
41(23.3)
68 (38.6)
46 (26.1)

132 (73.7)
1(0.6)
13(7.3)

33(18.4)

41 (22.9)

50 (28.3)
73 (41.2)
26 (14.7)
28 (15.8)
135 (75.4)

48 (26.8)
122 (68.2)
169 (94.4)

48 (26.8)
59 (33.0)
7(3.9)
6(3.4)
12 (6.7)
47 (26.3)
121 (67.6)
4(2.2)
124 (69.3)
87 (48.6)

20 (11.4)
61 (34.7)
95 (53.9)

Infertile n (%) n=94

3(3.3)
23 (25.3)
24 (26.4)
41 (45.1)

70 (74.7)
3(32)
2(2.1)

19 (20.2)

21 (22.3)

25 (26.9)
41 (44.1)
13 (14.0)
14 (15.1)
66 (70.2)

22 (23.4)
63 (67.0)
90 (95.7)

25 (26.6)
31(33.0)

11(11.7)
3(32)
7(7.5)

17 (18.1)

74 (78.7)

10 (10.6)

58 (61.7)

49 (52.1)

8(8.8)
28 (30.8)
55 (60.4)
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Participant Characteristichr

<2
2-5
>5

Reproductive Characteristics

History of infertility
Prior to cancer diagnosis
After cancer diagnosis
Menses within the last year
0-3
4-9
10-12
Menses within the last year *
0-3
4-9
10-12
Ever pregnant
Times pregnant
1
2
>3
Ever live birth

. Aok
Recent intercourse

More/As fertile n (%) n=210
19 (9.1)
41 (19.5)
150 (71.4)

11(5.2)
6 (2.9)
5(2.4)

38 (18.1)
32 (15.2)
140 (66.7)

17 (13.7)
15 (12.1)
92 (74.2)
142 (67.6)

31(21.8)
65 (45.8)
46 (32.4)
129 (61.4)
192 (91.4)

Less fertile n (%) n=179

30 (16.8)
55 (30.7)
94 (52.5)

28 (15.6)
14 (7.8)
19 (10.6)

33 (18.4)
32 (17.9)
114 (63.7)

14 (14.4)
14 (14.4)
69 (71.2)
72 (40.2)

29 (40.3)
22 (30.5)
21(29.2)
57 (31.8)
153 (85.5)

Infertile n (%) n=94

15 (16.0)
27 (28.7)
52 (55.3)

23 (24.5)
13 (13.8)
15 (15.9)

37 (39.4)
18 (19.2)
39 (41.5)

31 (40.3)
11 (14.3)
35 (45.4)
43 (45.7)

10 (23.2)
15 (34.9)
18 (41.9)
39 (41.5)
81(83.2)

P-value

0.002

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
0.15

7 . .
Data missing for some variables

11, . .
Gynecologic cancer = cervix, uterus, ovary

111,

Gastrointestinal cancer = pancreas, gallbladder, stomach, small intestine, colon, appendix, rectum

*
Excluding participants on birth control pills, depot medroxyprogesterone, implant, lUD, contraceptive patch and contraceptive ring

Aok

Recent intercourse indicates heterosexual intercourse within 3 months of completing the enrollment questionnaire
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Table 3.

Unadjusted, adjusted, and mediation models of contraception non-use vs use

Unadjusted Model PR (95% CI) Model 1: PR (95% CI)

Model 2: PR (95% CI)

Chemotherapy
No Reference Reference Reference
Yes 1.7 (1.0-27) 17(11-27) 1.3(0.8-2.0)
History of infertility
No Reference Reference
Yes 2.9(1.9-4.3) 2.1(1.4-3.15)
Perceived fertility
More/As fertile Reference
Less Fertile 1.0(0.3-1.8)
Infertile 31(1.8-5.3)

PR = prevalence ratio
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