1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

&

WEALTH 4
of P
e

/ HHS Public Access

Author manuscript

Oy Gynecol Oncol. Author manuscript; available in PMC 2020 March 01.

Published in final edited form as:
Gynecol Oncol. 2019 March ; 152(3): 514-521. doi:10.1016/j.ygyno.2018.11.027.

Women'’s preferences for cancer risk management strategies in
Lynch syndrome

Charlotte C. Sunl, Larissa A. Meyerl, Molly S. Daniels?, Diane C. Bodurkal, Denise R.
Nebgenl, Allison M. Burton-Chase?, Karen H. Lul, and Susan K. Peterson®

1The University of Texas MD Anderson Cancer Center, Department of Gynecologic Oncology and
Reproductive Medicine, Houston, TX

2The University of Texas MD Anderson Cancer Center, Department of Clinical Cancer Genetics,
Houston, TX

3Department of Basic and Social Sciences, Albany College of Pharmacy and Health Sciences,
Albany, New York

4The University of Texas MD Anderson Cancer Center, Department of Behavioral Sciences,
Houston, TX

Abstract

Objective: We assessed preferences for cancer risk management strategies for Lynch syndrome
(LS) in LS-affected women.

Methods: Women with LS aged = 25 years evaluated 9 cancer risk management strategies using
a visual analog scale (VAS) and modified standard gamble (SG). For the VAS, women ranked each
strategy ranging from O (least preferred) to 100 (most preferred). VAS scores were calculated by
dividing the corresponding number by 100. Scores closer to 1.0 reflected more favorable
strategies. For the SG, participants were asked to specify their expected threshold of lifetime risk
of endometrial or colorectal cancer, ranging from 0 to 100%, at which they would consider
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undertaking each strategy. Strategies included chemoprevention, cancer screening, and preventive
surgery. Cancer worry and perceived cancer risk measures were collected on a subset of
participants.

Results: Sixty-one women completed preference assessments. By VAS, annual combined
screening was the most preferred, followed by annual screenings and chemoprevention with oral
contraceptives. By SG, women were the most willing to endorse oral contraceptives and biannual
screening strategies at the lowest threshold of lifetime risk followed by annual screening strategies.
Surgical interventions were the least preferred strategies using both VAS and SG. Women with a
family history of gynecologic or colorectal cancer were less likely to consider prevention or
screening options compared to women without a family history. Cancer worry was higher among
women with a positive family history of LS cancer.

Conclusion: Understanding women’s preferences may facilitate optimal use and adherence to
cancer risk management strategies.

INTRODUCTION

Lynch Syndrome

Lynch syndrome (LS) is caused by germline mutations in DNA mismatch repair (MMR)
genes (MLH1, MSHZ, MSH6, and PMS2) and EPCAM. LS confers a high lifetime risk of
developing colorectal cancer (CRC) or endometrial cancer (EC) specifically 40-80% (1-4)
and 40%-60% (1, 3-6), respectively. Risks for ovarian cancer and other cancers in LS are
also elevated, although not as markedly.

Consensus guidelines recommend that individuals with LS begin screening colonoscopy
between 20 and 25 years of age or 2-5 years earlier than the youngest age at diagnosis of
CRC in the family (7). Potential strategies for reducing endometrial and ovarian cancer risk
include endometrial biopsy, transvaginal ultrasound, CA125 testing, prophylactic
hysterectomy with bilateral salpingo-oophorectomy in women who have completed
childbearing (8). While oral contraceptives have demonstrated a 50% decrease in
endometrial cancer risk in the general population, they have not yet been proven to be
efficacious in women with Lynch syndrome (9) and may only be appropriate in a select
group of women (10).

Colonoscopy is a cost-effective screening strategy in LS; however, transvaginal ultrasounds
alone have not been effective in identifying early cases of endometrial cancer (11, 12).
Prophylactic hysterectomy with bilateral salpingo-oophorectomy (HYST/BSO) has potential
negative quality of life implications (13, 14). Women’s preferences in the context of shared
decision-making with their health care providers may influence the adoption of and/or
adherence to gynecologic cancer risk management strategies for LS. Few studies have
examined women’s preferences for the type and frequency of LS gynecologic cancer risk
management options (15), nor have studies included psychosocial factors that may influence
how women value or prioritize their management of LS cancer risk. Preference-sensitive
decisions, such as which cancer risk management strategy to undertake, may be influenced
by an individual’s perception of her own risk of developing cancer, as well as other factors
including socioeconomic and demographic considerations, and experiences with family

Gynecol Oncol. Author manuscript; available in PMC 2020 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sunetal.

METHODS

Page 3

members who have been diagnosed with Lynch-related cancers. Using a preference
assessment approach that incorporated psychosocial and family history variables in the
analysis, this study evaluated preferences for LS cancer risk management strategies in LS-
affected women with and without a personal history of cancer.

Study participants

This study was approved by the University of Texas M.D. Anderson Cancer Center
(MDACC) Institutional Review Board. Participants were recruited from a LS registry at
MDACC, and through MDACC physician referral or self-referral. Women aged =25 years
without a prior gynecologic cancer diagnosis were eligible if they were diagnosed with LS
through genetic counseling and testing, or met the revised Amsterdam |1 criteria and thus
had been clinically advised to follow Lynch syndrome screening recommendations.

Preference assessment—Preference assessment is the formal evaluation of the strength
of a patient’s preference for different health states, such as clinical outcomes or cancer
prevention strategies. Preference scores range from 0.0 to 1.0, where 0 represents “least
preferred” and 1 represents “most preferred”. Results of preference assessment studies
increase providers’ understanding of how patients interpret the risks and benefits of a given
cancer treatment or screening strategy. Preference scores are used to quality-adjust outcomes
of cost-effectiveness studies to arrive at cost per quality-adjusted life year (16-18).

Data collection

Data collection was guided by patient preference assessment methods to understand how
patients interpret the risks and benefits of LS cancer risk management strategies (16—-18).

Health states.—Brief written descriptions of 9 health states describing potential LS cancer
risk management strategies were developed based on existing guidelines (7) with input from
gastrointestinal physicians and gynecologic oncologists with clinical LS expertise.
Participants were asked to evaluate the following health states:

a. 3 anchor health states (perfect health, current health, and death), to establish
benchmark preference scores and ensure participant comprehension.

b. 6 cancer screening health states: annual and biannual colonoscopy; annual and
biannual gynecologic cancer screening consisting of endometrial biopsy,
transvaginal ultrasound, and CA125; and, annual and biannual combined
colorectal and gynecologic cancer screening (colonoscopy, endometrial biopsy,
transvaginal ultrasound, and CA125).

C. 1 chemoprevention health state describing the use of oral contraceptives to
prevent gynecologic cancers.

d. 2 surgery health states to prevent or reduce the risk of gynecologic cancers
consisting of premenopausal and postmenopausal hysterectomy and bilateral
salpingo-oophorectomy (HYST/BSO). The health states stated the surgery could
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be performed either via laparoscopy or laparotomy. The premenopausal health
state described symptoms that women would experience after surgery including
flushing, night sweats, and vaginal dryness.

Visual analog scale.—Using a “feeling thermometer”(19) (Fig. 1) adapted from prior
studies (20), women were asked to read each health state description and rank each health
state ranging from O (least preferred) to 100 (most preferred). Preference scores were
calculated by dividing the number corresponding to health state rankings by 100 (i.e., 75/100
=.75). Scores closer to 1.0 reflect more favorable health states.

Standard gamble.—A modified standard gamble assessed womens’ expected threshold of
lifetime risk of endometrial and colorectal cancer, ranging from 0 to 100%, at which they
would consider undertaking each of the risk management strategies described in the health
states. Using the table shown in Fig. 2, a research interviewer asked each woman how high
her risk of colorectal or endometrial cancer would need to be in order to consider
undergoing each of the risk management strategies depicted in the health state descriptions.
Participants were instructed to consider colorectal cancer for the colonoscopy strategy,
endometrial cancer was considered for gynecologic screening, and both cancers were
considered with combined gynecologic and colorectal cancer screening health states. The
standard gamble preference score for a particular health state was calculated by subtracting
participants’ stated threshold of lifetime disease risk from 100% and dividing that difference
by 100 to arrive at a score on a 0.0 to 1.0 scale. Scores closer to 1.0 reflect more favorable
health states; however, for clinical relevance, the standard gamble scores are reported as
lifetime risks.

Cancer worry and perceived cancer risk.—A subgroup of participants (n=48)
completed measures on cancer worry and perceived cancer risk as part of a concurrent
questionnaire study of gynecologic screening in LS (21). This subgroup did not differ from
the rest of study population in terms of demographic and family history characteristics.
Three cancer worry items related to endometrial, ovarian, and colorectal cancer were
adapted from prior cancer worry research (22). Three items assessed perceived risk of
developing endometrial, ovarian, or colorectal cancer compared to other women (ranging
from 1= much lower to 5= much higher), and also quantified risk on a 0 to 100 scale (0=no
chance; 100=definitely).

Descriptive statistics were used to characterize the study sample. Mann-Whitney tests were
used to evaluate differences in preference scores between participant groups. Chi-square and
Fisher’s exact tests were used to compare participant characteristics. All tests were 2-sided
and p<.05 was considered to be statistically significant. Subset analyses examined
differences in visual analog scale and standard gamble scores by age (< 35 years vs. older),
race/ethnicity (White vs. other), education (college graduate vs. other), marital status
(married vs. other), having children (children vs. none), having a first-degree relative with
colorectal cancer, as well as having any family history of endometrial or ovarian cancer.
These subset analyses were also completed on the sub-sample of respondents with no prior
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history of colorectal cancer. Score differences also were evaluated in those with a personal
history of colorectal cancer vs. those with no prior history. IBM SPSS version 23.0 was used
for statistical analysis (Armonk, NY: IBM Corp).

RESULTS

Participant characteristics

Table 1 shows the demographic and clinical characteristics of the study population (N=61).
The mean age was 38.1 years (range, 24.7 — 57.9; 95%CI [36.3, 39.8]). Patients were more
likely to be White (p<.001), married with children (p<.001), and have completed a college

education (p=.01). Almost half (49.2%) had MSH2 mutations (23) and few (16%) had been
previously diagnosed with colorectal cancer. Most had at least one first degree relative with
colorectal cancer and just over one-third had a first degree relative with endometrial cancer.

Preference outcomes

Visual analog scale scores.—Median visual analog scale (\VAS) scores for each LS risk
management strategy are shown in Table 2. The anchor health states for perfect health,
current health, and death were evaluated using only the VAS, and responses indicated
participants comprehended the exercise (perfect health rated highest at 1.0, death rated
lowest at 0.0). Participants rated the annual gynecologic and colorectal cancer combined
screening health state as the highest (most preferred) with a VAS score of .98. Other highly
ranked health states included annual colonoscopy (VAS=.90), gynecologic cancer screening
(.90), chemoprevention with oral contraceptives (0.85), biannual colonoscopy (0.85),
biannual combined screening (0.85), and postmenopausal prophylactic HYST/BSO (.85).
The least favorable cancer risk management strategy was premenopausal prophylactic
HYST/BSO, with a VAS score of .50.

Some differences in rankings of screening and surgical strategies were observed in subgroup
analyses by demographic and clinical variables [refer to Appendix A, Supplemental Data].
Compared to non-White respondents, those who were White had lower median VVAS scored
for biannual screening strategies, including biannual colonoscopy (median VAS score=.80
for White respondents vs. 1.0 for non-White, p=.003), biannual gynecologic screening (0.8
vs. .98, p=.01), and biannual combined screening (.85 vs. .92, p=.04). Women with children
rated postmenopausal HY ST/BSO more favorably compared to those without children
(VAS=.85 vs. .63, p=.038). Women with a college degree or higher rated premenopausal
HYST/BSO lower than women with less than a college degree (VAS .40 vs. .78, p=.01).

When women with a personal history of colorectal cancer were excluded from the analysis,
those with a college degree also rated biannual colonoscopy more favorably (.85 vs. .80, p=.
01). In addition, younger women rated annual colonoscopy less favorably than women over
age 35 (.85 vs .95; p=.038). Women with a first-degree relative affected by a LS gynecologic
cancer rated biannual gynecologic cancer screening less favorably (VAS= .75) compared to
women who did not have a similar family history (VAS=.87) (p=.04).

Standard gamble scores.—The standard gamble median scores and corresponding
lifetime risk levels are shown in Table 2. Chemoprevention with oral contraceptives,
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biannual colonoscopy, biannual gynecologic cancer screening, and biannual combined
gynecologic and colorectal cancer screening were endorsed at a threshold of 20%
endometrial or colorectal cancer lifetime risk. Annual colonoscopy was endorsed at 22%
lifetime risk and annual combined gynecologic and colorectal cancer screening were
endorsed at 25% lifetime risk. Participants would consider annual gynecologic cancer
screening if their lifetime risk was 30%, postmenopausal HYST/BSO at a lifetime risk of
40%, and premenopausal HYST/BSO if their lifetime risk was at least 60%.

Subgroup analyses identified differences in preferences for premenopausal HYST/BSO by
age. Women older than 35 years were more willing to consider premenopausal HYST/BSO
(at 50% lifetime risk) compared to women age 35 or younger (at 80% lifetime risk) (p=.
018). A consistent response pattern was observed after excluding those with personal history
of colorectal cancer from the analysis. Younger women would not consider premenopausal
HYST/BSO unless their lifetime risk was 77.5%, compared to women over 35 years who
would opt for this strategy at 45% lifetime risk (p=.02).

Compared to women who had never been diagnosed with cancer, women with a personal
history of colorectal cancer indicated they would consider biannual gynecologic screening if
their lifetime risk for endometrial cancer was 10%, while women without cancer who would
not choose biannual screening unless their risk was 27.5% (p=.038). Both groups of women
had similar attitudes towards premenopausal HYST/BSO and would only consider
premenopausal HYST/BSO if their life risk for endometrial cancer was 60% (p=.72).
Similarly, women with a personal history of colorectal cancer would opt for postmenopausal
HYST/BSO if their lifetime risk for endometrial cancer was 45%, and women without
cancer would choose this strategy at a lifetime risk of 40% (p=.73).

Several subgroup differences were observed when comparing respondents with and without
family histories of gynecologic cancers. Women with any family history of endometrial or
ovarian cancer were less likely to choose the screening and prevention strategies compared
to women who had no family history of LS gynecologic cancer (Fig. 3). For annual
gynecologic cancer screening, women with a family history would opt for this strategy at a
40% lifetime risk of developing a LS gynecologic cancer, while women without a family
history would select this option with only a 20% lifetime risk (p=.04). Similarly, women
with a family history of gynecologic cancer chose biannual gynecologic cancer at a 30%
lifetime risk level while women without a family history only needed a 10% lifetime risk in
order to choose this strategy (p=.02). The pattern held for women with a family history
compared to those without for biannual colonoscopy (30% vs 10% lifetime risk, p=.01),
biannual combined gynecologic cancer screening (30% vs 10% lifetime risk, p=.02),
premenopausal HYST/BSO (70% vs 40% lifetime risk, p=.03), and postmenopausal
HYST/BSO (50% vs 20% lifetime risk, p=.008). When examining women with and without
a first degree relative affected by a LS gynecologic cancer, those with first degree relatives
were less likely to choose biannual gynecologic cancer screening, opting for this strategy at
a 30% lifetime risk of cancer compared to a 20% lifetime risk for women who did not have a
first degree relative with a gynecologic cancer (p=.03).
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Cancer Worry and Risk Perception

For the subgroup who completed measures of cancer worry and perceived cancer risk,
59.6%, 37% and 27.7% were characterized as having “a lot” of worry about colorectal,
endometrial and ovarian cancer risks, respectively. The median perceived risks of developing
colorectal, endometrial, and ovarian cancers were 75% (interquartile range 60% - 80%),
60% (interquartile range 42.5% - 75%), and 30% (interquartile range 20% - 70%),
respectively.

Among women with at least one first degree relative with colorectal cancer, 61.1%, 33.0%,
and 27.8% reported being “a lot” worried about being diagnosed with colorectal,
endometrial cancer, and ovarian cancer, respectively. The median perceived risks of
developing colorectal, endometrial, and ovarian cancers were 77.5%, 60.0%, 40.0%
respectively.

Among women with first degree relatives with gynecologic cancer, 58.8%, 58.8%, and
23.3% reported being “a lot” worried about being diagnosed with colorectal, endometrial
cancer, and ovarian cancer, respectively. The median perceived risks of developing
colorectal, endometrial, and ovarian cancers were 75.0%, 60.0%, and 30.0%, respectively.

Among women with a family history of gynecologic cancer, 56.7%, 46.7%, and 26.7% were
reported being “a lot” worried about being diagnosed with colorectal, endometrial cancer,
and ovarian cancer, respectively. The median perceived risks of developing colorectal,
endometrial, and ovarian cancers were 70.0%, 55.0%, and 30.0% respectively.

DISCUSSION

To the best of our knowledge, this is one of the first studies that has systematically evaluated
preferences for LS screening and risk management strategies using direct preference
assessment methods such as VAS and SG. This study also was unique in its incorporation of
psychosocial variables, cancer worry and perceived cancer risk, as well as LS family cancer
history to better understand preference for risk management strategies.

Our findings with regard to overall VAS scores showed that annual screening strategies were
the most preferred, with chemoprevention using oral contraceptives and biannual screenings
rated almost as favorably. Using the SG approach, women were most willing to consider oral
contraceptives and biannual screening strategies at the lowest threshold of lifetime risk, with
annual screening strategies considered at slightly higher lifetime risk levels. Surgical
interventions were the least preferred using both VAS and SG, with premenopausal
HYST/BSO rated as the least preferred intervention. These findings suggest that women
may consider screening strategies as more preferable in comparison to risk-reducing
hysterectomy, although there is more definitive evidence regarding the efficacy of surgery in
managing gynecological cancer risk in women with LS.

Younger women were less likely to consider premenopausal HYST/BSO and preferred this
strategy only if their lifetime risk level was higher compared to women over age 35. These
findings are consistent with prior research that indicated negative quality of life outcomes
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among younger women who undergo risk-reducing HYST/BSO, including rapid onset of
menopausal symptoms with increased severity and frequency compared to women who elect
surgery after menopause (24-26).

Parity also may have influenced women’s preferences for prophylactic surgery. Women who
did not have children rated postmenopausal HYST/BSO more favorably by VAS compared
to those with children, which may suggest a desire to preserve one’s ability to have children
compared to those who may have completed childbearing. In counseling women about LS
risk management strategies, it may be important to balance the discussion of individual
preferences for specific strategies along with a consideration of their efficacy and impact on
quality of life and reproductive decisions.

Women with a family history of LS gynecologic cancer were significantly less likely to
consider nearly all gynecologic risk reduction strategies. Those who had first degree
relatives with LS gynecologic cancer also specified higher lifetime risk levels before they
would consider many of the screening and prevention strategies. These preferences may
reflect participants’ observations of and experiences with their relatives’ LS-associated
gynecologic cancers, the most common of which is endometrial cancer, which generally has
a relatively favorable prognosis (29). Symptoms associated with endometrial cancer allow
for earlier diagnosis when the disease is curable, often with surgery alone (30), possibly
leading to the impression that endometrial cancer is survivable when diagnosed at the time
symptoms present. The relative reluctance to endorse gynecologic screening may also be
partly attributed to the dislike of undergoing routine endometrial biopsies, which many
women find painful and inconvenient (31, 32). In contrast, women in the sample with a prior
diagnosis of colorectal cancer had a significantly higher likelihood of endorsing LS
screening strategies compared to those without a personal cancer history, as well as higher
likelihood of endorsing colorectal cancer screening. This finding may reflect a greater
awareness of increased risks of second primary cancers, as lifetime risks of endometrial and
colorectal cancer may be similar in LS-affected women (1, 33).

A subgroup of women (78%) participated in a concurrent study that evaluated perceptions of
gynecologic screening for LS, and provided responses to items that assessed cancer worry
and perceived cancer risk. As expected, cancer worry was higher among those with a
positive family history of LS gynecologic cancer or with first-degree relative affected by
colorectal or LS gynecologic cancer. However, the perceived risk of developing cancer
remained unchanged for endometrial cancer and relatively stable for ovarian and colorectal
cancers.

Despite higher levels of cancer worry and self-perceived risk of LS cancers by women with a
family history of or a first degree relative with LS gynecologic cancers, preferences elicited
using the modified standard gamble revealed these women were not as willing to choose LS
cancer screening and prevention strategies as women who did not have a family history of or
a first degree relatives with LS gynecologic cancers. In other words, women who had a
family history of or first degree relative with LS gynecologic cancers stipulated a higher
level of individual lifetime risk of cancer before choosing most of the risk management
strategies. At first glance, these results seem counterintuitive, as one might think women
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with higher cancer worry levels and higher levels of self-perceived risk would be more risk
averse to their chances of being diagnosed with cancer and thus more willing to choose
screening and prevention strategies (e.g. lower tolerance regarding lifetime risk). While the
underlying reasons are likely complex and varied, it is possible that having high levels of
cancer worry and knowing their own level of risk may not translate into more risk averse
choices in screening and prevention strategies.

This study offers insight regarding women’s potential perceptions and preferences for risk
management options in LS that may be important to incorporate in shared decision-making
when counseling LS-affected women about managing their cancer risk. Although there is
evidence regarding the efficacy of premenopausal HYST/BSO after completion of
childbearing, this option was often among the least preferred options. This preference may
be influenced by an awareness of the detrimental impact on quality of life as a result of
premature menopausal symptoms caused by this surgery (13, 14), and may have influenced
women to elect frequent and life-long surveillance instead. Moreover, less favorable
premenopausal surgery preferences of women without children may indicate the desire to
preserve one’s ability to have children at a future date. While the evidence for gynecologic
screening strategies in LS is limited and providers may be reluctant to recommend such
strategies as a result, it is important for providers to understand how different subgroups of
women with LS may view preferences for risk management, and possible factors influencing
those preferences, when counseling about women about their options. In addition,
experiences with family history have been shown to influence genomic decision-making. In
this study, we showed that the experience of having a family history of the most common LS
cancers may also influence preferences for risk management options. With the increasing
use of genomic screening methods in LS, there may be varying levels of reliance on initially
identifying at-risk individuals based on cancer family history (34). Thus, having a nuanced
understanding of the influence of family cancer history may facilitate a more informed
discussion about risk management strategies in women affected by LS.

While the findings of this study may prove useful to clinicians who counsel women about
LS risk management, there were imitations. The description of gynecologic cancer screening
strategies used in the VAS and SG assessments included ovarian cancer screening with
CAL125 and transvaginal ultrasound along with endometrial biopsy. It is possible that some
women may have been aware that CA125 and transvaginal ultrasound are not proven
screening methods method in detecting ovarian cancer, which in turn may have influenced
their responses to preference assessment exercises. Many of our participants, or their family
members, had been involved in previous LS studies, and may have been more experienced or
better informed about managing LS risk, and their responses may differ compared to more
information-naive patients seen clinically. We did not evaluate health literacy or numeracy
skills prior to the VAS or SG exercises, thus we are not certain of participants’ accurate
comprehension of concepts such lifetime risks of cancer. Finally, while we did observe
differences based on race/ethnicity and education levels, the study population was largely
White and well-educated, and results may not be generalizable to more diverse groups of
LS-affected women.
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For genomic testing to yield the greatest health benefit, patient and provider adoption and
utilization of cancer risk management recommendations for those at highest risk are
essential. A key factor in the adoption of such recommendations is understanding
preferences for the use of recommended strategies (35), particularly when more than one
option is available, as in managing gynecologic cancer risk in LS. Findings from studies
such as ours may facilitate a better understanding of women’s preferences for important
decisions regarding the management of LS cancer risk, and may ultimately facilitate optimal
use and adherence to risk management strategies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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