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Abstract
Objective: To study the impact of premenopausal risk-reducing salpingo-
oophorectomy (RRSO), compared with postmenopausal RRSO, on urinary inconti-
nence (UI) ≥10 years later.
Design: Cross-sectional study, nested in a nationwide cohort.
Setting: Multicentre in the Netherlands.
Population: 750 women (68% BRCA1/2 pathogenic variant carriers) who under-
went either premenopausal RRSO (≤45 years, n = 496) or postmenopausal RRSO 
(≥54 years, n = 254). All participants were ≥55 years at the time of the study.
Methods: Urinary incontinence was assessed by the urinary distress inventory-6 
(UDI-6); a score ≥33.3 indicated symptomatic UI. The incontinence impact ques-
tionnaire short form (IIQ-SF) was used to assess the impact on women's health-
related quality of life (HR-QoL). Differences between groups were analysed using 
regression analyses adjusting for current age and other confounders.
Main outcome measures: Differences in UDI-6 scores and IIQ-SF scores between 
women with a premenopausal and a postmenopausal RRSO.
Results: Women in the premenopausal RRSO group had slightly higher UDI-6 
scores compared with women in the postmenopausal RRSO group (P = 0.053), and 
their risk of symptomatic UI was non-significantly increased (odds ratio [OR] 2.1, 
95% confidence interval [95% CI] 0.93–4.78). A premenopausal RRSO was associ-
ated with a higher risk of stress UI (OR 3.5, 95% CI 1.2–10.0) but not with urge UI.  
The proportions of women with a significant impact of UI on HR-QoL were simi-
lar in the premenopausal and postmenopausal RRSO groups (10.4% and 13.0%,  
respectively; P = 0.46).
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1  |   I N TRODUC TION

Women carrying a BRCA1/2 germline pathogenic variant 
(BRCA1/2pv) are advised to undergo risk-reducing salpingo-
oophorectomy (RRSO) to prevent ovarian cancer. BRCA1pv 
carriers are advised to undergo RRSO at ages 35–40 and 
BRCA2pv carriers at ages 40–45, after completion of child-
bearing. The consequence of this procedure is an immediate 
menopause, at a considerably younger age than in women 
from the general population. This may induce long-term 
morbidity and reduced health-related quality of life (HR-
QoL) due to menopause-related vulvovaginal atrophy and 
urinary tract symptoms.

Reduced circulating estrogen levels due to menopause re-
sult in reduced collagen content, urethral shortening, thin-
ning of urethral mucosa and vaginal epithelium, decreased 
urinary sphincter contractility and reduced bladder com-
pliance.1 These postmenopausal changes in the urogenital 
tissues may result in lower urinary tract symptoms such as 
urgency, recurrent urinary tract infections and urinary in-
continence (UI).2,3

The prevalence of UI in postmenopausal women aged 
>60 years varies between 38% and 55%.4 Up to 70% of women 
relate the onset of UI to their final menstrual period,1 which 
is consistent with a peak in UI prevalence at ages 45–55, 
suggesting that menopause-associated anatomical and func-
tional changes of the urogenital tissues are important con-
tributors to UI.5,6

Stress urinary incontinence (SUI, involuntary loss of 
urine due to abdominal pressure, such as during exercise or 
coughing) shows a peak prevalence around menopause, and 
declines afterwards. In contrast, urge urinary incontinence 
(UUI, the sudden need to pass urine that is difficult to post-
pone), shows an increasing prevalence with a longer duration 
after menopause, possibly due to progressive atrophy.4,7,8

The prevalence of UI increases with age.9 Therefore, when 
examining risk factors for UI, it is difficult to discriminate 
effects of menopause from general ageing effects. Other es-
tablished risk factors for UI in women include higher body 
mass index (BMI), parity and vaginal delivery. Besides 
menopause, other potential risk factors include diabetes and 
hysterectomy.1,10,11 Systemic menopausal hormone therapy 
(MHT) does not appear to reduce UI risk, but may do so 
when administered vaginally.12

While hysterectomy appears to increase the risk of uri-
nary incontinence, studies are inconsistent as to whether a 

bilateral salpingo-oophorectomy has an additional negative 
effect on UI.13–15 The effect of a premenopausal salpingo-
oophorectomy has not been examined. Therefore, we aimed 
to examine the impact of a premenopausal RRSO on the 
prevalence of UI at least 10 years later. We hypothesised that 
women with a premenopausal RRSO, compared women of 
equal age with a postmenopausal RRSO, would more often 
experience UI due to their longer postmenopausal period.

2  |   M ETHODS

2.1  |  Patient selection and recruitment

Participants were Dutch women participating in the 
HARMOny study16 (ClinicalTrials.gov NCT03835793), a 
multicentre cross-sectional study, nested in a nationwide 
cohort of women at high familial risk of breast/ovarian can-
cer.17,18 Study design and procedures have been described 
previously.16 Briefly, between 2018 and 2021, we invited 
women from this cohort to a study assessing the long-term 
effects of RRSO on cardiovascular disease, bone health, cog-
nition and HR-QoL. Eligibility criteria included a high fa-
milial risk of breast/ovarian cancer, current age of ≥55 years 
and having undergone RRSO either before age 45 or after age 
54. Exclusion criteria were ovarian cancer, metastatic dis-
ease and therapy-induced menopause >5 years before RRSO. 
Breast cancer was not an exclusion criterion. The study has 
been approved by the Institutional Review Board of the NKI.

2.2  |  Study assessments

Women were asked to complete an online questionnaire on 
general health, cancer-specific outcomes, cardiovascular 
health, reproductive history and medical treatments, includ-
ing use of MHT.

2.3  |  Assessment of urinary incontinence

We assessed urogenital problems with the Urogenital Distress 
Inventory (UDI-6) and Incontinence Impact Questionnaire 
short-form (IIQ-SF),19,20 two validated questionnaires de-
signed to assess UI and the impact of UI on HR-QoL. The 
UDI-6 is a six-item symptom inventory to assess symptoms 

Conclusions: More than 15 years after premenopausal RRSO, there were no signifi-
cant differences in overall symptomatic UI between women with a premenopausal 
and those with a postmenopausal RRSO.

K E Y W O R D S
BRCA pathogenic variant carriers, health-related quality of life, menopause, premenopausal RRSO, 
preventive bilateral salpingo-oophorectomy, stress incontinence, urge incontinence
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associated with lower urinary tract dysfunction. The IIQ-SF 
is an eight-item instrument to assess impact of UI on physi-
cal activity, travel, work, social activities and emotional 
health. Responses are scored on a four-point Likert scale. 
Higher scores indicate more symptom distress (UDI-6) or 
more impact on daily life (IIQ-SF; see Table S1 for detailed 
information). Based on the literature, a UDI-6 score of 33.3 is 
the optimal cut-off for distinguishing women with sympto-
matic and asymptomatic UI. With an IIQ-SF score of 9.5 or 
higher, UI has a significant impact on a woman's HR-QoL.21

2.4  |  Statistical analyses

Characteristics between the premenopausal RRSO group 
(RRSO ≤45 years of age) and the postmenopausal RRSO 
group (≥55 years of age) were compared using the chi-square 
test or Fisher's exact test for categorical data, and independ-
ent samples t-test for continuous data. We created several 
dichotomous variables; first for symptomatic UI (UDI-6 
score ≥33), second for a significant impact of UI on the HR-
QoL (IIQ-SF score ≥9.5) and last for substantial UUI and 
SUI by combining the categories ‘moderately’ and ‘greatly’ 
for scoring complaints of UUI and SUI.

To examine associations between timing of RRSO and 
various endpoints, we used multivariable linear regression 
for the UDI-6 score and the IIQ-SF score, and multivariable 
logistic regression analyses for the presence of symptomatic 
UI, UI affecting HR-QoL, UUI and SUI, yielding regression 
coefficients and odds ratios (OR) with accompanying 95% 
confidence intervals (95% CI). We used a Directed Acyclic 
Graph (DAG) to visualise confounding factors, mediating 
factors and competing exposures (Figure S1). In all regres-
sion analyses, we explored the confounding effects of age at 
questionnaire completion, breast cancer history, MHT, BMI, 
parity, diabetes and hysterectomy. A variable was removed 
from the model if the association between the exposure 
(RRSO) and the outcome (UI) did not change significantly 
(>10%), with the exception of age and breast cancer, which 
always remained in our model.

Because the question on type of delivery was added later 
in the study questionnaire, this variable was missing for 
54.8% of women. Among 335 women who filled out their de-
livery mode, 88.1% delivered only vaginally, 5.4% had both a 
vaginal delivery and a caesarean section, and 6.6% delivered 
by caesarean section. Among women with known delivery 
mode we explored whether delivery mode was a confound-
ing variable. As this was not the case, we did not include de-
livery mode in our models.

We also performed several stratified analyses. Because 
of the recommendation for BRCA1pv carriers to undergo a 
RRSO between ages 35 and 40, and for BRCA2pv carriers 
to undergo a RRSO between ages 40 and 45, we compared 
prevalence of UI between women with RRSO before age 41 
(the early premenopausal group) and between ages 41 and 
45 (the later premenopausal group). Additionally, we exam-
ined whether the effect of RRSO on UI differed by MHT use 

(current, former, never), delivery mode and parity (Results 
S1, Tables  S3–S12). For all statistical analyses, STATA ver-
sion 15.0 (StataCorp LLC) was used. P-values <0.05 were 
considered statistically significant.

3  |   R E SU LTS

In total, 817 women gave informed consent (response rate 
62.3%), of whom 529 were in the premenopausal RRSO 
group (RRSO ≤45 years of age) and 288 in the postmenopau-
sal RRSO group (RRSO ≥55 years of age; Figure 1).

3.1  |  Study participant characteristics

Mean age at questionnaire completion was 60.0 years in the 
premenopausal group and 70.2 years in the postmenopausal 
group (P < 0.001; Table 1). Because women in the premeno-
pausal RRSO group were substantially younger than women 
in the postmenopausal RRSO group, we restricted the com-
parison of UI between these groups to 365 women in the 
overlapping age range, i.e. 60–70 years old at completion of 
the questionnaire (premenopausal group, n = 224, postmen-
opausal group, n = 141). In all 496 women with a premeno-
pausal RRSO we compared UI between women in the early 
premenopausal group (n = 152) and the later premenopausal 
group (n = 344).

Among women aged 60–70 years at study, mean time 
since RRSO was 20.6 years in the premenopausal group and 
10.6 years in the postmenopausal group (Table 1). In the pre-
menopausal group, mean age at questionnaire completion 
was 62.7 years, compared with 67.0 years in the postmeno-
pausal group (P < 0.001). Mean time since menopause was 
20.6 years in the premenopausal group and 16.7 years in the 
postmenopausal group (P < 0.001). In all, 68% of women in 
the premenopausal-RRSO group carried a BRCA1/2pv ver-
sus 63.1% in the postmenopausal RRSO group (P = 0.32). 
In the premenopausal RRSO group, 60.3% of women had a 
history of breast cancer, compared with 58.9% in the post-
menopausal group (P = 0.79). MHT was more often pre-
scribed to women in the premenopausal RRSO group (29.1% 
versus 9.2% in the postmenopausal RRSO group; P < 0.001). 
Parity and mode of delivery were comparable between the 
two groups. In the premenopausal RRSO group, 18.6% of 
women had no children compared with 23.0% of women in 
the postmenopausal RRSO group (P = 0.31).

3.2  |  Urinary incontinence and its impact on 
HR-QoL at ages 60–70 years in women with a 
premenopausal or postmenopausal RRSO

Unadjusted mean UDI-6 scores were 20.4 (SD 17.7) and 18.8 
(SD 16.2; P = 0.39) in the premenopausal RRSO group and 
in the postmenopausal RRSO group, respectively (Figure 2). 
After adjustment for confounders in a linear regression 
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analysis, a premenopausal RRSO was associated with a 
slightly higher UDI-6 score, but this difference was not sta-
tistically significant (β-coefficient 5.0, 95% CI −0.1 to 10.1). 
The proportion of women with a premenopausal RRSO who 
had symptomatic UI according to the cut-off of 33.33 points 
was 23.6%, compared with 18.9% of women with a postmen-
opausal RRSO (P = 0.31). After adjustment for confounders 
in a logistic regression analysis, an association between pre-
menopausal RRSO and symptomatic urinary incontinence 
(UDI-6 score ≥33.33) was borderline statistically significant 
(OR 2.1, 95% CI 0.93–4.78).

Assessing the impact of UI using the IIQ-SF, mean 
scores in the premenopausal and postmenopausal RRSO 
groups were 3.2 (SD 8.4) and 3.8 (SD 8.9), respectively (P 
= 0.53; Figure 3). After adjustment for confounders, linear 
regression analysis also did not show a difference between 
the groups (β-coefficient −1.0, 95% CI −3.6 to 1.5). The pro-
portion of women with an IIQ-SF score ≥9.5 was 10.4% in 
women with a premenopausal RRSO and 13.0% in women 
with a postmenopausal RRSO (P = 0.46). After adjustment 
for confounders in a logistic regression analysis, a premeno-
pausal RRSO was also not associated with a significant im-
pact of UI on the HR-QoL (OR 0.7, 95% CI 0.3–2.0).

3.3  |  Urge and stress urinary incontinence 
at ages 60–70 years in women with a 
premenopausal or postmenopausal RRSO

Substantial UUI was reported by 19.6% of women with a pre-
menopausal RRSO (Figure 4), compared with 22.7% in the 
postmenopausal RRSO group (P = 0.48). After adjustment 

for age, breast cancer and BMI, a premenopausal RRSO was 
not associated with substantial UUI (OR 1.1, 95% CI 0.5–
2.4). Substantial complaints with regard to SUI were ex-
perienced by 13% of women with a premenopausal RRSO, 
compared with 8% in the postmenopausal RRSO group (P 
= 0.15, Figure 4). After adjustment for age, breast cancer his-
tory and BMI, a premenopausal RRSO was associated with 
a higher risk of substantial SUI complaints (OR 3.5, 95% CI 
1.2–10.0). In a regression analysis with ‘time since RRSO’ as 
continuous variable, the risk of having substantial SUI com-
plaints increased by 10% for every year since RRSO (OR 1.1, 
95% CI 1.01–1.2).

3.4  |  Urinary incontinence by age at 
RRSO among women with a premenopausal 
RRSO, comparing an early premenopausal 
RRSO (RRSO ≤40 years of age) with later 
premenopausal RRSO (RRSO at 41–45 years of 
age)

Mean UDI-6 scores in the early and later premenopausal 
RRSO groups were 18.2 (SD 17.1) and 18.8 (SD 17.3), respec-
tively (P = 0.74; Figure 5). After adjustment for confound-
ers in a linear regression analysis, an early premenopausal 
RRSO was not associated with a higher UDI-6 score (95% CI 
−4.2 to 2.9). The proportions of women with symptomatic 
UI were 22.6% and 20.5% in the early and later premeno-
pausal RRSO groups, respectively (P = 0.61). Multivariable 
logistic regression analysis also showed that an early pre-
menopausal RRSO was not associated with symptomatic UI 
(OR1.0, 95% CI 0.95–1.04).

F I G U R E  1   Participant flowchart. Number of participants enrolled, non-responders and number of women who declined participation. We have sent 
out regular reminders to women to complete the online questionnaire.
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T A B L E  1   Baseline socio-demographic and clinical characteristics of study participants.

Entire study population Women aged 60–70 years

Premenopausal RRSO 
(RRSO ≤45 years, n = 496)

Postmenopausal RRSO 
(RRSO ≥54 years, n = 254)

Premenopausal RRSO 
(RRSO ≤45 years, n = 224)

Postmenopausal 
RRSO (RRSO 
≥54 years, 
n = 141)

Age at questionnaire completion, 
mean (SD)

60.0 (3.5) 70.2 (4.3)* 62.7 (2.5) 67.0 (2.1)*

Age at RRSO, mean (SD) 41.7 (2.8) 58.4 (3.6)* 42.1 (2.5) 56.5 (1.9)*

Time since RRSO, mean (SD) 18.3 (4.1) 11.9 (3.0)* 20.6 (3.3) 10.6 (1.9)*

Time since menopause, mean 
(SD)

18.3 (4.2) 19.9 (6.5)* 20.6 (3.4) 16.7 (5.5)*

Pathogenic genetic variantsa

BRCA1 germline mutation 243 (49.0%) 74 (29.1%)* 109 (48.9%) 39 (27.7%)*

BRCA2 germline mutation 97 (19.6%) 94 (37.0%) 43 (19.3%) 50 (35.5%)

Established non-carrier 156 (31.5%) 86 (33.9%) 71 (31.8%) 52 (36.9%)

Breast cancer (yes) 293 (59.0%) 164 (64.6%) 135 (60.3%) 83 (58.9%)

Breast cancer before RRSO 237 (84.3%) 148 (91.4%)* 105 (80.8%) 73 (91.3%)*

Breast cancer after RRSO 44 (15.7%) 14 (8.6%)* 25 (19.3%) 7 (8.8%)*

Treatment of breast cancer

Surgery 284 (97.6%) 159 (98.8%) 132 (97.1%) 80 (98.8%)

Chemotherapy 222 (76.3%) 86 (52.4%)* 97 (48.7%) 51 (42.9%)

Radiotherapy 182 (62.5%) 95 (59.0%) 86 (63.2%) 54 (66.7%)

Endocrine therapy 106 (36.4%) 53 (32.9%) 41 (30.2%) 29 (35.8%)

Prophylactic mastectomy: yesb 300 (62.1%) 84 (34.6%)* 140 (61.9%) 48 (33.8%)*

MHT use

Current user 26 (5.2%) 2 (0.8%)* 14 (6.3%) 1 (0.7%)*

Past user 101 (20.4%) 28 (11.0%)* 46 (20.5%) 11 (7.8%)*

Never user 337 (67.9%) 213 (83.9%)* 147 (65.6%) 119 (84.4%)*

Unknown 32 (6.5%) 11 (4.3%) 17 (7.6%) 10 (7.1%)

MHT duration in years, mean 
(SD)

2.2 (4.5) 1.4 (3.3) 2.1 (4.4) 1.6 (3.9)

BMI, mean (SD) 26.5 (5.0) 25.8 (4.5) 26.6 (5.2) 26.2 (5.0)

Hysterectomy: yesc 69 (16.2%) 53 (28.5%)* 43 (19.3%) 28 (19.7%)

Mode of delivery

Vaginal delivery 202 (85.2%) 94 (95.0%)* 101 (90.2%) 52 (96.3%)

Vaginal delivery and caesarean 
section

14 (5.9%) 4 (4.0%)* 6 (6.4%) 1 (1.9%)

Caesarean section 21 (8.9%) 1 (1.0%)* 5 (4.5%) 1 (1.9%)

Missing 259 (52.2%) 156 (61.4%) 112 (50.0%) 88 (62.4%)

Parity

0 93 (18.8%) 40 (15.7%) 44 (19.6%) 21 (14.9%)

1–2 278 (56.0%) 151 (59.4%) 134 (59.8%) 79 (56.0%)

3–4 113 (22.8%) 57 (22.4%) 45 (20.1%) 36 (25.5%)

≥5 7 (1.4%) 3 (1.2%) 1 (0.5%) 2 (14.9%)

Note: Additional characteristics of the study population are provided in Table S2.
Abbreviations: BMI, body mass index; MHT, menopausal hormone therapy; RRSO, risk-reducing salpingo-oophorectomy; SD, standard deviation.
aAll participants had a high familial risk of ovarian cancer. All women were tested for pathogenic variants; not all had a BRCA1/2 mutation. Established non-carriers include women 
from BRCA1/2 families who tested negative as well as women from a breast/ovarian cancer family who tested negative for the pathogenic variants tested in the Netherlands.
bProphylactic mastectomy: bilateral or contralateral.
cIn the Netherlands a hysterectomy is not standard of care when performing RRSO.
*P < 0.05. Groups compared using independent samples t-test, Chi-square test or Fisher's exact test.
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F I G U R E  2   Distribution of Urogenital Distress Inventory (UDI-6) scores of women in the premenopausal risk-reducing salpingo-oophorectomy 
(RRSO) group and the postmenopausal RRSO group. In all, 24% of women with a premenopausal RRSO experienced symptomatic urinary incontinence 
(UDI-6 score ≥33.33) compared with 19% in the postmenopausal RRSO group.

F I G U R E  3   Distribution of Incontinence Impact Questionnaire Short Form (IIQ-SF) scores of women in the premenopausal risk-reducing salpingo-
oophorectomy (RRSO) group and the postmenopausal RRSO group. In all, 10% of women in the premenopausal RRSO group experienced a significant 
influence of urinary incontinence on the quality of life (IIQ-SF score ≥9.5) compared with 13% in the postmenopausal RRSO group.
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When we stratified the premenopausal RRSO group ac-
cording to MHT use, mean UDI-6 scores in women who still 
used MHT (n = 25), had previously used MHT (n = 97) and 
had never used MHT (n = 320) were 18.9 (SD 20.2), 20.2 (SD 
18.3) and 17.6 (16.2) (P = 0.40), respectively. In women who 
had ever used MHT or who still used MHT at the time of the 
study, 28.1% had symptomatic UI, compared with 18.1% in 
women who had never used MHT (P = 0.02). After adjustment 
for age, breast cancer and BMI, former MHT use was signifi-
cantly associated with symptomatic UI (OR1.9, 95% CI 1.1–
3.3) but current MHT use was not (OR1.9, 95% CI 0.7–5.2).

Results from the IIQ-SF score by age at RRSO show no 
clear differences in UI impact between the early and later 
premenopausal RRSO groups (Results S2).

3.5  |  Urge and stress urinary incontinence in 
women with a premenopausal RRSO, comparing 
an early premenopausal RRSO with later 
premenopausal RRSO

Substantial UUI was reported by 12.5% of women with an 
early premenopausal RRSO, compared with 16.6% in the 
later premenopausal RRSO group (P = 0.25; Figure  S3a). 
After adjustment for age, breast cancer and BMI, an early 
premenopausal RRSO was not associated with substantial 
UUI (OR 0.54, 95% CI 0.28–1.04). Regarding SUI, 11.8% 
of women with an early premenopausal RRSO experienced 
substantial complaints, compared with 12.5% of women in 
the later premenopausal RRSO group (P = 0.84; Figure S3b). 

F I G U R E  4   Prevalence of problems with (A) urge urinary incontinence and (B) stress urinary incontinence per risk-reducing salpingo-
oophorectomy (RRSO) group for women aged 60–70 years.

F I G U R E  5   Distribution of Urogenital Distress Inventory (UDI-6) scores of women in the early premenopausal risk-reducing salpingo-
oophorectomy (RRSO) group and the later premenopausal RRSO group.
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After adjustment for age, breast cancer history and BMI, 
an early premenopausal RRSO was not associated with a 
higher risk of substantial SUI complaints (OR 0.998, 95% CI 
0.52–1.92).

4  |   DISCUSSION

4.1  |  Main findings

Our study is the first one to assess UI more than 15 years after 
a premenopausal RRSO (age ≤45) compared with women 
with a postmenopausal RRSO (age ≥54). At the age of 60–
70 years, women with a premenopausal RRSO had a slightly 
higher UDI-6 score but the difference with the postmenopau-
sal group was not statistically significant. The risk of symp-
tomatic UI associated with a premenopausal RRSO was also 
somewhat increased, but not statistically significantly so. 
There was no difference between the two groups regarding 
impact of UI on HR-QoL. However, a premenopausal RRSO 
was associated with substantial complaints of SUI; women 
with a premenopausal RRSO had a 3.5-fold increased risk of 
substantial SUI compared with women with a postmenopau-
sal RRSO. Regarding UUI we found no difference between 
the two RRSO groups. When we examined UI within the pre-
menopausal group and compared women with a very early 
RRSO (before age 41) and a later premenopausal RRSO (age 
41–45), we found no differences in symptoms of UI and the 
impact of UI on HR-QoL. We did find that women who had 
ever used MHT (current and former users) more often expe-
rienced symptomatic UI according to the UDI-6, and their 
incontinence more often influenced the HR-QoL.

Within the premenopausal RRSO group we performed 
stratified analysis according to age at RRSO and MHT use. 
Based on our hypothesis and the results in the 60–70 year 
group, we would have expected more UI in the early pre-
menopausal group. However, we did not find an associa-
tion between timing of premenopausal RRSO and UI. This 
might be explained by the rather small difference in time 
since RRSO between the two groups; on average 21.1 years 
since oophorectomy in women with an early premenopausal 
RRSO and 17.0 years since oophorectomy in women with a 
later premenopausal RRSO. Remarkably, both past users of 
MHT and women who currently used MHT more often ex-
perienced symptomatic UI and UI impacting HR-QoL. This 
association might be explained by confounding by indica-
tion, considering that women with more substantial com-
plaints of UI may more often have been prescribed MHT.

4.2  |  Strengths and limitations

One of the limitations of our study is the difference in age 
distributions of the premenopausal and postmenopausal 
RRSO groups at time of study participation. This age dif-
ference was largely due to the strongly increasing prevalence 
of premenopausal RRSO after 2007.22 To overcome this 

limitation, we compared UI between women with a premen-
opausal and a postmenopausal RRSO in the overlapping age 
range, 60–70 years at questionnaire completion, and cor-
rected for age in all analyses.

Furthermore, as this is a cross-sectional study >15 years 
after RRSO, we do not have data on UI shortly after RRSO. 
As we are the first to assess UI after a premenopausal bilat-
eral oophorectomy, there are no available data on UI prev-
alence directly after RRSO. Future research should focus 
more on the development of UI in the years after RRSO to 
see how many women experience SUI and UUI.

Strengths of our study include the large sample size, 
providing sufficient power to perform subgroup analyses. 
Additionally, by excluding women with RRSO between the 
ages of 46 and 54, we were able to make a more distinct eval-
uation of the differences in UI between women who had un-
dergone RRSO prior to the onset of natural menopause and 
women with a postmenopausal RRSO. The participation 
rate was good (62.3%) and we employed validated question-
naires that are widely used.

4.3  |  Interpretation

We can compare our results with UDI-6 and IIQ-SF scores re-
ported for the Dutch general population.19 The mean UDI-6 
scores in our study (20.4 and 18.8 in the premenopausal and 
postmenopausal RRSO groups, respectively) were higher 
than the mean UDI-6 score of 12.2 (SD 12.7) in the Dutch 
reference data, but this difference may not be clinically rel-
evant.19 The mean IIQ-SF scores in our study (3.2 and 3.8 for 
the pre- and postmenopausal groups, respectively) are com-
parable with the Dutch reference data,19 which show a mean 
IIQ-SF score of 4.2 (SD 11.2). Comparing our results on UI 
prevalence with the prevalence in the general population of 
other western countries is difficult, as the questionnaires 
and definitions of UI used in the literature differ substan-
tially. The prevalence of substantial UUI (19.6% and 22.7% 
in the premenopausal and postmenopausal RRSO groups, 
respectively) in our study was higher than reported by Linde 
et al. (7.9%), whereas the prevalence of substantial SUI in our 
population was lower (13.4% and 8.5% in the premenopausal 
and postmenopausal RRSO groups, respectively) compared 
with the prevalence found by Linde et al. (25.4%).10

We calculated that, based on a two-sided α of 0.05 and 350 
women in the study, we had 80% power to detect a difference 
in UDI-6 score of 3.8 between the two groups. We observed a 
nonsignificant difference of 1.6 in women aged 60–70 years. 
Based on our effect size calculations, we cannot exclude the 
possibility that the number of women included in this anal-
ysis was not large enough to identify this difference as statis-
tically significant. However, one could also argue that this 
difference is not clinically relevant.

Our findings are generally reassuring for women who 
underwent a premenopausal. RRSO. Our results regarding 
SUI are remarkable, as the peak prevalence of SUI in gen-
eral occurs postpartum and around menopause, and the 
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prevalence of UUI increases after menopause. As our study 
participants had been postmenopausal for a substantial pe-
riod, we had expected a higher prevalence of UUI rather 
than SUI in women with a premenopausal RRSO. It is pos-
sible that the peak prevalence of SUI is higher after surgical 
menopause than after natural menopause. Unfortunately, 
we could not find any literature regarding the prevalence of 
SUI after early surgical menopause.

Future studies should focus on the short- and long-term 
consequences of a RRSO on urinary incontinence, as RRSO 
can have a significant impact on the HR-QoL. Future re-
searchers should specifically take into account use of MHT, 
as the low proportion of MHT users in our study precluded 
subgroup analyses in MHT users.

5  |   CONCLUSIONS

At the age of 60–70 years, more than 15 years after premeno-
pausal RRSO, women reported slightly higher UI scores and 
slightly more symptomatic UI than women of similar age 
with a RRSO after natural menopause. However, these dif-
ferences were not statistically significant and did not to lead 
to a lower HR-QOL in women with a premenopausal RRSO. 
Unexpectedly, we found an association between a premeno-
pausal RRSO and SUI, which deserves further study. This study 
highlights the importance of addressing UI when counselling 
this special population of BRCA pathogenic variant carriers, 
as many women do not bring this subject up spontaneously.23
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