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ABSTRACT

Background. Risk-reducing hysterectomy (RRH) is the most effective endometrial cancer preventive strategy.
Understanding health-related quality-of-life using health-related utility-scores (HRUS) is essential for counsel-
ling, shared decision-making, and informing health-economic evaluations of endometrial cancer prevention.
This study aimed to determine HRUS for premenopausal RRH, with and without bilateral salpingo-
oophorectomy (BSO).

Methods. Preventing Endometrial-Cancers: Comparing Risk-Reducing Strategies (PRESCORES)
(ISRCTN17432105) part-2 is a UK-based randomised vignette study. Following a robust development process,
vignettes described four postoperative health-states for a 40-year-old otherwise-healthy woman: “RRH at
1-month”, “RRH at 1-year”, “RRH-BSO at 1-month”, “RRH-BSO at 1-year”. These were valued using EQ-5D by
participants recruited from the UK general-population and HRUS calculated. Utilities were subsequently adjusted
by age-and sex-matched general-population reference values. Association of variables was explored with
ordinary-least-squares regression with non-parametric bootstrapping.

Findings. Overall, 1001 women were included and randomised to 1-of-4 groups. The mean-age(4SD)
was 53.6 (£11.4) years. Mean(+SD) HRUS were 0.942 (40.072) for “RRH at 1-year”, 0.841 (£0.137) for
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“RRH-BSO at 1-year”, 0.670 (40.149) for “RRH at 1-month”, and 0.733 (£0.190) for “RRH-BSO at 1-month”, with
significant difference between each group (p < 0.001). Adjusting for age-sex-matched population reference util-
ities, HRUS were 1.000(95% CI:1.00-1.00), 0.994(95% C1:0.97-1.00), 0.866(95% C1:0.84-0.90) and 0.791(95%
CI:0.77-0.81), respectively. Participant factors associated with vignette valuations included age, obesity, heavy
menstrual-bleeding, higher income and mixed/other ethnicity.

Conclusion. This randomised study provides HRUS following premenopausal RRH with and without BSO at
two postoperative time-points, with adjustment against the age-and sex-matched general reference-
population. These values are of relevance for informing counselling of women at increased endometrial
cancer-risk regarding RRH and for health-economic evaluations.

© 2026 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license (http://

creativecommons.org/licenses/by/4.0/).

1. Introduction

Endometrial cancer (EC) is the sixth-most common cancer in
women internationally, and cases are expected to increase by 53% by
2040 [1]. EC is associated with a number of non-genetic and genetic
risk factors; these include obesity, type-2 diabetes mellitus, the meta-
bolic syndrome, reproductive factors, family-history, and cancer-
predisposing syndromes such as Lynch Syndrome (LS) [2,3]. With the
advent of risk-prediction tools incorporating these to provide
personalised EC-risk estimates, it is expected that many more women
at increased EC-risk will be identified in future [4].

For women at increased EC-risk, risk-reducing hysterectomy (RRH)
is the gold-standard preventive strategy, providing ~100% risk-
reduction [5]. RRH is recommended to high EC-risk women with LS
for EC prevention after completing childbearing, along with bilateral
salpingo-oophorectomy (BSO) to reduce the concomitant ovarian can-
cer (OC) risk, depending in part on the woman's age in relation to nat-
ural menopause [6]. RRH is associated with a risk of surgical
complications and possible detrimental impact on quality-of-life (QoL)
[7]. For premenopausal women the potential impact is far greater.
RRH without BSO may result in an earlier age of natural menopause of
up to 3.7 years [8] whereas RRH-BSO leads to surgical menopause
with significant vasomotor symptoms for a majority, along-with long-
term detrimental health consequences such as sexual dysfunction,
heart disease and osteoporosis for a number of women [9,10].
Hormone-replacement-therapy (HRT) is indicated and helps alleviate
symptoms but not to the pre-surgical level with ovaries in-situ [11]. Ad-
ditionally, there is a definitive end to natural fertility. Given the tubal or-
igin of high-grade serous carcinoma, in modern practice bilateral
salpingectomy commonly accompanies hysterectomy with ovarian
conservation for any indication [12]. In this manuscript “RRH” denotes
hysterectomy with or without bilateral salpingectomy and with ovarian
conservation, and “RRH-BSO” denotes hysterectomy with bilateral
salpingo-oophorectomy.

Women considering risk-reducing surgery must weigh the benefits
of cancer prevention against the potential impact on QoL. It is there-
fore essential that accurate information on QoL after RRH is available
for women who may be diagnosed at increased EC-risk from any
risk-factor. QoL can be described using health-related utility-scores
(HRUS), on a spectrum with ‘1’ representing perfect QoL to ‘O’ repre-
senting death, which are used to calculate quality-adjusted life-years
(QALYs). These are essential for health-economic evaluations of EC
prevention used by clinical guidelines, and can inform the develop-
ment of patient decision aids and support framing of recommenda-
tions around clinical counselling [13,14]. Utility-scores can also
enable modelling for defining preventive risk thresholds [15,16],
which may inform subsequent guidance/practice (e.g. in ovarian
cancer) [17-19].

No previous study has reported HRUS following RRH, despite its
importance in decision making, need for health-economic evalua-
tions [20], and being identified as a research priority by policy makers
such as the National-Institute of Health and Care-Excellence (NICE)
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[21]. A major challenge is in identifying the utility of RRH separate
from that of combined RRH-BSO. Premenopausal RRH without BSO
is not currently performed at scale [22], as RRH is predominantly per-
formed for women with Lynch Syndrome. These women are mostly
recommended to undergo RRH with concomitant BSO to reduce
their elevated risk of both endometrial and ovarian cancer, or for
PMS2 carriers to undertake RRH without BSO around the age of natu-
ral menopause [6,23]. There is therefore no sufficiently large cohort of
patients who have undergone premenopausal RRH without BSO from
which quality of life outcomes and utilities could be directly derived.
Furthermore, a Lynch Syndrome cohort would be a poor surrogate for
the isolated utility of RRH, due to their quality-of-life being influ-
enced by their substantially elevated risks of other cancers including
colorectal cancer, with associated lifelong surveillance and risk-
reduction [24]. It is important to isolate the specific utility of RRH
from that of RRH-BSO or that of a multi-cancer risk syndrome in
order to understand the impact that such a procedure would have
on a potentially wider population of women than currently offered
this. With the advent of validated personalised risk-prediction tools,
a larger population of women at increased EC risk is expected to be
identified in future, on the basis of risk factors such as obesity, diabe-
tes, age, polygenic-risk-score, family history, etc [4]. Premenopausal
RRH may become a consideration, and therefore must be evaluated
as a strategy alongside other screening or risk-reduction strategies,
including postmenopausal RRH, or intrauterine progestogen. It is
therefore important to develop indication-independent utilities to
counsel these women and to inform economic evaluations. To isolate
the specific impact from RRH from that of RRH-BSO, an alternative
methodology is required. Health-state utilities are most commonly
derived by administering a preference-based instrument, such as
EQ-5D, to patients within cohort studies or trials. Where a health
state cannot easily be observed in practice, in this case because
there is an insufficient cohort of women who have undergone pre-
menopausal RRH without BSO, the recommended alternative is
vignette-based valuation [25]. For this, a description of the health
state is valued by members of the general public, using EQ-5D or
other approaches.

The aim of this vignette study was to determine the HRUS for a pre-
menopausal woman undergoing RRH for EC prevention, with and with-
out BSO. This is essential for health-economic evaluations and may be
used to inform clinical counselling.

2. Methods

Preventing Endometrial-Cancers: Comparing Risk-Reducing Strate-
gies (PRESCORES) (ISRCTN17432105) part-2 is a UK-based randomised
vignette study. The vignette-development process [26] aimed to de-
scribe the “typical” QoL of an otherwise healthy 40-year-old woman
(previously identified at increased EC-risk) following RRH and RRH-
BSO at short and long-term postoperative timepoints. These were then
valued by members of the general population using EQ-5D [25]. The
four vignettes were:
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1. 1-month after RRH

2. 1-year after RRH

3. 1-month after RRH-BSO
4. 1-year after RRH-BSO

2.1. Vignette development

Evidence to inform development of the vignettes (health state de-
scriptions) was provided from a number of sources. We first conducted
a systematic review of quality-of-life following risk-reducing hysterec-
tomy [7]. Subsequently, vignettes were iteratively developed following
telephone interviews with five clinical experts who provide care to
patients who undergo RRH, and four patients who had undergone
RRH-BSO. Clinician interviews covered their professional experience,
recovery from RRH (or hysterectomy for other indications) including
symptoms, impact on quality-of-life and time taken for recovery,
followed by a review of vignettes and suggested improvements. Patient
interviews covered personal background including LS and any cancer
diagnosis, details of RRH, recovery from RRH including symptoms and
impact on quality-of-life (including questions on sexual and bladder
function), time for recovery, and a review of vignettes and suggestions
for improvement. All interviews were audio recorded and analysed to
inform vignette development. Vignettes were revised and updated
alongside interviews, and interviewees were able to see evolving drafts
of the vignettes. All interview participants approved the final draft of vi-
gnettes. For all four vignettes the woman's age was standardised at
40 years at the time of valuation, irrespective of postoperative interval,
so that the health states would be directly comparable and could be ad-
justed against a single general-population reference value for 40-year-
old women. For vignettes describing RRH-BSO, patients were assumed
to be taking HRT in accordance with national recommendations [6,11]

Table 1
Clinicians and patients interviewed.

Interviewee Experience

Consultant Gynaecological
Oncologist

Over 10 years' experience as a
gynaecological oncologist, current lead for
a gynaecological cancer risk-reduction
clinic.

Over 10 years' experience as a
gynaecological oncologist, current lead for
a gynaecological cancer risk-reduction
clinic.

Over 20 years' experience as a
gynaecologist, current lead for a
menopause service within a
gynaecological cancer risk-reduction clinic.
Over 10 years' experience as the lead
clinical nurse specialist in a gynaecological
cancer risk-reduction clinic, previously

20 years' experience in oncology nursing.
Over 5 years' experience in general
gynaecology nursing, and over 2 years'
experience in a gynaecological cancer
risk-reduction clinic.

Lynch syndrome carrier

RRH-BSO 1 year ago

Unaffected

Lynch syndrome carrier

RRH-BSO 4 years ago

Previous colorectal cancer

Consultant Gynaecological
Oncologist

Consultant Gynaecologist with
subspeciality interest in reproductive
health

Clinical nurse specialist in
gynaecological cancer risk-reduction

Clinical nurse specialist in
gynaecological cancer risk-reduction

Patient - 42F

Patient - 62F

Patient - 49F Lynch syndrome carrier
RRH-BSO 4 years ago
Previous breast cancer

Patient - 47F Lynch syndrome carrier

RRH-BSO 3 years ago
Unaffected

Clinicians are described by role, patients are described by their age in years and gender.
RRH-BSO - risk-reducing hysterectomy and bilateral salpingo-oophorectomy.
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(assuming no contraindications). See Table 1 for details of clinicians
and participants interviewed.

2.2. Recruitment

Vignettes were valued by a representative sample of the general
population (rather than patients), as recommended by NICE [25]. Eligi-
bility criteria included adult UK-women who were aged between 35
and 75 years, reflecting the ages at which RRH is offered in clinical prac-
tice [6]. Participants with a history of EC were excluded. Participants
were recruited using a commercial survey company (Dynata, USA),
stratified by age to be representative of the age-distribution of UK
general population women within the target age range.

2.3. Outcomes

The primary outcome was the mean HRUS for each of the four
vignette scenarios. Secondary outcomes included the identification of
factors associated with HRUS.

2.4. Questionnaire and randomisation

The questionnaire included relevant questions on demographics and
medical history, self-EQ-5D-5L and visual analogue scale (VAS) [27],
and the vignette valuation exercise. Simple randomisation using the
Python randomisation function was used to randomise participants
into viewing one-of-four vignettes. Participants were asked to imagine
they were the person described in the vignettes, and value the health
and quality-of-life of the vignette using EQ-5D-5L. The questionnaire
is provided in the appendix.

2.5. Statistical analysis

The desirable sample-size was planned to be 1000 women (250 re-
sponses per-vignette). This was judged to provide sufficient precision to
evaluate potential difference in mean EQ-5D between vignette groups.
For example, one standard-error on the difference would be approxi-
mately 8.9% (sqrt(2/250)) of the standard-deviation of EQ-5D in the
sample. HRUS were valued using the NIHR Policy-Research-Unit in Eco-
nomic Methods of Evaluation of Health-and-Care Interventions
“EEPRU” dataset [28]. For vignette HRUS and VAS, adjustment for out-
liers was made by excluding values which were 1.5x the interquartile
range above the upper-quartile or below the lower-quartile [29], with
values provided as means +standard deviation. The Kruskal-Wallis
test was used to compare adjusted HRUS between the four scenarios,
with post-hoc pairwise comparisons using the Mann-Whitney U test
with Bonferroni correction.

Exploratory analysis was performed with ordinary least-squares
regression (OLS) using non-parametric bootstrapping to compare
variables which may be associated with vignette-HRUS at each time-
point [30]. For regression analysis, factors were dichotomised for men-
opausal status (postmenopausal vs premenopausal), household income
(>£40,000 vs <£40,000), and education level (higher vs further/
secondary). The adjusted mean HRUS difference between RRH and
RRH-BSO at each time-point were determined using OLS, with
confidence-intervals (Cls) from a non-parametric bootstrap [31]. To de-
termine the utility-value for each health state, suitable for use in health-
economic evaluations [32], mean vignette valuations were then divided
by the mean general population reference values for 40 year old women
[33]. Analyses were undertaken using SPSS (IBM-Corporation, USA) and
Stata-v18 (StataCorp, USA).

2.6. Ethical approval

This study was approved by the Surrey Research-Ethics-Committee
(05/12/2022: 22/PR/1167, amended 14/06/24(SA2)).
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2.7. Patient and public involvement (PPI)

The questionnaire, along with patient-facing materials such as the
participant information sheet were reviewed by patient representatives
including from the charity Lynch-Syndrome UK (LSUK), and lay mem-
bers of the general public (without specific health conditions) who
formed part of the Wolfson-Institute of Population-Health (WIPH) pub-
lic and patient involvement (PPI) group.

3. Results
3.1. Participants

Due to the survey methods used it is not possible to know how many
potential participants were invited to participate. A total of 1001
women were randomised from 1528 respondents (Fig. 1).

The mean-age (+SD) of participants was 53.6 &+ 11.4 years. Baseline
characteristics of all participants, including self-EQ-5D and VAS, are in
Table 2.

3.2. Vignette health-related utility-scores

There were 70 HRUS that were judged to be outliers and subse-
quently excluded from the analysis. The mean (4+SD) HRUS-score was

Invited

A

No
Consented

Yes

Excluded (n=75)

No

Female Excluded (n=342)

Age
35-75 years

Excluded (n=110)

Randomised
n=1001

RRH RRH RRH-BSO RRH-BSO
1 month 1 year 1 month 1 year
Completed Completed Completed Completed
(n=248) (n=251) (n=251) (n=251)

Fig. 1. PRISMA flowchart.
Legend: RRH - risk-reducing hysterectomy; RRH-BSO - risk-reducing hysterectomy and
bilateral salpingo-oophorectomy.
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highest for “RRH 1-year” at 0.942 (+0.072), followed by “RRH-BSO 1-
year” at 0.841 (40.137), while “RRH 1-month” was 0.670 (4-0.149)
and “RRH-BSO 1-month” was 0.733 (+0.190) (see Table 3 and Fig. 2).
There was significant difference between the 4 groups (p < 0.001)
and pairwise comparisons indicated significant differences across all
pairs of groups (p < 0.001). VAS based scores ranged from 60.16 for
“RRH 1-month” to 86.63 for “RRH 1-year” (Table 3).

3.3. Regression analysis

Age (0.0014, 95%CI:0.0004,0.0024, p = 0.007) and post-menopausal
status (0.0283, 95%Cl:0.0036,0.0529, p = 0.024) of participants were as-
sociated with higher vignette HRUS overall, whereas mixed ethnicity
was associated with lower vignette HRUS (—0.0913, 95%CI: —0.1770,
—0.0055, p = 0.037).

At 1-month, post-RRH mean vignette-HRUS was 0.0635 (95%CI:
0.0940,0.0330) lower for RRH versus RRH-BSO. For this time-point, in-
creasing age was associated with higher HRUS for RRH vs RRH-BSO
(0.0016, 95%Cl1:0.0002,0.0030, p = 0.024), whereas obesity was associ-
ated with lower HRUS for RRH versus RRH-BSO (—0.0459, 95%Cl:
—0.0819,—0.0098, p = 0.013). Postmenopausal status was not
significantly associated with a difference in HRUS between RRH versus
RRH-BSO at 1-month (p = 0.107). After adjusting for age and obesity,
the mean difference in HRUS between RRH and RRH-BSO at 1-month
was —0.0628 (95%Cl: —0.0928,—0.0328, p < 0.001).

At 1-year, mean vignette HRUS was 0.1009 (95%Cl:0.0810,0.1209)
higher for RRH versus RRH-BSO. At this timepoint, higher income was
associated with an increasing HRUS for RRH vs RRH-BSO (0.0193, 95%
CI:0.0003,0.0383, p = 0.046), whereas heavy menstrual bleeding was
associated with a mean decrease in HRUS for RRH vs RRH-BSO
(—0.0351, 95%Cl: —0.0680,—0.0022, p = 0.037), and postmenopausal
status was not associated with any difference in HRUS for RRH vs
RRH-BSO(p = 0.077). Therefore, after adjusting for income and heavy
menstrual bleeding, the mean difference in HRUS between RRH and
RRH-BSO at 1-year was 0.0991 (95%(l:0.0799,0.1182, p < 0.001).

3.4. Adjustment against general population reference

After adjusting for the age and sex- matched general-population,
HRUS for “RRH 1-year” were 1.000 (95%Cl:1.00,1.00), “RRH-BSO 1-
year” were 0.994 (95%Cl:0.97,1.00), “RRH 1-month” were 0.791 (95%
(C1:0.77,0.81) and “RRH-BSO 1-month” were 0.866 (95%CI:0.84,0.90)
(see Table 4).

4. Discussion
4.1. Main findings

This study provides HRUS following premenopausal RRH with and
without BSO; finding a mean HRUS for RRH of 0.6695 at 1-month and
0.9416 at 1-year, and for RRH-BSO of 0.7330 at 1-month and 0.8407 at
1-year. These valuations are significantly different across all compari-
sons. When comparing against age-and sex-matched general popula-
tion reference values, this translates to an adjusted HRUS of 0.791 for
RRH at 1-month, 1.000 for RRH at 1-year, 0.866 for RRH-BSO at 1-
month, and 0.994 for RRH-BSO at 1-year. Increasing age of participants
and postmenopausal status were associated with higher valuations
overall, and higher income was associated with higher valuations for
RRH vs RRH-BSO at 1-year. Obesity and heavy menstrual-bleeding
were associated with lower valuations for RRH compared to RRH-BSO
at 1-month and 1-year respectively.

4.2, Strengths and limitations

This is the first study to report HRUS following ‘RRH’ for EC preven-
tion, ‘with and without’ BSO, and provides values which can be used for
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Table 2
Baseline characteristics of all included participants (n (%) unless otherwise specified).

RRH 1 month RRH 1 year RRH-BSO 1 month RRH-BSO 1 year Overall
N 248 251 251 251 1001
Age, mean [SD] 53.3[11.1] 54.3[11.6] 53.9[11.2] 53.5[11.5] 53.6[114]
Nature of periods:
Regular 65 (26.2%) 62 (24.7%) 58 (23.1%) 65 (25.9%) 250 (25.0%)
Irregular 21 in last year 45 (18.1%) 34 (13.5%) 38 (15.1%) 44 (17.5%) 161 (16.1%)
No periods for 1 year 138 (55.6%) 155 (61.8%) 155 (61.8%) 142 (56.6%) 590 (58.9%)
Personal medical history':
Obesity (BMI >30) 3 (21.4%) 64 (25.5%) 53 (21.1%) 8 (23.1%) 228 (22.8%)
Diabetes 8 (7.3%) 16 (6.4%) 15 (6.0%) 7 (6.8%) 66 (6.6%)
PCOS 0 (4.0%) 8(3.2%) 8 (3.2%) 6 (6.4%) 42 (4.2%)
Heavy menstrual bleeding 43 (17.3%) 30 (12.0%) 30 (12.0%) 36 (14.3%) 139 (13.9%)
Endometriosis 7 (2.8%) 11 (4.4%) 12 (4.8%) 13 (5.2%) 43 (4.3%)
Hypertension 52 (21.0%) 52 (20.7%) 62 (24.7%) 41 (16.3%) 207 (20.7%)
Personal cancer history
No 229 (92.3%) 227 (90.4%) 233 (92.8%) 227 (90.4%) 916 (91.5%)
Yes 18 (7.3%) 23 (9.2%) 15 (6.0%) 24 (9.6%) 80 (8.0%)
Cancer type':
Breast 6 (2.4%) 14 (5.6%) 7 (2.8%) 8 (3.2%) 35 (3.5%)
Bowel 3(1.2%) 0 (0%) 1(0.4%) 2 (0.8%) 6 (0.6%)
Melanoma 2 (0.8%) 3(1.2%0 0 (0%) 2 (0.8%) 7 (0.7%)
Ovarian 0 (0%) 2 (0.8%) 2 (0.8%) 3(1.2%) 7 (0.7%)
Lymphoma 1(0.4%) 1(0.4%) 1(0.4%) 0 (0%) 3(0.1%)
Kidney 1(0.4%) 0 (0%) 0 (0%) 1(0.4%) 2 (0.2%)
Brain 0 (0%) 0 (0%) 0 (0%) 1(0.4%) 1(0.1%)
Other 5 (2.0%) 3(1.2%) 4 (1.6%) 6 (2.4%) 18 (1.8%)
Family history of womb/ ovarian/ cervical cancer 24 (9.7%) 31 (12.4%) 27 (10.8%) 19 (7.6%) 103 (10.3%)
Have children 174 (70.2%) 184 (73.3%) 168 (66.9%) 181 (72.1%) 707 (70.6%)
Plan for more children
No 226 (91.1) 226 (90.0%) 226 (90.0%) 227 (90.4%) 905 (90.4%)
Yes 12 (4.8%) 18 (7.2%) 10 (4.0%) 11 (4.4%) 51 (5.1%)
Unsure 10 (4.0%) 7 (2.8%) 15 (6.0%) 13 (5.2%) 45 (4.5%)
Ethnicity
White 208 (83.9%) 213 (84.9%) 226 (90.0%) 214 (85.3%) 861 (86.0%)
Black 8 (3.2%) 11 (4.4%) 5 (2.0%) 11 (4.4%) 5 (3.5%)
Asian 16 (6.5%) 12 (4.8%) 10 (4.0%) 10 (4.0%) 8 (4.8%)
Mixed 9 (3.6%) 4 (1.6%) 2 (0.8%) 5 (2.0%) 0 (2.0%)
Other 7 (2.8%) 11 (4.4%) 8 (3.2%) 11 (4.4%) 7 (3.7%)
Relationship status
Single 52 (21.0%) 45 (17.9%) 43 (17.1%) 46 (18.3%) 186 (18.6%)
In a relationship 33 (13.3%) 22 (8.8%) 24 (9.6%) 21 (8.4%) 100 (10.0%)
Married/ co-habiting 121 (48.8% 148 (59.0%) 144 (57.4%) 146 (58.2%) 559 (55.8%)
Separated/ divorced/ widowed 41 (16.5%) 35 (13.9%) 40 (15.9%) 37 (14.7%) 153 (15.3%)
Educational level
No formal qualifications 9(3.6%) 3(5.2%) 5(2.0%) 15 (6.0%) 42 (4.2%)
GCSE or equivalent 55 (22.2%) 2 (20.7%) 72 (28.7%) 51 (20.3%) 230 (23.0%)
A-Level or equivalent 56 (22.6%) 8 (23.1%) 62 (24.7%) 61 (24.3%) 237 (23.7%)
Undergraduate degree or equivalent 70 (28.2%) 72 (28.7%) 62 (24.7%) 69 (27.5%) 273 (27.3%)
Postgraduate degree or equivalent 38 (15.3%) 6 (14.3%) 29 (11.6%) 39 (15.5%) 142 (14.2%)
Other 20 (8.1%) 0 (8.0%) 21 (8.4%) 16 (6.4%) 77 (7.7%)
Household income
< £10,000 15 (6.0%) 20 (8.0%) 17 (6.8%) 20 (8.0%) 72 (7.2%)
£10,000-£19,999 47 (19.0%) 39 (15.5%) 42 (16.7%) 53 (21.1%) 181 (18.1%)
£20,000-£29,999 55 (22.2%) 52 (20.7%) 53 (21.1%) 45 (17.9%) 205 (20.5%)
£30,000-£39,999 48 (19.4%) 39 (15.5%) 34 (13.5%) 44 (17.5%) 165 (16.5%)
£40,000-£49,999 31 (12.5%) 29 (11.6%) 31 (12.4%) 33 (13.1%) 124 (12.4%)
>£50,000 48 (19.4) 65 (25.9%) 67 (26.7%) 55 (21.9%) 235 (23.5%)
Self EQ-5D HRUS*
Mean 0.73704 0.72475 0.72373 0.73278 0.72955
Median 0.79100 0.79000 0.79100 0.79100 0.79100
SD 0.23897 0.24261 0.25431 0.24363 0.24466
Min —0.22100 —0.24000 —0.35800 —0.21100 —0.35800
Max 0.98800 0.98800 0.98800 0.98800 0.98800
25th percentile 0.65550 0.66800 0.66300 0.68000 0.66750
75th percentile 0.88900 0.86800 0.88900 0.88900 0.88900
Self VAS*
Mean 67.40 68.09 68.44 68.78 68.18
Median 70.00 71.00 71.00 72.00 71.00
SD 20.62 21.16 20.88 21.05 20.90
Min 3.00 12.00 9.00 10.00 3.00
Max 100 100 100 100 100
25th percentile 50.50 50.00 59.00 59.00 58.00
75th percentile 82.00 82.00 82.00 85.00 82.00

" Self EQ.5D and VAS scores based on participant QoL/health at time of questionnaire completion; RRH - risk-reducing hysterectomy; RRH-BSO - risk-reducing hysterectomy and
bilateral salpingo-oophorectomy; SD - standard deviation; VAS - visual analogue scale, HRUS - health-related utility scores, BMI - body mass index, PCOS - polycystic ovarian syndrome.
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Table 3
Vignette EQ-5D health-related utility scores and visual-analogue scale.
RRH RRH RRH-BSO RRH-BSO
1 month 1 year 1 month 1 year

EQ-5D HRUS
N 231 219 240 241
Mean 0.66953 0.94164 0.73299 0.84071
Median 0.66900 0.98500 0.75200 0.86800
SD 0.14879 0.07239 0.18977 0.13661
Minimum 0.26800 0.69400 0.18100 0.42200
Maximum 0.98500 0.98500 0.98500 0.98500
25th 0.58200 0.89000 0.61900 0.77750
percentile
75th 0.76900 0.98500 0.89000 0.98500
percentile
VAS
N 243 226 250 248
Mean 60.16 86.63 64.76 74.04
Median 61.00 90.00 68.00 80.00
SD 17.80 10.80 20.07 17.84
Minimum 19.00 58.00 10.00 20.00
Maximum 100 100 100 100
25th 50.00 80.00 50.00 61.50
percentile
75th 71.00 95.00 80.00 89.00
percentile

RRH - risk-reducing hysterectomy; RRH-BSO - risk-reducing hysterectomy and bilateral
salpingo-oophorectomy; SD - standard deviation; HRUS - health-related utility scores;
VAS - visual analogue scale.

counselling and health-economic evaluations of women at increased
EC-risk. It closely follows methodological recommendations from NICE
with respect to vignette development and valuation [25,26]. Vignettes
were developed following a rigorous process using evidence from a sys-
tematic review [7], clinical and patient experts, and were iteratively de-
veloped and piloted prior to use. We used a validated and widely-used
tool (EQ-5D) to value HRUS, with the currently recommended UK valu-
ation algorithm [25]. A large sample of women were recruited, repre-
sentative of the UK population across the age range at which RRH is
offered in clinical practice to high-EC-risk women, and randomisation
minimised biases in scenario allocation. The vignettes were designed
to value the health states of premenopausal RRH and RRH-BSO irrespec-
tive of the source of EC risk. Whilst oophorectomy at around age 40 is

Table 4
Adjusted vignette HRUS against general population reference values for England.
Source Mean Lower Upper
95% 95%
Cl Cl
General population reference HRUS, 40-44 yrs.,
female [24] 0.8460 0.8420  0.8610
Adjusted HRUS by scenario
RRH, 1 month 0.7914 0.4173 1.0000*
RRH, 1 year 1.0000 0.8777 1.0000*
RRH-BSO, 1 month 0.8664 0.3480 1.0000*
RRH-BSO, 1 year 0.9937 0.5444 1.0000*

" Upper limit bounded to 1.00; HRUS - Health related utility scores; RRH - risk-reducing
hysterectomy; RRH-BSO - risk-reducing hysterectomy and bilateral salpingo-oophorec-
tomy; CI - confidence interval.

principally indicated for MLH1 and MSH2 carriers, the resulting utilities
are applicable wherever premenopausal RRH with or without oopho-
rectomy may be considered, and are required for economic evaluation
and may help inform counselling irrespective of the underlying
indication.

Limitations are those typical of a vignette study rather than a pro-
spective study in affected patients evaluating change from baseline
over time. This was not possible as premenopausal RRH without BSO
is not yet routinely undertaken at the scale required to provide a suffi-
ciently large cohort to assess this. Despite rigorous development there
may be subtle differences between the vignette description of the “typ-
ical” patient experience and reality, and each vignette cannot be com-
prehensive, or it would be too long and infeasible. Vignette content
reflects contemporary UK clinical practice, for example, the availability
of endometrial surveillance, although the reference to screening was
not intended to be an endorsement of this as a risk-reducing strategy.
The patients who contributed to vignette development had predomi-
nantly undergone RRH-BSO for Lynch Syndrome; whilst the postopera-
tive health state is largely determined by the surgery itself rather than
the underlying indication, their experience may have shaped some at-
tributes emphasised in the vignettes. Although the vignettes depict a
“typical” postoperative experience on standard HRT, they cannot cap-
ture every variation in management pathway or recent advances in
menopause treatment such as non-hormonal agents for vasomotor
symptoms. Participants may not be reliable in their valuation of
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Fig. 2. Boxplot of vignette EQ-5D HRUS by scenario.

Scenario

Legend: HRUS - Health related utility scores; RRH - risk-reducing hysterectomy; RRH-BSO - risk-reducing hysterectomy and bilateral salpingo-oophorectomy.
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vignettes due to their inability to fully imagine themselves as the de-
scribed patient, or to remember and incorporate all aspects of the vi-
gnette into their judgement. We deliberately did not explicitly specify
the anxiety/depression dimension within the vignettes, to avoid prim-
ing or labelling effects. Therefore, valuations on this dimension reflect
participants' interpretation of the described state rather than an explicit
descriptor, which may have introduced additional variation. There may
be lack of engagement from some participants; this was suspected with
those recording very low scores and is somewhat mitigated by the re-
moval of outliers. Inclusion of such low-scoring outliers would have re-
duced the mean EQ-5D scores by between 0.03 and 0.07 depending on
scenario. However, including the outliers in a sensitivity analysis
showed that RRH 1-month still led to the lowest EQ-5D valuation, and
RRH 1-year the highest. There are recognised biases with vignette valu-
ations such as in naming a condition (“cancer” or “menopause”), which
may result in lower ratings than a patient with such a condition would
self-rate. These issues are further discussed below.

4.3. Interpretation

Although many findings are as expected, there is an inconsistency in
the higher valuation for RRH-BSO compared to RRH at 1-month given
the burden of surgical menopause following BSO (albeit mitigated by
HRT). Nevertheless, as expected, valuation improved with time, with
RRH-BSO at 1-year being higher than at 1-month. Additionally, RRH at
1-year was valued higher than RRH-BSO at 1-year. A possible explana-
tion is the impact of descriptive length of the vignette; RRH-BSO at 1-
month was the longest scenario and thus participants may have paid
less attention to every detail. Participants may have been more inclined
to skip, ignore or forget content during the valuation, as has been previ-
ously recognised [26]. This is further supported by the finding that
“RRH-BSO at 1-month” had the highest dispersion and hence variation
in interpretation amongst participants.

Care was taken to minimise the “labelling” effect, whereby naming a
disease state reduces valuations in those without disease, due to their
preconceptions and biases [34]. Despite the lack of the word “meno-
pause”, there was variation in how participants valued surgical meno-
pause states. Participant age and postmenopausal status were
associated with higher valuations overall, although not always when
comparing RRH versus RRH-BSO. Heavy menstrual bleeding and obesity
were associated with a smaller difference in HRUS between RRH/RRH-
BSO, perhaps suggesting that some participants may have assumed
that cyclical pain associated with their heavy menstrual bleeding may
have continued (as this was not specified in the vignette), or that they
viewed the menopause more favourably than others. Higher income
was associated with a greater difference between RRH and RRH-BSO
at 1-year. This may possibly reflect a greater awareness amongst those
with higher income of the impact of surgical menopause on QoL [35],
although other studies have reported a positive association between in-
come and attitudes towards the menopause and reduced symptom se-
verity [36]. While mixed/other ethnicity were associated with lower
valuations overall, and other studies have reported ethnic differences
in attitudes towards the menopause [37,38], the small number of partic-
ipants and non-specific/diverse nature of these categories suggests need
for caution in interpretation.

The results of this study can be compared to other studies reporting
HRUS of RRSO for OC prevention, menopause, and hysterectomy for
gynaecological disease. A previous vignette study found a mean HRUS
of risk-reducing BSO for OC prevention of 0.95 amongst BRCA PV-
carriers, although with no adjustment against general population refer-
ence [39]; this study is widely used as the basis for health-economic
evaluations of OC prevention [40]. This valuation is different to the pres-
ent study which valued RRH-BSO at 1 year as 0.841 (or 0.994 after
adjusting against the reference population), likely in-part as vignettes
in the current study described HRT to satisfactorily control symptoms,
whilst also providing greater detail on vignette development, content
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(including patient age/postoperative time-point, symptoms), using
EQ-5D rather than direct valuation, and adjustment against the general
population reference. This valuation of HRUS of RRH-BSO at 1-year
(0.841) is similar to a vignette-study which reported HRUS from mild
menopausal symptoms as 0.85 [41], and a large cohort study which re-
ported reduced QoL in postmenopausal women, although neither spe-
cifically explored the impact of hysterectomy [42]. The HRUS of the
“RRH-BSO at 1-year” group is similar to a cohort study reporting 0.86
after 6-months' follow-up of hysterectomy-BSO for early-stage EC
[43], and after 1-year follow-up in a randomised-controlled trial of lap-
aroscopic hysterectomy for benign indications (0.897-0.920) [44,45].
Another randomised-controlled trial of hysterectomy (without BSO)
for menorrhagia found a low baseline HRUS of 0.78, which improved
to 0.88 after 5-years' follow-up [46]. Thus, RRH in the current study is
associated with a higher valuation than treatment hysterectomy,
which would be expected given that patients in the scenarios had no
ongoing gynaecological disease (which would lower their baseline
QoL).

Both RRH-BSO vignettes described good compliance with HRT,
which was reasonable given national recommendations that the operat-
ing gynaecologist would advise on postoperative HRT, with appropriate
follow-up in primary or secondary care [6,11]. Where services do not
provide this, or patients have contraindications, the QoL impact of surgi-
cal menopause would be expected to be much greater [9], and this
should be factored into clinical decision-making/economic modelling.

Overall, there is reason to have high confidence in the 1-year valua-
tions of RRH + BSO in the current study; results are consistent with and
slightly higher than other studies of treatment hysterectomy for
gynaecological disease. Although RRH-BSO received a significantly
lower valuation than RRH at 1-year, this is comparable to valuations of
risk-reducing BSO, or hysterectomy-BSO for gynaecological disease/EC,
and translates to a minimal difference in QoL (0.994) after adjusting
for general population reference values. There is greater variation
amongst the 1-month valuations, perhaps reflecting the greater varia-
tion in recovery at this time point, and reflecting the well-recognised
phenomenon of lower valuations of health states by controls.

Although utilities were elicited from a UK general-population sam-
ple, scored using the UK EQ-5D value set and then adjusted against
that same value set, the adjusted utilities are potentially generalisable
to other settings, provided there is comparable post-operative meno-
pause treatment. This adjusted utility decrement is less sensitive to dif-
ferences in national value sets or baseline population health than the
unadjusted values [32]. These are therefore suitable for use in economic
models in other settings, including the US, provided there are setting-
specific epidemiological and cost inputs. However, the observed differ-
ences in valuations by participant characteristics, in particular ethnicity,
should be interpreted with caution as these likely reflect a UK-specific
context and are not directly generalisable to other healthcare systems/
ethnic populations.

Whilst this study isolates the utilities of RRH and RRH-BSO, ulti-
mately decision making would also consider other alternative strategies
and a complete economic evaluation of EC risk-reduction strategies
would also require utilities for alternative strategies, such as the
levonorgestrel-releasing intrauterine system and endometrial surveil-
lance. Obtaining utilities for such approaches should be a priority for
future research.

5. Conclusion

This vignette-based randomised study finds that for a 40-year-old
woman in the UK, the HRUS following RRH is 0.670 after 1-month and
0.942 after 1-year, and for RRH-BSO is 0.733 after 1-month and 0.841
after 1-year. Adjusted for general population reference values, this
equates to 0.791 for RRH at 1-month, 1.000 for RRH at 1-year, 0.866
for RRH-BSO at 1-month, and 0.994 for RRH-BSO at 1-year. This study
helps isolate the specific impact of RRH from RRH-BSO, can help inform



S. Oxley, A. Dibden, T. Whenham et al.

clinical guidelines and is highly relevant for health-economic evalua-
tions and modelling risk thresholds for offering EC prevention.
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