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Abstract

Background: Breast cancer is the most common non-skin cancer in women and an increasing 

number of people are living as breast cancer survivors. While the prognosis of breast cancer 

continues to improve, the rates of sexual dysfunction and the risk related to cancer treatments have 

not been well characterized in a population-based study.

Methods: We identified a cohort of 19,709 breast cancer survivors diagnosed between 1997–

2017 from the Utah Cancer Registry, and 93,389 cancer-free women who were matched by age 

and birth state from the Utah Population Database. Sexual dysfunction diagnoses were identified 

through ICD-9 and ICD-10 codes from electronic medical records and statewide healthcare 

facilities data. Cox proportional hazard models were used to estimate hazard ratios for risk of 

sexual dysfunction.
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Results: Breast cancer survivors were at higher risk of sexual dysfunction diagnosis (9.1% 

versus 6.9%, HR 1.60 95%CI 1.51–1.70) compared to the general population. This risk increased 

2.05-fold within 1 to 5 years after cancer diagnosis (95%CI 1.89–2.22) and 3.05-fold in 

individuals diagnosed with cancer at <50 years of age (95%CI 2.65–3.51). Cancer treatments 

including endocrine therapy, chemotherapy and radiation therapy were associated with an 

increased risk of sexual dysfunction among breast cancer survivors.

Conclusions: Risk of sexual dysfunction in breast cancer survivors is higher than in the general 

population, but may be underdiagnosed in the clinical setting. Health care professionals should be 

encouraged to address the topic of sexual health early on in the treatment of breast cancer, and 

routinely screen patients for symptoms of sexual dysfunction.

Precis:

Compared to women in the general population, breast cancer survivors are at higher risk of having 

sexual dysfunction but are likely underdiagnosed. Health care providers may need to routinely 

inquire with cancer survivors about sexual health.
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Introduction

Breast cancer remains the most common non-skin cancer in women, representing 30% of 

all reported cancer cases in women within the United States[1]. Although the incidence of 

breast continues to increase, female breast cancer death rates have declined due to earlier 

detection and treatment [1, 2]. Breast cancer survivors comprise the largest proportion of 

cancer survivors in the United States, with a 5-year survival rate of approximately 90% [2, 

3]. Despite the data showing that most survivors have a good prognosis, current treatments 

can result in problems that affect quality of life. One commonly reported concern by breast 

cancer survivors is sexual health [4–7].

Sexual functioning is an important element of quality of life. Many women experience 

sexual problems as a result of a breast cancer diagnosis and its treatment. The reported 

prevalence of sexual dysfunction varies from 30% to 100%, including symptoms such as 

low sexual desire, dyspareunia (pain with intercourse), vaginal dryness, and/or anorgasmia 

[4, 7–13]. This variability may be attributed to differences in study methods such as how 

sexual dysfunction is defined and reported. Multiple models of the female sexual response 

have been proposed, most of which include the psychological (desire, intimacy) and 

physical (arousal, orgasm) components of sexual health [14, 15]. The American Psychiatric 

Association’s Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5) 

identifies three female dysfunctions which includes female sexual interest/arousal disorder 

(formerly female hypoactive desire disorder and arousal disorder), genito-pelvic pain/

penetration disorder (formerly separate dyspareunia and vaginismus) and female orgasmic 

disorder [16]. These are typically used in the clinical setting for diagnosis.
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Female sexual health concerns may present along the continuum of an individual’s breast 

cancer diagnosis – from even before their diagnosis, arise around the time of diagnosis, or 

result as a consequence of treatment. Despite being such a common issue, the topic of sexual 

health in cancer survivors is reportedly under addressed in the clinical setting. It is estimated 

fewer than 25% of those with sexual problems get help from a health professional [7, 17–

19]. Part of this is explained by an assumption by clinicians that patients will initiate the 

discussion rather than needing to be asked directly [20]. Patients reported fear of dismissal, 

perceived discomfort on the part of the physicians, and concern for lack of treatment options 

as reasons not to discuss sexual health issues [21].

Several smaller-scale studies have investigated the prevalence of sexual dysfunction amongst 

breast cancer survivors in the United States [4, 6, 22–24]. However, there has not been 

a population-based study investigating the incidence of sexual dysfunction diagnosis in 

women with breast cancer within the United States. The aim of our study was to estimate 

the risk of sexual dysfunction diagnosis in breast cancer survivors compared to a general 

population cohort and to identify risk factors for sexual dysfunction.

Methods

The Institutional Review Board at the University of Utah and the Resource for Genetic 

and Epidemiologic Research and the oversight committee for the Utah Population Database 

approved the current study.

Data source

We used the Utah Population Database (UPDB) to conduct the population-based cohort 

study. UPDB links data from the Utah Cancer Registry, electronic medical records (EMRs), 

statewide healthcare facility data, driver licenses, voter registration, family history records, 

residential histories, and birth and death certificates for the population of the state of 

Utah. The Utah Cancer Registry maintains the records of patients in Utah with cancer 

beginning in 1966 and has been part of the National Cancer Institute’s (NCI) Surveillance 

Epidemiology and End Results (SEER) program since 1973. The hospital EMR source was 

from the two major healthcare systems in Utah: the University of Utah and Intermountain 

Healthcare hospitals [25, 26]. The statewide healthcare facility data for ambulatory surgery 

and emergency department encounters date back to 1996, and the encounter records for 

inpatient discharge date back to 1992, agnostic to payer source (uninsured, private insurance, 

Medicaid, Medicare, and Public Employee Health Plans (PEHPs)) [27].

Study population

Women 18 years of age or older diagnosed with a first primary invasive breast cancer 

from January 1997 to December 2017 were identified in the Utah Cancer Registry. Breast 

cancer diagnosis was classified according to the International Classification of Diseases 

for Oncology, Version 3 (ICD-O-3 code: C50). In order to calculate baseline comorbidity 

scores, we restricted the year of cancer diagnosis since 1997, to ensure the availability of 

high quality EMR data. Given that the goal of this investigation was to evaluate the impact 
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of cancer treatment on long-term sexual dysfunction, we excluded women who died within a 

year of cancer diagnosis (n=1,060).

A population-based comparison group was selected from the UPDB. Breast cancer survivors 

were matched with up to five cancer-free women from the general population by age (± 

2 years) and birth state (Utah/non-Utah). We matched for birth state because individuals 

who were born in Utah may have more detailed health records over their lifespan than Utah 

residents who grew up in other states. The baseline date was defined as the date of cancer 

diagnosis for breast cancer survivors. For women from the general population, the baseline 

date was defined as the date of cancer diagnosis for the cancer survivor that the individual 

was matched to. Similar to the criteria for breast cancer survivors, we excluded women who 

had a follow-up period of one year or less in the comparison group (n=2,602).

Study variables

Information on the date of cancer diagnosis, tumor characteristics, and first-course cancer 

treatment for the breast cancer survivors was obtained from the Utah Cancer Registry. 

Information about comorbidities and sexual function symptoms was obtained from the 

Utah statewide healthcare facility data as well as EMR data. We used ICD-9 and ICD-10 

diagnosis codes to identify sexual dysfunction including dyspareunia, vaginal dryness/

atrophic vaginitis, decreased libido, lack of arousal (female sexual arousal disorder), lack 

of orgasm (female orgasmic disorder), and other sexual dysfunction (Supplementary Table 1 

shows the ICD codes used).

Statistical analysis

Demographic characteristics between breast cancer survivors and cancer-free women were 

compared, along with the clinical characteristics of the breast cancer survivors. Women 

who did not develop sexual dysfunction were censored at death or last known residence 

date in Utah, whichever came first. We evaluated the risk of sexual dysfunction in three 

time periods: overall (>1 year), >1 to 5 years, and >5 years after cancer diagnosis or 

the baseline date. Women diagnosed with the outcome of interest before the study period 

were considered to have a prevalent disease and were excluded from the analyses for 

that outcome. Cox proportional hazards models stratified on matched pairs were used to 

estimate hazard ratios (HRs) and 95% confident intervals (CIs) for the risk of incident sexual 

dysfunction with adjustment for potential confounders, including race/ethnicity, baseline 

body mass index (BMI), baseline Charlson Comorbidity Index (CCI). Potential confounding 

factors were chosen a priori based on the three properties of confounders determined by a 

causal model, a directed acyclic graph (DAG) [28]. The baseline CCI was calculated using 

data prior to the baseline date [29]. The proportional hazards assumption was tested for each 

Cox proportional hazards model by including interactions between the predictors and time in 

the model. For models where the assumption was violated, we compared the estimates from 

the flexible parametric survival model with restricted cubic splines [30, 31] and the Cox 

model. The estimate from the flexible model was used if the inference was different between 

two models. Height and weight for women were obtained from the Utah driver license data 

at least one year prior to baseline and were used to calculate baseline BMI. Approximately 

20.2% of the breast cancer survivors and 17.7% of the general population had missing 
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information for baseline BMI. We imputed the BMI value using a linear regression model 

with cancer diagnosis, baseline CCI, race, and age at baseline as covariates. Hazard ratios 

with and without the imputed BMI were compared to assure that the inferences did not 

change. Analyses were performed using SAS software (version 9.4, SAS Institute).

Results

The final cohort included 19,709 breast cancer survivors and 93,389 women from the 

general population. A higher portion of breast cancer survivors identified as Asian, Native 

Hawaiian/Pacific Islander or multiple races while the general population had a higher 

proportion of individuals who identified as either Native American or unknown (p<0.001; 

Table 1). Amongst breast cancer survivors, 61.6% were diagnosed with localized cancer 

(Table 2). Ductal carcinoma was the most common type of breast cancer identified on 

histology (73.4%). Of the patients diagnosed with breast cancer, 96.5% underwent surgery, 

56.2% received radiotherapy, and 42.6% received chemotherapy. Breast cancer survivors 

had a slightly lower prevalence of decreased libido compared to the general population 

(p=0.006); however, there was no difference in the prevalence of other sexual function 

symptoms (Supplemental Table 2).

Approximately 9.1% of breast cancer survivors reported sexual function symptoms at >1 

year after cancer diagnosis compared to 6.9% of the general population (Table 3). Compared 

to the general population, breast cancer survivors had a 1.60-fold increased risk of all 

time sexual function symptoms (95% CI 1.51–1.70). This increased risk of sexual function 

symptoms was observed within >1 to 5 years after cancer diagnosis (HR 2.05, 95% CI 

1.89–2.22) as well as > 5 years after cancer diagnosis (HR 1.24, 95%CI 1.13–1.35). Within 

the overall follow up period, breast cancer survivors had higher risks of vaginal dryness/

atrophic vaginitis (7.0% vs 5.4%; HR 1.51, 95% CI 1.41–1.61), vaginal complication (3.0% 

vs 1.8%; HR 2.04, 95% CI 1.84–2.26), dyspareunia (0.8% vs 0.6%; HR 1.79, 95% CI 

1.49–2.15) and decreased libido (0.4% vs 0.3%; HR 1.48, 95%CI 1.14–1.92) compared 

to the general population. The risks of each of these sexual function symptoms varied 

between >1 to 5 years after cancer diagnosis and >5 years after cancer diagnosis. The sexual 

function symptoms that cancer survivors persistently were at higher risk of >5 years after 

cancer diagnosis included vaginal dryness/atrophic vaginitis (HR 1.22, 95%CI 1.10–1.34) 

and vaginal complication (HR 1.47, 95%CI 1.26–1.72).

The incidence of sexual function symptoms was further stratified by age group for breast 

cancer survivors between >1 to 5 years after diagnosis and the general population (Table 

4). The risk of sexual function symptoms was higher in breast cancer survivors compared 

to the general population across all age groups, and the highest risk was seen in individuals 

less than 50 years old (HR 3.05, 95%CI 2.65–3.51). For individuals less than 50 years old, 

they had higher rates of dyspareunia (HR 2.89, 95%CI 2.08–4.03), vaginal dryness (HR 

2.81, 95%CI 2.37–3.33), vaginal complications (HR 3.67, 95%CI 2.95–4.56), and decreased 

libido (HR 3.09, 95%CI 2.00–4.77) compared to the general population. Breast cancer 

survivors between the ages of 50 and 65 years were also at higher risk for dyspareunia 

(HR 1.95, 95%CI 1.31–2.91), vaginal dryness (HR 1.85, 95%CI 1.60–2.14) and vaginal 

complication (HR 2.89, 95%CI 2.30–3.64) and decreased libido (HR 1.96, 95%CI 1.09–
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3.53). For breast cancer survivors over the age of 65, they were at higher risk of having 

vaginal dryness (HR 1.34, 95%CI 1.13–1.59) and vaginal complication (HR 1.51, 95%CI 

1.11–2.08).

Breast cancer survivors’ risk of sexual function symptoms varied based on the type of 

treatment they received (Table 5). ER positive cancers were associated with a 1.29-fold 

higher risk of sexual function symptoms (95% CI 1.12–1.48). Breast cancer survivors who 

received endocrine therapy had a 1.46-fold higher risk of sexual function symptoms > 1 year 

after diagnosis (95% CI 1.32–1.62). Breast cancer survivors who received radiation therapy 

(HR 1.17, 95% CI 1.06–1.30) or chemotherapy (HR 1.16, 95% CI 1.03–1.30) also had a 

higher risk of sexual function symptoms. Among breast cancer survivors who had surgical 

treatment, there was no statistically significant difference in the risk of sexual function 

symptoms among breast cancer survivors who underwent breast-conserving surgery, total 

mastectomy, and radical mastectomy (data not shown). Breast cancer survivors diagnosed 

at >=50 years of age had a 1.69-fold higher risk of sexual function symptoms (95% CI 

1.52–1.88). Higher baseline body mass index decreased risk of sexual function symptoms. 

For breast cancer survivors categorized as overweight (BMI 25–29.9), the risk of sexual 

function symptoms was 0.85 (95%CI 0.75–0.95) and for women who were obese (BMI >= 

30), the risk of symptoms was 0.77 (95%CI 0.67–0.89). Risk factors including cancer stage, 

ethnicity, and rural residence at baseline were not associated with the risk of sexual function 

symptoms.

Discussion

We examined sexual dysfunction diagnosis among breast cancer survivors in a large 

population-based cohort. Compared to the general population, we observed increased risks 

of sexual function symptoms including dyspareunia, vaginal dryness, vaginal complications, 

and decreased libido among breast cancer survivors. This difference was most prominent 

within the first five years of cancer diagnosis, particularly in breast cancer survivors 

who were <50 years old at the time of breast cancer diagnosis. Risk factors for sexual 

dysfunction affected breast cancer survivors who received radiation, chemotherapy, and 

endocrine therapy. Higher baseline body mass index was associated with lower risk of sexual 

function symptoms among breast cancer survivors.

Most women with breast cancer will undergo some form of surgery coupled with radiation 

therapy, chemotherapy, endocrine therapy and/or targeted therapy to reduce the risk of 

recurrence. In our study, more than 95% of breast cancer survivors received surgical 

treatment, and patients who did not receive surgery were more likely to have metastatic 

disease. Prior studies have shown women who had a mastectomy reported higher rates of 

sexual dysfunction symptoms post-operatively compared to women who underwent breast-

conserving surgery [10, 23, 32]. However, in our study there was no statistically significant 

difference in the risks of sexual function symptoms among the various types of surgeries 

(i.e. breast-conserving surgery, total mastectomy, radical mastectomy). This is supportive of 

other studies which have not shown a significant difference [4, 17, 18].
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Prior studies examining the effects of chemotherapy on sexual dysfunction reported mixed 

results on the risk of sexual dysfunction, as most of them compared outcomes with other 

cancer treatment modalities [4–6, 9, 23, 33]. Our study compares the risk of sexual 

dysfunction amongst breast cancer survivors based on treatment received. Breast cancer 

survivors treated with chemotherapy had a 1.16-fold risk of sexual dysfunction compared 

to individuals who did not receive chemotherapy. An important side effect of chemotherapy 

is the induction of premature menopause in younger women, which has been shown to 

contribute to poorer sexual functioning beyond the decline normally associated with aging 

[6].

Furthermore, our study shows that breast cancer survivors had an increased risk of sexual 

dysfunction diagnosis by 1.46-fold if they received endocrine therapy and a 1.17-fold 

risk if they had radiation. The primary aim of endocrine therapy is to induce estrogen 

deprivation at the estrogen receptor level (tamoxifen) or to inhibit estrogen biosynthesis 

(aromatase inhibitors). Although our study groups these treatments together, prior studies 

have concluded the sexual side effects do differ. Compared to breast cancer survivors 

not on endocrine therapy, breast cancer patients treated with aromatase inhibitors have 

significantly higher rates of vaginal dryness, dyspareunia, loss of sexual interest, and general 

dissatisfaction with their sexual life [6, 9, 24, 34]. For tamoxifen-treated breast cancer 

survivors, some previous studies reported higher rates of vaginal dryness and dyspareunia 

while many other studies found no significant difference in sexual function. For radiation 

therapy, prior studies have shown that breast cancer survivors who underwent radiotherapy 

had lower sexual well-being scores due to both physical impacts (mobility, deformity) and 

psychosocial effects (body image) [5, 35].

We observed that higher baseline BMI was associated with a lower risk of sexual 

dysfunction. One possible explanation is that higher BMI may be protective against 

menopausal symptoms due to higher estrone production in adipose tissue which could 

supplant declining estradiol levels in later reproductive years [36, 37]. There is concern 

that people with higher BMI have worse survival outcomes with cancer treatments such 

as chemotherapy, but results have been mixed [38, 39]. Further studies will be needed to 

risk stratify breast cancer survivors by age, BMI and cancer treatment to confirm if BMI is 

indeed protective for sexual dysfunction and therapy-induced menopause.

Despite the prevalence of sexual health toxicities in women treated for breast cancer, 

estimates are that less than half will seek and/or receive medical evaluation [5]. The 

largest study to date examining sexual dysfunction after breast cancer was performed in 

Australia, in which 70% of the 1,011 women in a prospective cohort study self-reported 

sexual function concerns [7]. In our study, only 9.1% of breast cancer survivors were 

diagnosed with sexual dysfunction. The dramatic difference in percentages between these 

two studies is not likely to be due to country variation. In prior studies, the most common 

approaches to assess sexual dysfunction included interview questions, study-specific self-

report instruments and standardized questionnaires [4, 6, 7, 9, 24, 34, 40]. Our study relied 

on ICD-9 and ICD-10 codes which require clinical providers to diagnose breast cancer 

survivors with symptoms of sexual dysfunction and code the diagnosis in the EMR for 
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billing. The difference in percentages of sexual dysfunction reflects potential underdiagnosis 

of such issues in a clinical setting.

The American Society of Clinical Oncology recommends that a member of the health care 

team should initiate a discussion regarding sexual health and dysfunction resulting from 

cancer or its treatment [41]. Barriers to discussing sexual health issues with a health care 

professional (primary care, oncology, surgeon, Ob/GYN etc) are multi-factorial. Krychman 

et al. encourage all health care providers to inquire about patients’ sexual history as part 

of their routine assessments in order to promote an open conversation about it at any 

appointment, but time is often another cited barrier [17]. Patients may be unwilling to 

discuss personal and sensitive topics and the providers may not have the training, awareness 

or comfort level to engage in sexual health discussions [2, 5, 21, 42]. Although not all 

health professionals may know how to develop treatment plans for sexual dysfunction, they 

should be familiar with how to diagnose this under addressed condition and be familiar with 

existing resources and guidelines and/or provide appropriate referrals [5, 17, 18, 20, 41, 43, 

44]. In medical school, sexual education has focused more on contraception counseling and 

prevention of sexually transmitted diseases rather than sexual dysfunction [45, 46]. There 

has been growing curricula to standardize how to obtain comprehensive sexual histories 

including sexual wellness[47, 48]. Medical students and physicians who perceived they 

had adequate training in sexual health during medical school was associated with feeling 

comfortable addressing patients’ sexuality across the lifespan[46, 48]. Similar trainings 

across health care disciplines are needed given the multi-disciplinary team breast cancer 

survivors interact with.

A limitation of this study is the generalizability. Our study cohort was less diverse in 

race and ethnicity. However, the Hispanic population is growing rapidly in Utah. Another 

limitation is our study was that we were not able to stratify breast cancer survivors based 

on their menopausal status, although we stratified on age as a proxy. Issues that may 

be related to cancer treatment often intersect with normal sexual and reproductive health 

changes that occur as one age such as menopause. Furthermore, the percentage of patients 

who received endocrine therapy was underestimated and did not specify if they received 

aromatase inhibitors or tamoxifen. We used ER positive as a surrogate for endocrine therapy 

and cancer diagnosis age as a proxy for the use of tamoxifen or aromatase inhibitors in the 

analysis. Cancer patients may be more likely to visit clinics for the follow-up care during 

the first 5 years of breast cancer diagnosis compared to women from the general population, 

leading to increased surveillance. However, the associations we observed >5 years after 

cancer diagnosis should be less affected by increased surveillance.

Sexual dysfunction will continue to be an important health concern for this unique 

population. One major challenge existing in clinical practice is the barrier to communication 

of such sensitive issues between the health care provider and patient, thus the under-

diagnosis of this important health condition. Further research is needed to develop 

interventions to standardize or integrate the conversation about sexual health in routine 

clinical appointments. The evaluation of sexual health can be aided by the use of a validated 

questionnaire. The American Society of Clinical Oncology recommends screening tools 

such as those from the National Comprehensive Cancer Network [49] and Patient-Reports 
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Outcomes Measurement Information System (PROMIS-1) item screener [50]. Gender-

specific tools include the female sexual function index (FSFI) [43] or Arizona Sexual 

Experience Scale (ASEX) [51], both of which have been validated in cancer survivors.

In conclusion, we observed that breast cancer survivors experienced increased risks of 

sexual dysfunction symptoms such as dyspareunia, vaginal dryness, vaginal complications, 

and decreased libido and these women were likely underdiagnosed. Health care 

professionals should be encouraged to address the topic of sexual health throughout the 

treatment of breast cancer, and routinely screen patients for symptoms of sexual dysfunction. 

The right moment to approach sexuality is a great challenge in daily practice and should be 

prioritized because the identification of specific needs for cancer survivors can improve their 

quality of life.
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Table 1.

Characteristics of female breast cancer survivors and general population cohorts

Breast cancer survivors (n=19,709) General population (n=93,389)
P for chi-square

n % n %

Race <0.001

 White 18,759 95.2 88,030 94.3

 Black or African American 57 0.3 257 0.3

 Asian 249 1.3 829 0.9

 Native Hawaiian and other Pacific Islanders 74 0.4 192 0.2

 Native American ~ ~ 502 0.5

 Multiple races 539 2.7 1,961 2.1

 Unknown ~ ~ 1,618 1.7

Hispanic <0.001

 No 17,623 89.4 71,236 76.3

 Yes 1,980 10.0 7,407 7.9

 Unknown 106 0.5 14,746 15.8

Age at cancer diagnosis or baseline 0.014

 18 to 45 2,820 14.3 13,656 14.6

 45 to 54 4,475 22.7 21,652 23.2

 55 to 64 4,957 25.2 23,717 25.4

 65 to 74 4,221 21.4 19,911 21.3

 75 to 101 3,236 16.4 14,453 15.5

Education <0.001

 Some high school or less 1,953 9.9 10,190 10.9

 High school degree 4,549 23.1 24,715 26.5

 Some college 4,239 21.5 22,992 24.6

 College degree or higher 3,347 17.0 16,495 17.7

 Unknown 5,621 28.5 18,997 20.3

Baseline BMI a <0.001

 <18.5 kg/m2 367 1.9 2,020 2.2

 18.5 to 24.9 kg/m2 8,811 44.7 42,607 45.6

 25 to 29.9 kg/m2 6,245 31.7 28,105 30.1

 30+ kg/m2 4,286 21.7 20,657 22.1

Baseline Charlson Comorbidity Index 0.085

 0 11,963 60.7 57,422 61.5

 1 4,179 21.2 19,224 20.6

 2+ 3,567 18.1 16,743 17.9

First degree family history of breast cancer <0.001

 No 16,786 85.2 83,753 89.7

 Yes 2,923 14.8 9,636 10.3

Abbreviation: BMI, body mass index
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a.
Imputed BMI

~.
Counts and percentage are suppressed if fewer than 11
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Table 2.

Clinical characteristics of female breast cancer survivors, diagnosed from 1997 to 2017 (n=19,709)

Clinical characteristics N %

Year of cancer diagnosis

  1997–2001 3,929 19.9

  2002–2006 4,100 20.8

  2007–2011 4,846 24.6

  2012–2017 6,834 34.7

Cancer Stage

  Localized 12,133 61.6

  Regional 6,867 34.8

  Distant 709 3.6

Residence a

  Urban 17,345 88.0

  Rural 2,356 12.0

ER status

  ER+ 15,492 78.6

  ER− 3,402 17.3

  Unknown 815 4.1

PR status

  PR+ 13,493 68.5

  PR− 5,230 26.5

  Unknown 986 5.0

HER2 b

  Positive 1,374 15.5

  Negative 7,104 80.0

  Unknown 397 4.5

Histology

  Ductal carcinoma 14,459 73.4

  Lobular carcinoma 3,674 18.6

  Mucinous carcinoma 456 2.3

  Medullary carcinoma 104 0.5

  Other type or unknown 1,016 5.2

Received surgery 19,021 96.5

Received radiotherapy 11,074 56.2

Received chemotherapy 8,391 42.6

Received immunotherapy 781 4.0

Received hormone therapy 8,327 42.2

Abbreviation: ER, estrogen receptors; PR, progesterone receptors; HR, hormone receptor; HER2, human epidermal growth factor receptor 2

a.
Eight breast cancer patients had missing residence information

b.
Available for the breast cancer patients diagnosed from 2010 to 2017
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Table 5.

Risk factors for sexual function symptoms among breast cancer survivors >1 year after cancer diagnosis

HR (95% CI)

ER status a

  Negative Reference

  Positive 1.29 (1.12, 1.48)

Radiotherapy a

  No Reference

  Yes 1.17 (1.06, 1.30)

Chemotherapy a

  No Reference

  Yes 1.16 (1.03, 1.30)

Endocrine therapy a

  No Reference

  Yes 1.46 (1.32, 1.62)

Cancer Stage b

  Localized Reference

  Regional 1.11 (1.00, 1.23)

  Distant 0.70 (0.46, 1.07)

Baseline Charlson Comorbidity Index c

  0 Reference

  1 1.42 (1.25, 1.60)

  2+ 1.53 (1.30, 1.80)

Baseline body mass index (BMI) d

  <18.5 kg/m2 1.12 (0.82, 1.54)

  18.5 to 24.9 kg/m2 Reference

  25 to 29.9 kg/m2 0.85 (0.75, 0.95)

  30+ kg/m2 0.77 (0.67, 0.89)

Ethnicity e

  Non-Hispanic Reference

  Hispanic 0.97 (0.82, 1.14)

Age f 

  <50 Reference

  >=50 1.69 (1.52, 1.88)

Residence a

  Urban Reference

  Rural 1.02 (0.88, 1.19)

Abbreviation: HR, hazard ratio; CI, confidence interval

a.
Models adjusted for age at cancer diagnosis, year of cancer diagnosis, race/ethnicity, baseline BMI, baseline Charlson Comorbidity Index, cancer 

stage;
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b.
Models adjusted for age at cancer diagnosis, year of cancer diagnosis, race/ethnicity, baseline BMI, baseline Charlson Comorbidity Index;

c.
Models adjusted for age at cancer diagnosis, race/ethnicity, baseline BMI

d.
Models adjusted for age at cancer diagnosis, race/ethnicity, baseline Charlson Comorbidity Index;

e.
Models adjusted for age at cancer diagnosis, year of cancer diagnosis, race, baseline BMI, baseline Charlson Comorbidity Index; f. Models 

adjusted for year of cancer diagnosis, race, baseline BMI, baseline Charlson Comorbidity Index
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