
Cancer and Fertility: Exploring Uncertainty Management
Strategies of Young Adult Female Survivors

Annemarie D. Jagielo, MS,1,2 Alexandra M. Davis, MPH,1,2 Devon Pons, MA,3 Michael A. Diefenbach, PhD,4

Jennifer S. Ford, PhD,5 Lidia Schapira, MD,6 and Catherine Benedict, PhD2,6

This study describes young adult female (YA-F) cancer survivors’ uncertainty management strategies related to
fertility/family building. Cross-sectional data were analyzed (n = 98). Participants reported higher rates of seeking
information to reduce fertility-related uncertainty (M = 5.48, –1.03), than avoiding information (M = 4.77, –1.29).
Controlling for relevant covariates (i.e., reproductive distress, household income, and health literacy), greater avoid-
ance was related to higher reproductive distress (b = 0.293, p = 0.011) and lower household income (b = -0.281, p =
0.047). Evidence suggests that some survivors may avoid fertility-related information tomanage uncertainty and dis-
tress, whichmay impact family-building success. Fertility avoidance may be an important target of intervention.
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Introduction

M ost young adult female (YA-F) cancer survivors (18–
39 years old) are interested in future family building.1

Gonadotoxic treatments can lead to infertility, reduced ovar-
ian reserve, pregnancy complications, and/or challenges
achieving parenthood when natural conception (unassisted
reproduction) is unlikely or impossible.2,3 Many YA-Fs face
uncertainty about their fertility potential and path to family
building.

The uncertainty management theory is a theoretical frame-
work which suggests that uncertainty is cognitively and emo-
tionally appraised either as a danger or an opportunity,
leading to avoidance or information-seeking behaviors as
emotion regulation and coping strategies.4–6 When uncer-
tainty is appraised as a danger, it elicits negative emotions
such as anxiety and a drive to reduce uncertainty; when
appraised as an opportunity, uncertainty elicits hope and
motivation to maintain or increase uncertainty.4,5 Individuals
may seek information to reduce uncertainty and prepare for
future challenges. People may also seek information that
challenges their beliefs about their illness to increase

uncertainty and foster hope.6,7 For example, many cancer
patients seek out personal experiences and patient success
stories to challenge negative prognostic perceptions.5,8 Alter-
natively, individuals engage in avoidance to protect them-
selves from overwhelming or distressing information or
information deemed insufficient or flawed.4,6 For example,
one might avoid fertility-related information if it is perceived
as threatening, and maintaining uncertainty allows hope for
the future. Individuals may also intentionally avoid informa-
tion they perceive as fallacious or unclear.6

Avoidance of fertility issues may be particularly maladap-
tive for YA-F survivors. Women with lowered ovarian
reserve due to treatments may miss their reproductive win-
dow of opportunity. Family building after cancer may also
require assisted reproductive technologies, such as in vitro
fertilization or surrogacy and adoption/fostering. Avoidance
may result in inadequate preparation for the emotional/psy-
chological, financial, legal, and logistical challenges if fertil-
ity problems are encountered.2,9 In prior studies, higher
fertility avoidance was associated with younger age, identify-
ing as non-White, lower education, greater reproductive dis-
tress, and lower levels of self-efficacy.2,10 The present study
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aimed to characterize the uncertainty management strategies of
YA-F survivors with an interest in future family building and to
identify factors related to avoidance and information seeking.

Methods

Study design

Secondary analyses were conducted using baseline, cross-
sectional data from a single-arm pilot study of a decision aid
for family building after cancer (NCT04059237). Study pro-
cedures were approved by the Stanford University Institu-
tional Review Board and the Stanford Cancer Center
Scientific Review Committee (#52143).

Participant eligibility and study procedures

Inclusion criteria included the following: assigned female at
birth, ability to speak and read English, aged 18–45 years old,
completed cancer treatment with possible risks of gonadotoxic
effects, desire future children or uncertain of family-building
plans, access to the internet and use of a computer, tablet, or
smartphone, and living in the United States. Patients with sig-
nificant physical or mental disability preventing completion of
study activities were excluded. Participants diagnosed as chil-
dren (i.e., <15 years old) and patients on long-term adjuvant or
maintenance therapies were eligible to participate.

Recruitment was conducted through social media advertis-
ing, partnership with young adult cancer organizations (i.e.,
Stupid Cancer, Cactus Cancer Society), and through clini-
cian referral at Stanford Health Care. Prospective partici-
pants completed an eligibility screener and were contacted
by the study team through telephone to confirm eligibility
and complete informed consent. Informed consent documen-
tation was signed electronically in REDCap.

Study assessments

Participants completed demographic and medical history
questionnaires and the Health Literacy Screening Question-
naire (HL-SQ; 8 items), which assesses knowledge and skills
to prevent disease and promote health in everyday life
(Cronbach’s alpha = 0.86).11

The Uncertainty Management Preferences Scale (UMP; 15
items) assessed participants’ preferences for managing uncer-
tainty, adapted to refer to uncertainty about fertility/family
building after cancer.6 The Avoidance subscale represents pref-
erences to maintain uncertainty through avoidance and/or to
avoid information perceived as insufficient. The Information
Seeking subscale represents preferences to seek information to
increase or decrease uncertainty. Higher scores indicate a
stronger preference for a strategy. The scale demonstrated
good internal consistency (Cronbach’s alpha = 0.74).

Reproductive distress was measured using the Reproductive
Concerns after Cancer Scale (RCACS), a validated measure in
YA-F cancer survivors.12 This 18-item multidimensional mea-
sure includes the following six domains: concerns about fertil-
ity potential, partner disclosure, becoming pregnant, child’s
health, personal health, and acceptance. Higher scores indicate
higher levels of distress. The scale demonstrated good internal
consistency (Cronbach’s alpha = 0.81).

The Patient-Reported Outcomes Measurement Information
System (PROMIS) General Self-Efficacy for Managing

Chronic Conditions13 was adapted and measured confidence
in managing fertility/family building concerns (4 items). The
PROMIS Self-Efficacy for Managing Negative Emotions was
adapted and measured confidence in managing negative emo-
tions related to fertility/family building (4 items). For both,
higher scores indicate higher levels of self-efficacy. Both
measures demonstrated strong internal consistency (Cron-
bach’s alphas = 0.94 and 0.91). The PROMIS measures are
extensively validated13 and used in cancer populations.14,15

Analyses

Descriptive statistics characterized the sample and out-
come measures. Bivariate analyses examined relationships
between uncertainty management strategies (i.e., information
seeking and avoidance) and demographic and medical char-
acteristics, reproductive distress, and self-efficacy variables
using Pearson’s correlation and analysis of variance. Two
linear regression models were specified with information
seeking and avoidance as dependent variables. Covariates
related at the trend level (p < 0.10) in bivariate analyses
were included in the regression models.

Results

Participant characteristics

Demographic and medical characteristics are provided in
Table 1. Participants (n = 98) were mostly White (n = 85,
86.7%), Non-Hispanic/Latinx (n = 84, 85.7%), and nullipar-
ous (71%). The mean age was 30.98 (SD = 5.61) years. A
range of annual household income was reported such that
22% reported income <$50,000, 37% reported income
$50,000–100,000, and 35% reported income >$100,000.
Health literacy levels were comparable to reported means for
females of this age group (HLSQ, M = 28.24, SD = 5.68).11

Participants reported average levels of reproductive distress
of 64.14 (RCACS, SD = 11.03, range: 33–83). The mean of
fertility self-efficacy was 2.95 (SD = 1.07, range 1–5), and the
mean of managing negative fertility-related emotions was 3.23
(SD = 0.945, range 1.5–5).

Uncertainty management preferences

Participants reported higher levels of seeking information
(M = 5.48, SD = 1.03) compared with avoiding information
(M = 4.77, SD = 1.29). The average rating of seeking infor-
mation to reduce uncertainty (M = 5.71, SD = 1.04) was
greater than the average rating of seeking information to
increase uncertainty (M = 5.09, SD = 1.27). Regarding avoid-
ance, participants reported higher levels of avoiding informa-
tion to maintain uncertainty (M = 4.92, SD = 1.63), compared
with avoiding information perceived as insufficient (M =
4.57, SD = 1.37).

Item-level analysis characterized YA-Fs’ use of informa-
tion seeking and avoidance (Fig. 1). The most frequently
endorsed item related to fertility avoidance indicated that
47% of YA-Fs tended to avoid information about fertility
and family building because reminders made them feel nerv-
ous. Conversely, related to information seeking, the most
frequently endorsed item indicated that 70% of YA-Fs
sought information about fertility/family building due to a
belief that being knowledgeable can be helpful.
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Factors related to uncertainty management preferences

In bivariate analysis, information seeking was not related to
age, race, ethnicity, years since treatment, level of education,
household income, fertility preservation history, health literacy,
reproductive distress, or fertility self-efficacy. Therefore, we
did not conduct multivariable analyses to understand correlates
of information seeking.

In bivariate analysis, higher levels of avoidance related to
lower health literacy (r = -0.243, p = 0.030) and greater repro-
ductive distress (r = 0.408, p £ 0.001). With regard to reproduc-
tive distress, higher levels of avoidance were positively
correlated with greater concerns about fertility potential (r =
0.205, p = 0.048), partner disclosure (r = 0.209, p = 0.043), per-
sonal health (r = 0.341, p < 0.001), and becoming pregnant (r =
0.372, p < 0.001) subscales. Higher levels of avoidance also

related to lower household income (F[2,88] = 7.00, p =
0.002). Specifically, participants who reported a household
income of $50,000 or less, and those who reported a house-
hold income of $50,000–100,000, reported higher levels of
avoidance compared with those who reported a household
income of $100,000 or more. Avoidance was not related to
age, race, ethnicity, years since treatment, level of educa-
tion, fertility preservation history, or fertility self-efficacy.

A linear regression model was specified to better under-
stand contributing factors related to fertility avoidance while
controlling for covariates (reproductive distress, household
income, and health literacy; Table 2). Higher levels of repro-
ductive distress (b = 0.293, p = 0.011) and lower household
income (i.e., $50,000 or less compared with $100,000 or
more; b = -0.281, p = 0.047) were related to greater

Table 1. Demographic and Medical Characteristics of the Sample (n = 98)

Patient demographics Mean (SD) Range

Age (years) 30.98 (5.61) 18–43
Age at diagnosis (years) 22.63 (11.36) 0–38
Mean time since cancer treatment (years) 26.62 (7.46) 0–38

n %

Race
White 85 86.7%
Black 4 4.1%
Asian/Pacific Islander 6 6.1%
Other 3 3.1%
Prefer not to answer 1 1.0%

Ethnicity
Hispanic/Latinx 14 14.3%

Highest Education
High school 1 1.0%
Vocational training, other than high school 2 2.0%
Some college but no degree 16 16.3%
College degree 41 41.8%
Postgraduate degree 38 38.8%

Household income
Less than $50,000 22 22.4%
$50,000–$100,000 36 36.7%
Greater than $100,000 34 34.7%
Unknown or prefer not to answer 6 6.12%

Cancer Typea

Breast 40 40.8%
Hodgkin’s Lymphoma 13 13.3%
Leukemia 12 12.3%
Cervical, ovarian, uterine, or endometrial 11 11.2%
Other 22 22.5%

Underwent fertility preservation before cancer treatment 27 27.6%
Oocyte cryopreservation (n = 19)
Embryo cryopreservation (n = 7)
Ovarian tissue cryopreservation (n = 1)
Ovarian transposition (n = 0)
Ovarian suppression (n = 5)
Other (n = 0)

Underwent fertility preservation after cancer treatment 7 7.1%
Oocyte cryopreservation (n = 5)
Embryo cryopreservation (n = 0)
Other (n = 2)

aNot mutually exclusive.
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avoidance. At the trend level, lower health literacy (b =
-0.178, p = 0.097) was related to higher levels of avoidance.

Discussion

This study examined YA-F cancer survivors’ uncertainty
management strategies related to fertility and family building
after cancer. Both information seeking and avoidance were used
to manage fertility-related uncertainty. The most used strategy
was “seeking information to reduce uncertainty,” a strategy used
when uncertainty is appraised as a danger,4 which enables future
preparation. This suggests that many YA-Fs may be taking pro-
active steps to manage infertility risks. Notably, YA-Fs also
reported a tendency to seek information to increase uncertainty,
which may indicate efforts to find competing information to
instill hope. Future work should explore informational resources
(e.g., providers, peers, internet searching, source content) and

distinguish benefits and risks of various sources and reasons for
preferences. Providers can be a trusted source for information
and should offer guidance throughout the survivorship trajec-
tory.16 Community belonging and peer support may be another
important source for information and emotional support, but
may lead to misinformation and/or misconceptions.16 While the
internet provides easy access to health information, it may also
be misleading, difficult to comprehend, and lead to inaccurate
self-diagnoses or unrealistic expectations.17 Contextual factors
associated with information seeking, such as adolescent and
young adult developmental stage, cancer continuum stage, and
type of support needs, should also be investigated and could
inform intervention development.

Over one-third of our sample endorsed high levels of avoid-
ing information about fertility/family building to maintain
uncertainty, and reproductive distress was the strongest corre-
late of fertility avoidance. Consistent with our prior work,2

42.8%

46.0%

47.0%

42.8%

26.5%

24.5%

45.9%

42.9%

50.0%

39.8%

62.2%

59.2%

42.8%

55.1%

70.4%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0%

It can be depressing

I get anxious when I think about it

Being constantly reminded of it makes me nervous

It can be scary to think about

There’s a lot of misinformation out there, so it's difficult to know which is truthful

The recommendations are always changing

The amount of information out there can be overwhelming

I want to get a second opinion

New information can give me hope

Finding new information helps me check what my doctor toldme

It’s good to be prepared

It makes me feel equipped to handle difficult situations

It makes me less fearful

I try to find all kinds of information I can

Being knowledgeable can be helpful

Items from the Uncertainty Management Preferences Scale

Avoid to Maintain Uncertainty

Avoid Insufficient Information

Seek to Increase Uncertainty

Seek to Reduce Uncertainty

Agree, Strongly Agree

"I tend to avoid information about my fertility or any family-building problems because..."

"I tend to seek out information about my fertility or any family building problems because..."

FIG. 1. Item-level analysis of the use of information seeking and avoidance among young adult female survivors as
measured using the Uncertainty Management Preferences Scale.
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this suggests that some YA-Fs avoid distressing information
to manage negative emotions.6 The present findings expand
on this work by underscoring the contributing role of health
disparities in fertility-related avoidance. Although findings are
preliminary, individuals with lower household incomes were
more likely to use avoidant strategies to manage uncertainty,
and in bivariate analysis, those with low health literacy were
more likely to report avoidance. Health disparities affect
access to fertility care,18 suggesting lower access to informa-
tional support as well. Notably, avoidance may be an adaptive
response for those without access to reproductive medicine
(e.g., due to financial barriers). Poor health literacy may limit
one’s ability to engage adequately in fertility-related conversa-
tions with providers and navigate health systems to access
care.19 Indeed, a small minority of our participants indicated
that they avoided information perceived as insufficient or con-
fusing, suggesting that additional support may be needed to
ensure comprehension. A lack of understanding of written
educational resources is also a barrier to optimal care.20 Edu-
cational resources, developed for low health literacy popula-
tions, may help support patient–provider communication.20,21

Taken together, our findings suggest that YA-F survivors
may benefit from tailored support resources to help build
adaptive uncertainty management skills. Acceptance and
integration of uncertainty to some degree may be an impor-
tant part of learning a “new normal” as a cancer survivor.22

Interventions aimed at acceptance, such as mindfulness-
based interventions, may be adapted to focus on oncofertility
issues.23 In addition, fertility avoidance may reinforce the
cycle of distress and anxiety, as is the case in the etiology
and maintenance of anxiety disorders.24 Cognitive behav-
ioral therapy incorporates various types of exposure therapy
so that patients learn to tolerate discomfort rather than
escape it.24 Qualitative research is needed to adapt interven-
tions for oncofertility distress and avoidance.

Information seeking was not related to any variables of
interest. As these were secondary analyses, it is possible that
important covariates were missing such as generalized anxi-
ety,25 cancer worry,26 and health status.27 Contrary to existing
research,2,10 avoidance was not related to age, race, ethnicity,
level of education, or fertility self-efficacy. More research is
needed to better understand how these variables contribute to
avoidance. Undergoing fertility preservation before or after
treatment was also not related to avoidance. This may be due
to limited power, as only a small subset of our sample pre-
served their fertility. Going forward, research should explore

the impact of fertility preservation on uncertainty management
behaviors. Notably, our findings are limited by the cross-
sectional assessment of study outcomes and our participant
cohort of mostly White and highly educated individuals.

To our knowledge, this is the first study to examine the
uncertainty management strategies of YA-F survivors
related to fertility and family building. Findings highlight
the multifaceted nature of uncertainty management and sug-
gest that YA-Fs may engage in multiple strategies depend-
ing on contextual and situational factors, including the
sources of uncertainty and the efficacy of responses used to
manage it.4 Importantly, both avoidance and information
seeking may be adaptive or maladaptive depending on the
context and goals of the individual. Results demonstrate that
YA-Fs dynamically experience uncertainty positively and/or
negatively, and their readiness to manage uncertainty and
choice of uncertainty management strategy may fluctuate
throughout the fertility trajectory. Longitudinal assessment
of YA-F uncertainty management strategies is warranted to
ascertain how these strategies change throughout the cancer
continuum. Future research should explore individual fac-
tors and fertility-related beliefs that may impact one’s
uncertainty appraisals,5 as well as the interplay between dif-
ferent uncertainty management strategies. Our data demon-
strate that YA-Fs with greater reproductive distress, lower
socioeconomic status, and lower health literacy may be
more likely to manage fertility-related uncertainty by prac-
ticing avoidance. These findings are clinically relevant as
they may inform provider discussions to optimize oncofer-
tility and survivorship care.
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Table 2. Linear Regression Analysis to Evaluate Predictors of Avoidance in YA-F Survivors

R2 R2D B SE b t p

Model 1
DV: Avoidance (UMP), F(4,74) = 5.398; p < 0.001

Step 1 0.236 0.192
Constant 4.26 1.05 4.03 <0.001
Reproductive distress (RCACS) 0.557 0.213 0.293 2.62 0.011
Health literacy (HL-SQ) -0.037 0.022 -0.178 -1.68 0.097

Household income
Less than $50,000 (Reference)

$50,000–$100,000 -0.309 0.321 -0.128 -0.965 0.338
Greater than $100,000 -0.695 0.344 -0.281 -2.02 0.047
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