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Abstract

Purpose The aim of this study was to describe the longitudinal developmental trajectories and its influencing factors
of sexual activity in patients with breast cancer during treatment.

Methods A prospective longitudinal study was conducted, including 225 newly diagnosed breast cancer patients
in A tumor specialty three-class hospital in Southwest China. We measured sexual activity at the time of admission
and diagnosis (Ty) and one month (T,), three months (T,), six months (T;), and nine months (T,) after diagnosis.

A trajectory analysis model (GBTM) was used to explore the changes in sexual activity in breast cancer patients.
Multivariate binary logistic regression analysis was used to analyse the factors that affected the classification of sexual
activity trajectories.

Results The ratio of sexual activity abruptly declined from 100% at baseline to 39.1% at T,. The percentage of sexual
activity was improved, from 51.4% at T, to 63.1% at T,. The optimal model was a 2-group trajectory of sexual activity in
breast cancer patients,36.6% in the “low activity group”and 63.4% in the “high activity group! The multivariate binary
logistic regression analysis revealed statistically significant and positive correlations between sexual activity and

age (3=0.085, OR=1.089, 95%Cl 1.035~ 1.145, P=0.001) libido(8=0.774, OR=2.168, 95%C| 1.337 ~3.515, P=0.002),
vaginal lubrication(8=1.254, OR=33.503, 95%Cl 2.000 ~6.137, P<0.001).

Conclusions Breast cancer patients exhibited varying levels of sexual activity during treatment; higher age was
associated with increased sexual activity, which can contribute to the recovery of sexual function. Therefore, it is
crucial to provide appropriate guidance on sexual health for younger patients.
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Introduction

Breast cancer (BC) exhibits the highest global incidence
among all types of cancers and is currently experienc-
ing an upward trend [1]. The incidence of BC ranks first
among female malignant tumors in China, exhibiting a
younger trend [2]. The American Cancer Society reports
that the average age for breast cancer diagnosis is 61
years [3, 4]. However, the average age of Chinese patients
with breast cancer is in the 45-55 age range, which is
younger than that of Western women [5]. Breasts play
a significant role in female sexual characteristics. The
disconnect between body appearance (such as hair loss
from chemotherapy, like loss of an entire breast and scar
after mastectomy) and function can be harmful to overall
physical, mental, and social functions [6-8]. Therefore,
breast cancer is a significant disease threatening women’s
lives and health.

With the continuous advancement of early screen-
ing, diagnosis, and treatment technologies, the 5-year
observed survival rate of breast cancer patients in China
has reached an impressive 80.9% [9]. Enhancing the qual-
ity of life for survivors has emerged as a prominent focus
within breast cancer treatment, with particular emphasis
on optimizing sexual well-being as a vital component of
overall quality of life. Breast cancer survivors who receive
chemotherapy and hormone therapy experience sexu-
ality problems [10-16], including vaginal dryness, dys-
pareunia and low libido [17-19]. The sexual side effects
that result during diagnosis and treatment cause patients
to reduce or even suspend their sexual life, significantly
reducing the quality of their sexual life [17, 20]. The
aforementioned side effects typically remain stable over
a specific duration [21-23], however, they may induce
sexual dysfunction in patients and directly impact their
overall sexual well-being [24, 25].

The current research on the quality of sexual life of
breast cancer patients mainly includes two aspects: sex-
ual activity, that is, whether the patient has a sexual life
[19, 26, 27]. The other aspect is the problem [28, 29] and
influencing factor in sexual life [30-32].

Studies on sexual activity have demonstrated that
breast cancer patients who engage in sexual intercourse
exhibit a higher average quality of life score compared
to those who abstain from sexual activity [19]. Exist-
ing longitudinal studies primarily focus on assessing the
incidence of sexual activity at different time points to
evaluate patients’ overall quality of life [26, 27]. Accord-
ing to DU Hua’s investigation, 29.9% of patients discon-
tinued engaging in sexual intercourse during treatment,
and only 58.6% resumed their sexual lives within six
months after treatment [26]. The findings from Nancy E.
Avis’ study revealed varying percentages of breast can-
cer patients participating in sexual activities during an
eight-month follow-up period, ranging from 52.4-60.7%

Page 2 of 13

[27]. However, these studies predominantly encompassed
the entire population of breast cancer patients with-
out exploring the heterogeneity regarding their engage-
ment in sexual activities. Furthermore, breast cancer
patients are not asked whether they have had sex in the
last month, and if they have had sex, the quality of their
sexual life is investigated. Otherwise, this measurement
of the quality of sexual function may lead to some poten-
tially measurement bias.

The other aspect is the problem and influencing factor
in sexual life. Age and surgical removal of the breast are
important factors that can affect a patient’s sexual func-
tion [30, 31]. Due to the lack of knowledge about sexual
life and the influence of traditional culture [33], Chinese
breast cancer patients will voluntarily stop sexual life
after the disease. They will not recover for a long time
[34]. This may be the result of the conservative percep-
tion of sexuality in the traditional Chinese culture [35-
37]. The survey of sexual activity conducted by Korean
foreign scholars only explored the influencing factors of
sexual activity at a particular time. Still, it did not exam-
ine the trajectory change of patients [32]. Unlike the gen-
eral population, the sexual life of breast cancer patients
involves more emotional support and maintenance of
intimacy, and sexual inactivity may hurt the marital life
and overall quality of life of patients, similar to depres-
sion [29, 38]. Therefore, research on sexual activity is
important to improve the quality of sexual life of breast
cancer patients [39, 40]. However, there have been lim-
ited longitudinal studies and even fewer with samples
exceeding 200 survivors to delineate the trajectory of sex-
ual activity and its influencing factors.

Through a prospective longitudinal study, this research
aimed to investigate the overall activity status of breast
cancer patients during treatment after diagnosis, with
the objective of elucidating the trajectory phenomenon
of life. Subsequently, our scientific hypothesis posited
that variations exist in the trajectory of sexual activity
among breast cancer patients undergoing treatment and
explored its influencing factors. The objectives of this
study were to (1) comprehend the trajectory of sexual
activity in patients; (2) determine whether patients exhib-
ited high or low levels of sexual activity during treatment,
and (3) explore factors impacting their level of sexual
activity, thereby providing theoretical support for clinical
patient’s sexual function rehabilitation and effective indi-
vidualized health guidance.

Methods

Description of the study area

The study was conducted at the largest Tertiary A Oncol-
ogy Hospital in Southwest China. The data were collected
from the second ward of breast cancer, which provides
comprehensive treatment for breast cancer including
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surgery, chemotherapy, and targeted therapy. This ward
consists of 60 beds and admits an average of 10-15 newly
diagnosed patients per week, which can meet the inclu-
sion criteria for research subject.

The conventional treatment for breast cancer patients
in the hospital involves a combination of surgery and
chemotherapy. Chemotherapy is typically administered
in 6-8 cycles, with each cycle lasting 21 days and requir-
ing a 3-day hospital stay. However, if patients experience
leukopenia and there are no available beds, their admis-
sion time may be affected. The duration of surgery varies
depending on the patient’s condition, whether it is before
or during chemotherapy, with an average hospital stay of
approximately 2 weeks. The aforementioned statement
guarantees the integrity and consistency of the data gath-
ered at various time intervals for this research.

Research design and participants

A longitudinal prospective observation study was
designed in this study. The preliminary research find-
ings of our team [41, 42], which has shown that the
sexual health of women with breast cancer focuses on
their sexual activities. All participants were recruited
between September 2019 and January 2021 from a third
class tumor hospital in China, and informed consent was
obtained.

Inclusion criteria

(1) diagnosed with BC for the first time, over 18 years of
age; (2) heterosexual, with a stable sexual partner (living
together over six months); (3) The presence of organic
pathology in the asexual reproductive organs and regu-
lar menstrual cycle; (4) can understand and cooperate
with the investigation; (5) voluntarily signed informed
consent.

Exclusion criteria
1) other cancer diagnoses; 2)psychiatric illness diagnoses.

Sample size calculation

According to the results of a systematic evaluation of a
large sample by Jing Liwei in 2019 [43], the incidence
of FSD in breast cancer patients was 73.4%. Therefore,
according to the calculation method of sample size in
Medical Statistics,

N 2’ <

2
where o is the significance level and set to 0.05, then
Z,=2, p is the estimated prevalence, q=1-p, d is The
allowable error in the survey was set at 0.1p, at which
time the sample size was calculated to be 133 cases, and
to ensure the accuracy of the study results, the sample
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size was increased by approximately 20% and determined
to be 160 cases. The final sample size of this study was
225 cases.

The detailed process diagram

A total of 241 patients were included in this study
according to the inclusion and exclusion criteria, and 16
patients who had only 1 follow-up visit by the end of the
study were excluded according to the requirements of the
GBTM analysis method, resulting in a total valid sample
size of 225 patients. A total of 225 patients completed 2
follow-ups, 216 patients completed 3 follow-ups, and 144
patients completed 4 follow-ups, and the detailed enroll-
ment process is shown in Fig. 1.

Variables

Demographic and clinical information sheet

Demographic information (age, place of residence, mari-
tal age, occupation, education level, monthly family
income, medical insurance) was collected at the time of
initial admission; clinical information was ascertained by
medical record review at the end of the study.

Being sexually active

Women were considered sexually active if they
responded “yes” to the question Have you had sex in the
past month? Otherwise, women were considered sexually
inactive [44].

After extensive discussions among clinical experts, it
has been decided to utilize the FSFI as a reliable measure
for assessing sexual activity due to the absence of a spe-
cialized scale in this domain. However, it is important to
acknowledge the limitations of our study during the dis-
cussion phase: we solely rely on an initial exploration of
this scale to comprehend both the trajectory and influ-
encing factors impacting patients’ sexual activity.

Female sexual function index (FSFI)

FSFI is a set of 19 item instrument to measure the sex-
ual function of heterosexual women in the last 4 weeks
[45]. Items are designed to measure six domains of sexual
health (desire, arousal, lubrication, orgasm, satisfaction,
and pain). Total score ranges from 2 to 36. Higher scores
indicate better sexual performance. Since there is no
classification standard for FSD in China, we refer to the
Korean standard [46] and define FSD as below 25 points.

Ethics consent

The study was conducted in strict accordance with the
principles of the Declaration of Helsinki this study was
approved by the relevant medical ethics committees
(approval numbers: No. 2,016,018). All participants vol-
untarily participated in the study and could withdraw
or retract their data at any time. All the participants
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Patients were screened for
eligibility(T0) (n=241)

A

Followed-up at 1 months after the first
admission(T1) (n=241)
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16 Excluded
complete two questionnaire at the
end of follow-up(n=16)

y
Followed-up at 3 months after the first
admission(T2) (n=225)
v
Followed-up at 6 months after the first
admission(T3) (n=216)

9 Withdraw
Refused to follow-up (n=8)
die (n=1)

A 4

Followed-up at 9 months after the first
admission(T4) (n=144)

\ 4

Included in analyses (n=225)

Fig. 1 The detailed process diagram

received a research information leaflet and signed an
informed consent form.

Data collection

Data collection time

After reviewing relevant literature, consulting breast spe-
cialists, and considering pre-experimental results, the
research team concluded that general demographic data
of patients would be collected upon their initial admis-
sion. Disease and treatment data would be obtained
through the electronic medical record system at the end
of the study.

Based on previous literature studies and breast can-
cer treatment programs, the timing for scale evaluation
was determined as follows: first admission, 1 month after
diagnosis (approximately 1 cycle of chemotherapy), 3
months after diagnosis (approximately 4 cycles of che-
motherapy), 6 months after diagnosis (around hospital

72 Withdraw
Refused to follow-up (#n=32)
complete four questionnaire at the
end of follow-up (n=39)
die (n=1)

discharge), and 9 months after diagnosis (about 3 months
post-hospitalization).

Data collection methods

Comprehensive case management was implemented with
a dedicated nurse providing full nursing care to patients.
The nurse conducted one-on-one communication with
patients via WeChat. Given that sexual function is con-
sidered a private topic, individual visits were arranged
in the rehabilitation room of the Breast Department.
Patients had limited understanding regarding the orgas-
mic dimension of female sexual function scale but were
well-informed about other dimensions. By thoroughly
explaining the scale to patients before completion, we
ensured effective quality assurance in filling out the scale.

Scale completion time
During hospital treatment, it was decided to fill out the
scale on admission day - specifically, on days prior to
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receiving chemotherapy when patients were in good
health. Following hospital treatment completion, specific
follow-up times were calculated based on each patient’s
initial admission date.

Post-discharge follow-up

In the T, follow-up stage, the majority of patients con-
cluded their treatment within the hospital premises,
thus necessitating the implementation of WeChat or
telephone-based follow-up surveys. During the weChat
follow-up process, members of the research team will
individually send patients a two-dimensional code of
the scale. In cases where patients face difficulties using
weChat on their phones or have challenges with reading
and comprehension, researchers will contact them via
phone to inquire about each item on the scale, promptly
recording their responses. If a patient explicitly refuses to
continue with the follow-up, it will be discontinued.

The data of this paper comes from our big picture
of “Longitudinal study of clinical characteristics and
influencing factors of sexual function in breast can-
cer patients”. All eligible women of the big picture were
assessed at five points in time. The data of this paper
chose that Baseline questionnaires and the questionnaire
of Female sexual function index (FSFI) were completed
during the first admission(T,). Being sexually active was
completed at the first admission(T,), at one month (T,),
at three months (T,), at six months (T;), and at nine
months (T,) in the follow-up surveys. To ensure the
authenticity of questions about sexual life, the study site
chose the rehabilitation room to have a one-on-one con-
versation with patients and complete the questionnaire.

Statistical analyses

The data analysis logic in this study is as follows: Firstly,
the trajectory analysis of sexual activity was conducted
using survey data from clinical studies to comprehend
the changes in patients’ sexual activity trajectories. A
Group-based Trajectory Model (GBTM) was employed
to perform heterogeneous trajectory grouping for sexu-
ally active cases at multiple time points, resulting in
the identification of high active and low active groups.
Finally, univariate and binary logistic regression analy-
ses were performed on the hyperactive and hypoactive
groups to explore factors influencing patients’ sexual
activity.

Trajectories of sexual activity

The trajectory analysis was performed using the Proc
Traj procedure in SAS 9.4 software to model the sexual
activity of breast cancer patients by the Group-based
Trajectory Model (GBTM) and fit the optimal trajectory
model [47]. The group-based trajectory model (GBTM)
was used to identify the trajectories of change in patients’
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sexual activity status (active versus inactive). The BTM
was conducted using SAS 9.4. BTM is mainly used to
analyse longitudinal data in the presence of heterogeneity
overall through Proc Traj. The GBTM is mainly used to
analyse longitudinal data with heterogeneity in the aggre-
gate and is implemented through the Proc Traj macro in
SAS software.

In this study, the sexual activity of breast cancer
patients was a dichotomous variable, and a logistic (logit)
model was fitted. According to the best trajectory model-
fitting method, the optimal number of subgroups and
trajectories were selected based on three indicators in
order from higher to lower order: (i) Bayesian informa-
tion criterion (BIC), the closer the BIC value is to 0, the
better the model fit is. The average posterior probabil-
ity of grouping (Average posterior probability, AvePP),
which reflects the posterior probability of each individ-
ual into the corresponding subgroup after dividing the
subgroups according to the trajectory analysis model, is
usually taken as an acceptable criterion with AvePP>0.7.
The app values of the nine trajectories in this study are
all >0.7, suggesting that the resultant trajectories fit well.
The value of the log Bayes factor (log Bayes factor), which
is approximately equal to twice the difference between
the BIC of the two compared models, is accepted as a
complex model when the value is greater than 6, indicat-
ing that the difference in the fitting effect of the two mod-
els is large; when the value is less than 2, the difference
between the two models is small, and a simple model is
used.

Analysis

To analyse factors affecting the grouping of patients’
sexually active trajectories, a parametric test (t test) was
used for information conforming to a normal distribu-
tion, nonparametric tests (x> test, Mann—Whitney U
test, Kruskal-Wallis H test) were used for categorical
variables or nonnormal distribution, and binary logistic
regression analysis was used for multifactor analysis. In
this study, we incorporated age as a variable in the mul-
tifactorial analysis, following the Chinese breast cancer
screening guidelines [48], to investigate its impact on the
sexual activity of breast cancer patients.

Results

Corresponding to the principles of data analysis, the
findings of this study were presented as follows: Firstly,
an overview of the demographic characteristics of 225
patients was provided, with specific data displayed in
Table 1. Subsequently, the overall proportion of sexual
activity from TO to T4 among these patients was reported
in Table 2. The Group Based Trajectory Model (GBTM)
was employed to categorize diverse trajectories for sexu-
ally active cases at multiple time points, resulting in the
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Table 1 Comparison of demographic characteristics of different sexually active trajectory subgroups(n=225)

Variables Total(n=225) Low-activity group  High-activity group Statistical value P
(n=87) (n=138)

Residence
Town 152(67.56%) 55(63.20%) 97(70.30%) 1.217° 0.270
Country 73(32.44%) 32(36.80%) 41(29.70%)

Occupation
Cadres and professional and technical personnel  65(28.89%) 28(32.20%) 37(26.80%) 2037° 0.729
Worker 48(21.33%) 15(17.20%) 33(23.90%)
Farmer 37(16.44%) 16(18.40%) 21(15.20%)
Retiree 29(12.89%) 11(12.60%) 18(13.00%)
Non-employment 46(20.45%) 17(19.50%) 29(21.00%)

Literacy
Primary school 50(22.22%) 22(25.30%) 28(20.30%) 4.003¢ 0.261
Middle school 89(39.56%) 31(35.6%) 58(42.0%)
High school or technical secondary school 45(20.00%) 14(16.10%) 31(22.50%)
College degree or above 41(18.22%) 20(23.00%) 21(15.20%)

Household income level
<2000 91(40.44%) 32(36.80%) 59(42.80%) 1.030° 0.598
2000-5000 98(43.56%) 39(44.80%) 59(42.80%)
>5000 36(16.00%) 16(18.40%) 20(14.50%)

Medical insurance classification
Urban medical insurance 93(41.33%) 33(37.90%) 60(43.50%) 2.105° 0.551
New farming 74(32.89%) 27(31.00%) 47(34.10%)
Commercial insurance 25(11.11%) 12(13.80%) 3(9.40%)
Other insurance 33(14.67%) 15(17.20%) 18(13.00%)

Menstrual states
Menopause 76(33.78%) 30(34.50%) 46(33.30%) 0.032° 0.859
Non-menopause 149(62.22%) 57(65.50%) 92(66.70%)

Underlying disease
No basic disease 181(80.44%) 67(77.00%) 114(82.60%) 1.063° 0.303
High blood pressure or diabetes 44(19.56%) 20(23.00%) 24(17.40%)

Whether to remove the breast
Yes 154(68.44%) 62(71.30%) 92(66.70%) 0.522° 0470
No 71(31.56%) 25(28.70%) 46(33.30%)

Chemotherapy cycles
<8cycles 51(22.67%) 24(27.60%) 27(19.60%) 1.958° 0.162
>8 cycles 174(77.33%) 63(72.40%) 111(80.40%)

Neoadjuvant chemotherapy
Yes 86(38.22%) 35(40.20%) 51(37.00%) 0.242° 0623
No 139(61.78%) 52(59.80%) 87(63.00%)

Radiotherapy
Yes 91(40.44%) 34(39.10%) 57(41.30%) 0.11° 0.741
No 134(59.56%) 53(60.90%) 81(58.70%)

Endocrine therapy
Yes 117(52.00%) 42(48.30%) 75(54.30%) 0.788° 0375
No 108(48.00%) 45(51.70%) 63(45.70%)

Targeted therapy
Yes 52(23.11%) 17(19.50%) 35(25.40%) 1.018° 0313
No 173(76.89%) 70(80.50%) 103(74.60%)

Ovarian inhibitor therapy
Yes 26(11.56%) 12(13.80%) 14(10.10%) 0.695° 0405
No 199(88.44%) 75(86.20%) 124(89.90%)

Disease stage
| 63(28.00%) 20(23.00%) 43(31.20%) 2.778° 0.249
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Variables Total(n=225) Low-activity group  High-activity group Statistical value P
(n=87) (n=138)
Il 104(46.22%) 46(52.90%) 58(42.00%)
lhand IV 58(25.78%) 21(24.10%) 37(26.80%)
Age(years) 4752+7.15 47.61+£7.83 4746+6.71 048° 0.882
Marriageable age 20.00(26.00-31.00)  26.00(23.03-27.00) 25.50(23.41-25.96) -0.633¢ 0.527
BMI 2148(23.11-2549) 21.48(23.53-25.78) 22.93(22.98-24.03) -0.38¢ 0.704
Libido 2.40(3.60-3.60) 2.40(2.40-3.60) 3.60(3.00-3.60) 14.112¢ <0.001
Sexual arousal 3.90(4.50-4.80) 3.90(3.60-4.80) 4.50(4.20-4.80) 9.807¢ 0.002
Vaginal lubrication 4.20(4.80-5.40) 4.50(3.90-4.80) 4.80(4.80-5.48) 14.399¢ <0.001
Climax 3.60(4.40-4.80) 3.60(3.20-4.40) 4.40(3.60-4.80) 1041°¢ 0.001
Sexual satisfaction 4.40(4.80-5.20) 4.80(4.40-4.80) 4.80(4.80-5.60) 10.038¢ 0.002
Sexual pain 4.60(5.20-6.00) 4.80(4.00-5.20) 5.20(4.80-6.00) 10486 © 0.001
Note: In statistics, “a” refers to t test, “b” refers to x’ test, and “c” refers to rank sum test
Table 2 Statistical description of sexual activity of patients in the two groups at each assessment point(n=225)
point-in-time To T, T, T; T,
sexual activity 225(100%) 88(39.1%) 118(52.4%) 111(51.4%) 89(63.1%)
Table 3 Trajectory model fitting results
Indicators Optimal number of tracks BIC value App value
Subgroup 1 Subgroup 2
sexual activity 2 -522.12 0.933(0.503-0.986) 0.992(0.903-0.999)
Activity
100 1\>
0.901 \\.
\
N \ —
0.80 \ . A —2
\\ AN - —2
070 \’\\‘ b . ////
0' 6 0 ‘\_\ N\ N ///_/..
] \ \2’//
0.50 \\
0.40- \ A
0.30 \‘_ Y
\ g
0.20 \ yd
W — y
0.10° T yd
0.00 " .
0.00 100 2.00 3.00 4.00
Time
Group Percemts *“36.6 *~~634

Fig. 2 Trajectory of sexual activity from 1 month to 9 months after diagnosis (subgroup 1: low-activity group; subgroup 2: high-activity group)

identification of high active and low active groups, with
specific data displayed in Table 3; Fig. 2. Lastly, univariate
and binary logistic regression analyses(see Tables 1 and
4) were conducted within both hyperactive and hypoac-
tive groups to investigate factors influencing patients’
sexual activity, with specific data displayed.

Comparisons of demographic characteristics

An overview of the demographic characteristics was pro-
vide in Table 1. The mean age of the 225 breast cancer
patients was 47.5217.15, the youngest was 28 years old
and the oldest was 69 years old, 66.2% of the patients
were in non-menopausal status, the cancer stage was
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Table 4 Multivariate binary logistic regression analysis was used to test the factors affecting the trajectory grouping of breast cancer

patients with sexually active

Variables B SE Wald P OR 95%Cl

Age 0.085 0.026 10.684 0.001 1.089 1.035~1.145
Libido 0.774 0.247 9.851 0.002 2.168 1.337~3515
Vagina lubrication 1.254 0.286 19.208 <0.001 3.503 2.000~6.137
Constant -12.030 2.337 26.501 <0.001 <0.001

mostly stage I and II (74.2%), 91.1% of the patients
received surgery and 99.1% received chemotherapy.

Sexual activity

Statistical description of the sexual activity of the two
groups of patients shows the time points of the sexually
active ratio(see Table 2). At T, 225 patients (100%) had
sex in the past month. This percentage greatly decreased
to 88 patients (39.1%) at T; and then increased gradu-
ally thereafter to 118 patients (52.4%) at T,, 111 patients
(51.4%) at T5, and 89 patients (63.1%) at T,.

Trajectory analysis

The BTM showed that the optimal number of sexu-
ally active trajectories for breast cancer patients was 2
groups, yielding a BIC value of -522.12 and Avepp val-
ues all greater than 0.9 (see Table 3). We identified 2 tra-
jectories of sexual activity status (see Fig. 2). Subgroup
1 accounted for 36.6% of the total number of patients.
The sexual activity of patients in this group decreased
significantly from T, to T3, and the activity level was
close to zero and increased to approximately 40% at T,,
which was defined as the “low activity group” Subgroup 2
accounted for 63.4% of the total number of patients, and
the sexual activity of this group was the lowest point at
T, and remained high at T,-T,, with an activity level of
approximately 80%, which was defined as the “high activ-

ity group”

Multifactorial analysis of sexually active trajectory
grouping in breast cancer patients

The sexually active trajectory grouping was used as the
dependent variable, and the demographic characteris-
tics of breast cancer patients (age, residence, marriage,
occupation, income, education, type of health insurance,
menstrual status), disease and treatment information
(BMI, underlying disease, surgical modality, chemo-
therapy cycle, neoadjuvant chemotherapy, radiotherapy,
endocrine therapy, targeted therapy, ovarian suppres-
sant, pathological stage), and baseline levels of patient
sexual function (libido, sexual arousal, vaginal lubrica-
tion, orgasm, sexual satisfaction, painful intercourse) as
independent variables to analyze the factors influencing
different trajectory types.

Univariate analysis of sexually active trajectory groupings
Univariate analysis comparing the general demographic
data, clinical data and patients’ pre-treatment sexual
function levels between the low and high active groups
showed statistically significant differences in sexual
desire, arousal, vaginal lubrication, orgasm, sexual satis-
faction, and painful intercourse between the two groups
at baseline(Table 1).

Multifactorial analysis of sexually active trajectory
grouping

Even if the variables have a significance level of P<0.1 in
the single factor analysis, those variables that may have
a significant impact are included as independent vari-
ables in the binary logistic regression equation. The influ-
ence of a multivariate binary logistic regression model
on the grouping of patients’ sexual activity trajectory, as
shown in Table 4, is examined. The multivariate binary
logistic regression analysis revealed statistically sig-
nificant and positive correlations between sexual activ-
ity and age (8=0.085, OR=1.089, 95%CI 1.035~1.145,
P=0.001),libido(5=0.774, OR=2.168, 95%Cl
1.337~3.515, P=0.002)vaginal lubrication(f=1.254,
OR=33.503, 95%CI 2.000~ 6.137, P<0.001). The results
showed that the older the patients, the higher the libido
and vaginal lubrication scores, the higher the level of sex-
ual activity, and the differences were statistically signifi-
cant (see Table 4).

Discussion

The aim of this study was to investigate the overall activ-
ity status of breast cancer patients during treatment after
the first be diagnosed, with the objective of elucidating
the trajectory phenomenon of life. As the treatment pro-
gressed, the proportion of sexual activity showed a ten-
dency to decrease first and then increased after diagnosis.
The sexual activity of breast cancer patients in this study
at each follow-up time point was T, 39.1%, T, 52.4%, T,
51.4%, and T, 63.1%, which was closer to the results of
the German scholar Farthmann’s study [49]. However,
the level of sexually active ratio varies at different stages
of the disease.

All patients became sexually active before diagnosis,
but there was some time of sexual suspension after diag-
nosis. Therefore, the accurate diagnosis of diseases plays a
pivotal role in influencing patients’ sexual behavior. After
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the patient was diagnosed, the proportion of patients
with sexual activity in DU Hua’s study was higher than
5.02% [26] and the 20.83% reported by Cavalheiro et al.
[50], reaching 39.1%.This result suggests that with social
development, breast cancer patients place a higher value
on sexuality after the disease and may also be related to
the difference in treatment status that the patients were
in at the time of the survey.

The different tendency of the sexual activity during
treatment may be due to different criteria for evaluat-
ing and defining sexual activity in breast cancer patients.
Chinese researcher Yuan Xiaoling distinguished active
from inactive by whether patients had sex in the past
1 month [44]. American scholar Avis defined sexu-
ally active by asking patients whether they were sexu-
ally active in the past 1 month [27], and Korean scholar
Maria Lee identified patients who had sex more than 1
time per month as type active [32]. Although there are
some differences in the current definition of sexually
active in different countries, for this special group, we
believe that patients who can have sexual intercourse 1
and more times in the past 1 month can be considered
sexually active. Approximately half of the patients in
this study suspended their sexual life during treatment
continuation, which was consistent with the Farthmann
study (55.6%). In the present results, the level of sexual
activity of patients in the early recovery stage (9 months
after diagnosis and approximately 3 months after finish-
ing antitumor treatment) was 63.1%, which was higher
than that in the study by Italian scholar Biglia et al. [51]
(34.3%~37.1%) but lower than that reported by Bel-
gian scholar Aerts et al. [52] (64%~71%). Forty of these
patients (17.8%) completely suspended sex throughout
the follow-up period, which was lower than the 29.29%
in the DU Hua study [26]. Our findings indicated that the
overall activity exhibited a higher level in patients diag-
nosed with breast cancer, but the level of sexual activity
in breast cancer patients needs further improvement.
The overall trends in sexual behavior may be attributed to
variations in the treatment status of patients during the
survey period, highlighting the importance of early inter-
vention and recovery to enhance and restore patients’
sexual well-being in tandem with disease progression.
Since the maximum follow-up period of this study was 9
months after diagnosis, the best level and time point of
sexual activity recovery in patients could not be explored,
and further studies are needed [27, 32].

The sexual activity trajectories of patients exhibited
significant heterogeneity and pronounced polarization.
This research also presents a significant contribution to
the field of innovation, as it delves into unexplored terri-
tory by categorizing sexual activity levels and examining
their trajectory. The trajectory model of sexual activity
development showed two trends in the sexual activity
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status of breast cancer patients during the treatment
phase: the “high active group” accounted for 62.3% of the
patients, who were active at approximately 50% at T, and
recovered to a high level of approximately 80% at T,~T,;
the “low active group. The percentage of the “low active
group” was 37.7%, and the sexual activity was very low
throughout the follow-up period, close to 0, and recov-
ered only approximately 40% at T,. The results of this
study showed that there is significant heterogeneity in
the sexual activity status of breast cancer patients after
the disease. Sexually active patients with high and low
activity should be given different intervention protocols.
Patients in the high active group were sexually active up
to 50% at the T, stage, suggesting that clinical interven-
tions on sexual function of breast cancer patients can be
carried out at an early stage to help patients establish cor-
rect cognition of sexual life, better restart their sexual life
and improve the level of sexual activity. For patients with
high sexual activity levels, we can focus on sexual life
quality improvement to reduce the influence of disease
and treatment factors on sexual life quality. For patients
with a low level of sexual activity, the focus should be on
understanding the reasons why the patients stopped hav-
ing sex, and the intervention should focus on giving the
patients the will and confidence to restart their sexual
life and further improve the quality of sexual life on this
basis.

The trajectory model of sexual activity development
provide a rich and valuable information for a deeper
understanding of the sexual function status of breast
cancer patients. The results of the sexually active group
reached about two times the inactive group, indicating
that the effect of cancer treatment on the sexual activ-
ity level of most patients was limited, and patients still
maintained a high level of sexual needs. We need to be
confident in the recovery of sexual life of breast cancer
patients. The ubiquity of health literacy in China, it helps
patients to adapt and recover from the disease to meet
needs beyond disease and treatment [52, 53]. The clinical
features of the disease need to be further explored as to
why this change occurs. We clarify the different levels of
sexual activity and related factors and improve the level
of individualized intervention.

The trajectory analysis results in the categorization of
individuals into high and low activity groups during a
specific time period, aiming to investigate the influential
factors. This has significant implications for identifying
key determinants that require attention among patients
at different time intervals. In this study, patients’ basic
demographic information, clinical treatment, disease
information, and pretreatment sexual function level [54]
were included in the analysis of factors influencing the
trajectory of sexual activity to provide a basis for predict-
ing changes in the development of sexual activity after
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patient diagnosis on the one hand and to explore whether
the baseline level of patients’ sexual function at baseline
has an impact on the trajectory of sexual activity from
various dimensions of patients’ sexual function at base-
line, with a view to providing future interventions. The
results of multivariate binary logistic regression analy-
sis suggested that the older the patients, the higher the
libido and vaginal lubrication scores, the higher the level
of sexual activity. This demonstrates that neither demo-
graphic nor clinical information other than age was an
influential factor in the trajectory of sexual activity, sug-
gesting that the age of breast cancer patients exhibits a
stronger correlation with sexual activity and sexual func-
tion. Patients’ pretreatment sexual desire and vaginal
lubrication were independent influences on the trajectory
of sexual activity. Patients with good basal sexual desire
and vaginal lubrication were more inclined to have a high
level of sexual activity during treatment, independent of
clinical information about the disease. The results are not
entirely consistent with the findings of previous studies.
A Korean longitudinal study that followed patients from
diagnosis to six months after the end of treatment found
that receiving chemotherapy, thyroid dysfunction, and
depression were risk factors for sexual inactivity [55, 56].
Yuan [44] showed through a cross-sectional survey that
older age, low economic level, health insurance for NPS
and those without health insurance, and receiving che-
motherapy were influential factors for low sexual activity
in breast cancer patients.

Previous studies examining influencing factors have
primarily focused on cross-sectional changes and have
indicated a correlation between sexual activity and age
as well as other variables. This prospective study revealed
that individuals aged over 50 engage in more sexual activ-
ity compared to younger individuals, which contradicts
conventional beliefs [54]. That said, patients in their 50s
were found to maintain higher levels of sexual activity
following diagnosis. In contrast, younger women exhib-
ited lower levels of sexual activity, engaging in inter-
course less frequently or suspending it altogether. The
reason for this age disparity in sexual activity during the
specified time period is attributed to greater physiologi-
cal changes related to sexual function before and after
treatment among younger breast cancer patients com-
pared to older ones [57], making sexual adaptation and
recovery more challenging for the latter group. Research
has demonstrated that oncology treatments often have
a more detrimental impact on younger women who are
prone to experiencing menopausal symptoms due to
ovarian failure and are affected by post-surgical altera-
tions in body image [58, 59]. These factors can be psy-
chologically and physically devastating, resulting in
decreased libido, reduced sexual activity, and an over-
all decline in quality of life [60, 61]. On the other hand,
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older patients—particularly those who have undergone
menopause—have already adapted to the postmeno-
pausal physiological state and do not experience obvious
endocrine-related side effects caused by drug therapy.
Therefore, it is crucial that we prioritize interventions
targeting the sexually active vulnerable group of young
breast cancer patients with a focus on improving their
sexual activity and quality of life. This approach will
play a significant role in enhancing overall breast cancer
health outcomes in the future. Another important rea-
son for this difference is that this study breaks the tradi-
tional step of assessing sexual function in breast cancer
patients by first knowing whether the patient is sexually
active and then assessing sexual function. In addition, the
trajectory model of sexual activity during treatment of
breast cancer patients in this study is based on 5 follow-
up data points, and the focus of our study is on the trajec-
tory change trend of sexual activity in a specific period
of time, rather than a single point in time, providing a
comprehensive and longitudinal perspective of the stage
development of sexual activity. This methodology allows
medical professionals to gain deeper insights into the
characteristics and patterns of sexual activity within this
population, thereby enhancing the persuasiveness and
credibility of our findings.

Few studies have focused on the impact of patients’
underlying sexual function status on the quality of sex-
ual life after the disease. According to the DSM 5th
edition published by APA in 2013, sexual desire disor-
ders are mainly divided into hypoactive and aversive
sexuality, when patients reduce, avoid or even avert the
occurrence of sexual life, resulting in a reduction in the
frequency of sexual life or even its suspension [62]. Thus,
sexual desire is directly related to sexual activity. We
found that patients with good levels of basal libido and
vaginal lubrication may better cope with decreased libido
and reduced vaginal lubrication brought about by treat-
ment. It directly affects their adaptation and recovery of
their sexual function status after the disease. Most of the
patients included in our study were around menopause.
More of them already had reduced vaginal discharge
before treatment, which was further aggravated by a
series of antitumor treatments, especially chemotherapy
and endocrine therapy, with damage to the endocrine
system and difficulties in vaginal lubrication, the most
obvious manifestation of which is the reduction of vagi-
nal discharge as a structural change of the reproductive
organs. Directly dryness and difficulties in sexual inter-
course the most apparent manifestation is the reduction
of vaginal secretions, a structural change in the genital
organs, which directly leads to dryness and difficulty in
sexual intercourse, thus reducing or even refusing sex
[56, 63].
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Limitations

There are 3 limitations of this study. First, although the
study population was obtained from tertiary care hos-
pitals specializing in oncology in Southwest China, the
study population has some limitations because it is a
single-center study. Second, although the study subjects
were followed up for 9 months, the observation period
was relatively short. Thirdly, owing to the absence of a
dedicated scale for measuring sexual activity, various
dimensions of the FSFI scale were employed for prelimi-
nary investigation into clinical assessment of sexual activ-
ity in order to comprehend the trajectory and influencing
factors associated with patients’ sexual functioning.

Future direction

Since sexual function changes over time, further stud-
ies with larger sample sizes and multicenter studies are
needed to observe sexual function between low- and
high-activity groups. Considering the physiological and
psychological problems caused by surgery and endo-
crine therapy for young breast cancer patients, which can
lead to loss of libido and sexual dysfunction, the sexual
function of young female breast cancer patients is a key
concern.

Conclusions

Breast cancer patients experience a decrease in sexual
activity upon diagnosis, and throughout treatment, there
is fluctuation between high and low levels of sexual activ-
ity. These variations are influenced by factors such as age,
pre-diagnosis level of sexual desire, and vaginal lubrica-
tion. In clinical practice, it is crucial to prioritize health
education on sexual function among young patients.
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