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Abstract: Breast cancer survivorship is a recognized risk factor for sexual dysfunction, with various
clinical, sociocultural, and psychological factors potentially interacting differently across populations.
This study compared sexual dysfunction, anxiety, and depression between females with breast cancer
and those without, aiming to identify associated factors. A total of 362 females participated, including
227 with sexual dysfunction and 135 controls. Among them, 195 are breast cancer survivors, while 167
have no personal history of cancer. Key variables were analyzed using Student’s t-test for quantitative
data and Fisher’s exact test for categorical data, while logistic regression models were used to assess
the association between sexual dysfunction and various factors. Multivariate analysis revealed
that, in sexually active females, breast cancer survivorship increased the odds of sexual dysfunction
2.7-fold (95% CI: 1.17–6.49; p = 0.020). Anxiety was significantly associated with sexual dysfunction,
regardless of cancer status (AdOR 6.00; 95% CI: 2.50–14.43; p < 0.001). The interaction between cancer
survival and anxiety further increased the odds of sexual dysfunction by more than 11-fold (AdOR
11.55; 95% CI: 3.81–35.04; p < 0.001). Additionally, obesity was found to be a protective factor among
cancer survivors (AdOR 0.149; 95% CI: 0.027–0.819; p = 0.029). In conclusion, breast cancer has a
significant impact on sexual function, with psychological factors like anxiety playing a crucial role.
Addressing these issues requires a holistic, patient-centered approach that considers the complex
interplay of physical, emotional, and sociocultural factors.

Keywords: breast cancer; cancer survivors; sexual life; psychological influences; anxiety; social
development; sexual dysfunction
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1. Introduction

Breast cancer remains one of the most prevalent malignancies affecting females world-
wide, posing a significant public health concern due to its high incidence and impact on
quality of life [1,2]. While advances in early detection and treatment have improved sur-
vival rates, survivors often face numerous long-term physical and psychological challenges,
including sexual dysfunction, anxiety, depression, and body image issues [3].

In the international scenario, there is significant discourse on the challenges faced by
breast cancer survivors, particularly regarding sexual dysfunction, anxiety, and depression,
which affect females globally. Reports indicate that up to 50% of survivors in countries like
Kenia [4] and Malaysia [5] experience sexual dysfunction, while cultural stigma in Japan
exacerbates feelings of isolation and psychological distress [6]. Similarly, societal pressures
in the Middle East [7] complicate emotional recovery, and nearly 30% of survivors in the
United Kingdom face similar issues [8].

In the first place, sexual dysfunction is a common yet often overlooked consequence
of breast cancer and its treatments, including chemotherapy, tamoxifen use, and surgical in-
terventions. Research indicates that many females report significant psychological impacts
stemming from these medical experiences, which can profoundly affect their sexual health
and overall well-being. For instance, treatment-related changes may lead to fears about fer-
tility loss, contributing to feelings of inadequacy and negative body image. Such concerns
can manifest as feelings of sexual unattractiveness and a diminished sense of femininity,
both of which are crucial aspects of a female’s identity. These psychological ramifications
are not trivial; they can significantly impact mental health, leading to increased levels of
anxiety and depression among survivors. Furthermore, the interplay of these factors often
results in an altered sense of sexual identity, complicating the emotional landscape for fe-
males navigating life after breast cancer. Thus, it is imperative to recognize the multifaceted
nature of these experiences to develop comprehensive support strategies that address both
physical and psychological needs. These changes can lead to increased anxiety, depression,
and an altered sense of sexual identity [9]. Sexual dysfunction significantly affects quality of
life, with studies reporting that up to 83% of breast cancer survivors experience some form
of sexual dysfunction—much higher than in the general population [3]. This dysfunction
can affect various domains, including desire, arousal, lubrication, orgasm, satisfaction, and
pain, commonly measured using tools like the Female Sexual Function Index (FSFI) [10,11].

Psychological factors such as anxiety and depression are also common among breast
cancer survivors, with prevalence rates of 33.1% for anxiety and 18.2% for depression [12].
The diagnosis and treatment of cancer can be traumatic, increasing stress and mental health
issues that may interfere with sexual functioning and overall well-being. Anxiety and
depression not only reduce quality of life but also hinder recovery and post-treatment
adjustment [13]. However, no studies have thoroughly examined whether breast cancer
interacts with anxiety or depression to further increase the risk of sexual dysfunction.
Understanding the relationship between psychological distress and sexual health is critical
for developing comprehensive care plans that address both the physical and emotional
needs of survivors.

Sociocultural factors, including education, socioeconomic status, religious affiliation,
and lifestyle behaviors, significantly influence the health-related quality of life for females
with breast cancer [12,14]. These factors directly impact sexual function, as higher educa-
tional attainment is associated with better health literacy and coping strategies, enabling
females to navigate their treatment experiences more effectively. For instance, females
with higher education levels may be better equipped to understand their diagnosis and
engage in discussions about their sexual health, thereby reducing the negative effects of
cancer diagnosis and treatment on their sexual well-being. Conversely, lower socioeco-
nomic status can limit access to healthcare resources and support systems, exacerbating
feelings of isolation and negatively affecting body image and sexual health. Additionally,
the increased stress associated with financial constraints may contribute to worse health
outcomes, further complicating the recovery process [3].
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In Mexico, breast cancer is the most commonly diagnosed cancer among females, with
rising incidence rates over recent decades [15]. Despite this, research on the sexual and
psychological health of Mexican breast cancer survivors is limited. Cultural norms and
stigma surrounding sexuality may further complicate the assessment and management
of sexual dysfunction in this population [16]. Examining these issues within the Mexican
context is essential to develop culturally sensitive interventions and healthcare policies.
The health of Mexican females is not only important for Mexico but also for countries where
Mexican immigrants reside, particularly the U.S. Mexican immigrants represent the largest
group of Hispanic/Latino immigrants in the U.S., and their health has critical public health
implications. Studies show that Mexican females, especially immigrants, are particularly
vulnerable to mental health issues, highlighting the importance of understanding the
influence of both nativity and gender on health outcomes [17].

This study aims to evaluate and compare the prevalence and associated factors of
sexual dysfunction, breast cancer, and anxiety among Mexican females. As healthcare
systems worldwide strive to improve the quality of life for breast cancer survivors, under-
standing the multifaceted challenges they face—particularly concerning sexual dysfunction
and psychological distress—becomes increasingly essential. The findings from this study
not only shed light on the specific experiences of Mexican females but also offer insights
applicable to diverse populations, highlighting the universal need for comprehensive care
that addresses both physical and emotional health. Understanding these associations will
support the development of targeted strategies to improve the quality of life and holistic
care for breast cancer survivors in Mexico.

2. Materials and Methods
2.1. Study Design and Participants

This observational, case-control study compared females with and without breast
cancer. The study population comprised females aged 35–65 years attending the State
Cancerology Institute of Colima, Mexico (IMSS-BIENESTAR) for breast cancer follow-
up or preventive mammography. The hospital’s strategic location in Western Mexico,
specifically serving the regions of Colima, Jalisco, and Michoacán, allows it to receive a
diverse patient population from across the central-Pacific region. This influx brings together
individuals from a range of cultural, religious, and socioeconomic backgrounds, creating a
unique opportunity to study a variety of health-related behaviors and outcomes within this
population. This study received ethical approval from the Research Ethics Committee of the
State Cancerology Institute of Colima (approval number CEICANCL270418-VAGECANN-
08, 11 March 2019). Informed consent was obtained from all participants, emphasizing
the voluntary nature of the survey and ensuring confidentiality by not collecting any
identifying information.

2.2. Variables and Measurement

The dependent variable was sexual dysfunction, evaluated through the Female Sexual
Function Index (FSFI) [18,19]. The FSFI assesses sexual function across six domains: desire,
arousal, lubrication, pain, orgasm, and satisfaction. It evaluates sexual function over the
past 30 days and has been validated for use in females with breast cancer [10,11]. Due
to concerns about the accuracy of FSFI scores in females who have not engaged in recent
sexual activity—since 15 of the 19 FSFI items include a ‘0—No sexual activity’ category—the
complete FSFI was only analyzed for sexually active females. However, the domains of
desire, and especially satisfaction, allow for the evaluation of sexually inactive females.
Scores of less than 3.6 points in each FSFI domain were considered indicative of a risk of
sexual dysfunction in the assessed domain [20]. Based on the above, sexual dysfunction was
defined as having an FSFI score of less than ≤21 in sexually active females, or a satisfaction
domain score of less than 3.6 in sexually inactive females, as previously reported. [18,19].
Considering the above, participants were categorized into two groups: cases (females with
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sexual dysfunction) and controls (females without sexual dysfunction), including patients
with and without breast cancer.

Independent variables included sociocultural and clinical factors. The main variable
was a previous breast cancer diagnosis (yes/no). Other variables included age, marital
status, education level, employment status, the use of breast prostheses, and the presence
of comorbidities such as smoking (having smoked 100 or more cigarettes in their lifetime),
diabetes, hypertension, and obesity. Anxiety and depression levels were measured using the
Spanish version of the Hospital Anxiety and Depression Scale (HADS), which consists of two
subscales: one for depression and one for anxiety. Clinical cut-off points were set at ≥11 to
indicate probable moderate/severe anxiety or depression [21]. The presence of comorbidities
was included because of their potential impact on physical and psychological well-being,
which may influence sexual dysfunction. Factors such as diabetes, hypertension, obesity, and
smoking are known to affect blood flow, hormonal balance, and stress levels, helping this
study distinguish (in multivariate logistic regression analysis) the specific effects of breast
cancer on sexual function from other chronic health-related influences [22,23].

2.3. Selection Criteria

The inclusion criteria for cases required participants to be females aged 35–65 years
with a FSFI score ≤21 (in females sexually active in the last three months) or with a “satisfac-
tion domain score” less than 3.6 in sexually inactive females, indicating sexual dysfunction.
These females were either attending the State Cancerology Institute of Colima for breast
cancer screening (with no cancer) or had a past diagnosis of breast cancer but were under-
going follow-up (not receiving oncological treatment for the past six months). To minimize
selection bias, a consecutive sampling method was used, recruiting all eligible females
who met the inclusion criteria during their visits to the State Cancerology Institute of
Colima for either breast cancer screening or follow-up appointments. Recruitment occurred
during the 2019–2020 period (before the mobility and isolation restrictions caused by the
COVID-19 pandemic), ensuring a consistent and representative sample from the target
population. Eligibility was confirmed through initial interviews and clinical assessments
before enrollment. This approach allowed for a non-selective, ongoing recruitment process
and, together with the use of validated assessment tools like the FSFI and HADS, helped
enhance the internal validity of this study.

To be included in this study, the volunteers needed a Karnofsky Performance Scale
score of 80% or higher, had to be born in Western Mexico (Colima, Jalisco, Michoacán), and
had to provide informed consent. Inclusion criteria for controls mirrored those of the cases
but without sexual dysfunction. Exclusion criteria for both groups included unwillingness
to participate, lactation in the past six months, psychomotor deficits, cognitive impairments,
current hospitalization, incomplete clinical history, current use of antidepressants, history
of sexual assault, or diagnosed psychiatric disorders.

2.4. Sample Size Calculation

The sample size was calculated to determine whether being a cancer survivor is a risk
factor for sexual dysfunction in sexually active females. Using probabilistic methods for a
case-control study with a one-sided significance level of 0.95, a power of 0.8, a proportion
of sexual dysfunction in females without cancer of 0.15, a case-to-control ratio of 3, and an
odds ratio (OR) of 3.5 based on previous data [3], the required sample size was 132 subjects
(99 controls and 33 cases) [24]. A one-sided calculation for sample size was selected as
this directly aligns with the primary hypothesis of this study, which was that breast cancer
survivors are at elevated risk for sexual dysfunction compared to females with no history
of cancer (rather than testing for a bidirectional relationship). This approach maximizes
the statistical power of this study while ensuring that the sample size remains efficient for
detecting risk differences.
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2.5. Statistical Analysis

Descriptive statistics were used to determine mean age, clinical stage percentages, and
other relevant characteristics. Quantitative data were first tested for normal distribution
using the Kolmogorov–Smirnov test. For data following a normal distribution, Student’s
t-tests for independent samples were used to compare groups. Fisher’s exact test was
employed to compare qualitative data (dichotomous variables) between cases and controls.
To assess the association between sociocultural and clinical factors with sexual dysfunction,
with breast cancer as an additional risk variable, multivariate binary logistic regression
analyses were conducted to obtain adjusted odds ratios (AdORs) with 95% confidence
intervals (CIs) and p-values. Variables for the multivariate model were selected using a
backward stepwise selection method, with a threshold of 0.05 for entry and 0.10 for removal
(only the final model is presented). A separate model was used to analyze the two-way
interaction between breast cancer and anxiety. SPSS software version 20 (IBM, Armonk, NY,
USA) was used for statistical analysis. The sample size was calculated using the Cleveland
Clinic Department of Quantitative Health Sciences’ online sample size calculator [24].
The statistical power of the most relevant results was calculated using G*Power version
3.1.9.6 [25,26]. p-values less than 0.05 were considered statistically significant [27].

3. Results
3.1. General Overview and Group Comparison

A total of 362 females were included in this study, of which 227 and 135 were in the
case and control groups, respectively (with and without sexual dysfunction) (Figure 1).
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Table 1 shows the main clinical and social characteristics of the included patients,
according to whether or not they have sexual dysfunction. The average age of the partici-
pants was 51.5 ± 9.6 years, finding that females with dysfunction are significantly older
(48.6 ± 8.3 vs. 53.1 ± 9.9, p < 0.001) and have a lower Kasnosfky index (96.1 ± 5.6 vs.
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93.3 ± 7.1, p < 0.001). In addition, females with sexual dysfunction have a higher pro-
portion of menopause (54.8% vs. 72.2%, p = 0.001), anxiety (16.3% vs. 33.9%, p < 0.001),
and depression (3.7% vs. 8.8%, p = 0.085). Sexually active females were in a much higher
proportion in the group without sexual dysfunction than in the group of females with
dysfunction (85.2% vs. 16.3%, p < 0.001). No differences were found in the proportion of
females with breast cancer, diabetes, hypertension, obesity, alcoholism, education, among
other variables (see Table 1).

Table 1. Main clinical characteristics of females included in this study according to their sexual
dysfunction status.

Characteristics
All Sexual Dysfunction

p
(n = 362) No

(n = 135)
Yes

(n = 227)

Age 51.54 ± 9.6 48.6 ± 8.3 53.2 ± 9.9 <0.001
Breast cancer 53.9% (195) 51.9% (70) 55.1% (125) 0.586
Diabetes 22.4% (81) 17.0% (23) 25.6% (58) 0.068
Hypertension 30.9% (112) 28.9% (39) 32.1% (73) 0.558
Obesity 43.1% (156) 45.2% (61) 41.9% (95) 0.584
Alcoholism 15.2% (55) 15.6% (21) 15.0% (34) 0.881
Smoking 16.6% (60) 17. 0% (23) 16.6% (37) 0.884
Drug use 2.8% (10) 2.2% (3) 3.1% (7) 0.750
Karnofsky index 94.2 ± 6.6 96.1 ± 5.6 93.3 ± 7.1 <0.001
Catholic 88.4% (320) 91.1% (123) 86.8% (197) 0.239
High school or higher 17.7% (64) 16.3% (22) 18.5% (42) 0.670
Occupation α 0.136

Homemaker 63.3% (229) 65.2% (88) 62.1% (141)
Unemployed 7.7% (28) 4.4% (6) 9.7% (22)
Employed 28.5% (103) 30.4% (41) 27.3% (62)
Retired 0.60% (2) 0.0% (0) 0.9% (2)

Own income 30.1% (109) 31.1% (42) 29.5% (67) 0.813
Low socioeconomic level 19.9% (72) 19.3% (26) 20.3% (46) 0.892
Age at first sexual intercourse (IVSA) 19.9 ± 4.7 20.1 ± 4.7 19.6 ± 4.7 0.537
Contraceptive method β 0.238

None 45.0% (163) 37.0% (50) 49.8% (113)
IUD 15.7% (57) 21.5% (29) 12.3% (28)
Hormonal ∞ 24.5% (89) 27.4% (37) 22.9% (52)
Surgical 11.9% (43) 11.8% (16) 11.9% (27)
Barrier 2.2% (8) 2.2% (3) 2.2% (5)
Natural 0.5% (2) 0.0% (0) 0.9% (2)

Breastfeeding 88.9% (322) 89.6% (121) 88.5% (201) 0.723
Number of children 3.2 ± 2.3 3.2 ± 2.3 3.2 ± 2.6 0.907
Pregnancies 91.4% (331) 94.8% (128) 89.4% (203) 0.132
Menopause 65.7% (238) 54.8% (74) 72.2% (164) 0.001
HADS anxiety score 7.8 ± 4.3 6.9 ± 3.8 8.3 ± 4.5 0.003
HADS depression score 4.8 ± 3.7 4.1 ± 3.3 5.1 ± 3.8 0.010
Anxiety 27.3% (99) 16.3% (22) 33.9% (77) <0.001
Depression 6.9% (25) 3.7% (5) 8.8% (20) 0.085
Active sexual life 42.0% (152) 85.2% (115) 16.3% (37) <0.001

Sexual Dysfunction: Female Sexual Function Index score ≤21 in sexually active females or a “satisfaction domain
score” less than 3.6 (satisfaction dysfunction) in sexually inactive females. HADS: Hospital Anxiety and Depression
Scale, with a score of 0 to 21 for depressive symptoms and 0 to 21 for anxiety. Clinical cut-off points were set at ≥11
for the presence of anxiety or depression. ∞ Use of sex hormones for contraceptive purposes or as replacement
therapy. Comparisons were made using the Student’s t-test for independent samples (quantitative data) or
Fisher’s exact test (for qualitative, dichotomous, or polytomous data). α Fisher exact test using 2 × 4 contingency
table to observe if the occupation of the participants (four categories) is different between those who have vs.
those who do not have sexual dysfunction. β Fisher exact test using 2 × 6 contingency table to observe if the
contraceptive method of the participants (six categories) is different between those who have vs. those who do
not have sexual dysfunction.

In Table 2, the main characteristics of patients with and without cancer are com-
pared. As shown, there were no significant differences between the age of the patients
(p = 0.118). The Karnofsky index was lower in females with cancer (96.1 ± 5.4 vs. 92.7 ± 7.2,
p < 0.001), although it is important to highlight that the averages in both groups were above
90, which indicates normal activity. It was also observed that there was a higher proportion
of Catholics among the cancer patients (83.9% vs. 91.6%, p = 0.040) and a higher level of
high school education or beyond (9.0% vs. 25.0%, p < 0.001) (see Table 1). It is observed
that cancer patients had a later sexual debut (19.2 ± 4.5 vs. 20.3 ± 4.8, p = 0.037), had fewer
children (3.4 ± 2.0 vs. 2.9 ± 2.4, p = 0.045), and had a higher proportion of menopause
(55.0% vs. 82.6%, p < 0.001) compared to females without cancer. Interestingly, females
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with cancer had lower scores on the HADS anxiety (8.35 ± 4.5 vs. 7.3 ± 3.9, p = 0.029) and
depression scales (5.3 ± 3.8 vs. 4.2 ± 3.4, p = 0.003) (see Table 2), although no significant
differences were found in the proportion of females who scored 11 or higher (see Table 3).

Table 2. Main clinical and reproductive characteristics, as well as scores on depression, anxiety, and
sexual function instruments, according to breast cancer status.

Characteristics
All Breast Cancer

p
(n = 362) No

(n = 167)
Yes

(n = 195)

Age 51.54 ± 9.67 50.68 ± 10.31 52.27 ± 9.05 0.118
Diabetes 22.4% (81) 21.5% (36) 23.1% (45) 0.801
Hypertension 30.9% (112) 29.3% (49) 32.3% (63) 0.571
Obesity 43.1% (156) 49.1% (82) 38.4% (75) 0.044
Alcoholism 15.2% (55) 20.1% (35) 10.3% (20) 0.005
Smoking 16.6% (60) 18.0% (30) 15.4% (30) 0.571
Drug use 2.8% (10) 1.8% (3) 3.6% (7) 0.1970
Karnofsky index 94.2 ± 6.6 96.1 ± 5.5 92.7 ± 7.2 <0.001
Catholic 88.4% (320) 83.8% (140) 92.3% (180) 0.013
High school or higher 17.7% (64) 9.0% (15) 25.1% (49) <0.001
Occupation α 0.624

Homemaker 63.3% (229) 59.9% (100) 66.1% (129)
Unemployed 7.7% (28) 7.2% (12) 8.2% (16)
Employed 28.5% (103) 31.7% (53) 25.6% (50)
Retired 0.6% (2) 06% (1) 0.5% (1)

Own income 30.1% (109) 32.3% (54) 28.2% (55) 0.422
Low socioeconomic level 19.9% (72) 15.0% (25) 24.1% (47) 0.026
Age at first sexual intercourse (IVSA) 19.9 ± 4.7 19.3 ± 4.7 20.4 ± 4.7 0.030
Contraceptive method β 0.062

None 45.0% (163) 49.7% (83) 41.0% (80)
IUD 15.7% (57) 20.4% (34) 11.8% (23)
Hormonal ∞ 24.5% (89) 23.9% (40) 25.1% (49)
Surgical 11.9% (43) 7.2% (12) 15.9% (31)
Barrier 2.2% (8) 2.4% (4) 2.1% (4)
Natural 0.5% (2) 0.0% (0) 0.9% (2)

Breastfeeding 88.9% (322) 89.8% (150) 88.2% (172) 0.862
Number of children 3.2 ± 2.3 3.5 ± 2.1 2.9 ± 2.4 0.045
Pregnancies 91.4% (331) 95.8% (160) 87.7% (171) 0.015
Menopause 65.7% (238) 49.7% (83) 77.9% (155) <0.001
Previous mammogram 74.8% (271) 53.7% (90) 94.9% (185) <0.001
HADS anxiety score 7.8 ± 4.3 8.3 ± 4.6 7.3 ± 3.9 0.029
HADS depression score 4.8 ± 3.7 5.4 ± 3.8 4.2 ± 3.4 0.003
Anxiety 27.3% (99) 33.5% (56) 22.1% (43) 0.013
Depression 6.9% (25) 9.6% (16) 4.6% (9) 0.094
Active Sexual Life 42.0% (152) 39.5% (66) 44.1% (86) 0394
FSFI in sexually active females

Desire 3.21 ± 1.17 3.30 ± 0.99 3.15 ± 1.29 0.425
Arousal 3.62 ± 1.24 3.81 ± 0.99 3.47 ± 1.39 0.079
Lubrication 4.45 ± 1.34 4.58 ± 1.21 4.36 ± 1.44 0.325
Orgasm 4.59 ± 2.91 5.03 ± 4.02 4.25 ± 1.55 0.105
Satisfaction 4.73 ± 1.43 4.98 ± 1.11 4.53 ± 1.61 0.042
Pain 4.87 ± 1.28 4.86 ± 1.30 4.87 ± 1.28 0.931
FSFI Total 25.30 ± 6.17 26.08 ± 4.97 24.69 ± 6.92 0.169

FSFI domains in sexually inactive females
Desire 1.81 ± 0.87 2.02 ± 0.96 1.62 ± 0.73 0.001
Satisfaction 2.2 ± 0.91 2.19 ± 0.91 2.13 ± 0.91 0.678

FSFI: Female Sexual Function Index. HADS: Hospital Anxiety and Depression Scale, with a score of 0 to 21 for
depressive symptoms and 0 to 21 for anxiety. Clinical cut-off points were set at ≥11 for the presence of anxiety or
depression. ∞ Use of sex hormones for contraceptive purposes or as replacement therapy. Comparisons were
made using the Student’s t-test for independent samples (quantitative data) or Fisher’s exact test (for qualitative,
dichotomous, or polytomous data). α Fisher exact test using 2 × 4 contingency table to observe if the occupation
of the participants (four categories) is different between those who have vs. those who do not have breast cancer.
β Fisher exact test using 2 × 6 contingency table to observe if the contraceptive method of the participants (six
categories) is different between those who have vs. those who do not have breast cancer.
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Table 3. Frequency of sexual dysfunction in various domains according to whether or not they have
breast cancer.

Sexual Dysfunction *
Cancer

All No Yes p

In sexually active female n = 152 n = 66 n = 86
Dysfunction

General ≤ 21 24.3% (37) 15.2% (10) 31.4% (27) 0.016
Desire 48.0% (73) 47.0% (31) 48.8% (42) 0.474
Arousal 43.4% (66) 31.8% (21) 52.3% (45) 0.009
Lubrication 23.0% (35) 18.2% (12) 26.7% (23) 0.147
Orgasm 25.7% (39) 16.7% (11) 32.6% (28) 0.020
Satisfaction 19.1% (29) 10.6% (7) 25.6% (22) 0.015
Pain 12.5% (19) 15.2% (10) 10.5% (9) 0.267

HADS
Anxiety ≥ 11 23.7% (36) 19.7% (13) 26.7% (23) 0.207
Depression ≥11 3.9% (6) 6.1% (4) 2.3% (2) 0.225

In sexually inactive female n = 210 n = 101 n = 109
Dysfunction

Desire 89.5% (188) 85.1% (86) 93.6% (102) 0.038
Satisfaction 87.1% (183) 85.1% (86) 89.0% (97) 0.266

HADS
Anxiety ≥11 30.0% (63) 43.6% (44) 17.4% (19) <0.001
Depression ≥ 11 9.0% (19) 11.9% (12) 6.4% (7) 0.128

*General sexual dysfunction (FSFI index ≤ 21) and all domains (domain with score < 3.6) were calculated only for
sexually active females at the time of the interview. For sexually inactive females, only desire and satisfaction
domains were calculated. Anxiety (≥11 in the anxiety subscale of HADS); depression (≥11 in the depression
subscale of HADS). Comparisons were made using Fisher’s exact test.

Among sexually active females, the mean scores on the Female Sexual Function Index
(FSFI) did not differ between groups (26.0 ± 4.9 vs. 24.6 ± 6.9, p = 0.169), nor in the
domains examined (desire, arousal, lubrication, orgasm, or pain), except for the satisfaction
domain, where cancer survivors had lower scores (4.5 ± 1.6) compared to the control
group (4.9 ± 1.1, p = 0.042) (see Table 2). However, when the values were dichotomized
(FSFI ≤ 21), sexual dysfunction was higher in cancer patients (15.2% vs. 31.4%, p = 0.016),
as well as dysfunction in the arousal (31.8% vs. 52.3%, p = 0.009), orgasm (16.7% vs. 32.6%,
p = 0.020), and satisfaction domains (10.6% vs. 25.6%, p = 0.015). Among sexually inactive
females, the desire domain showed a higher proportion of females with dysfunction in the
cancer group (85.1% vs. 93.6%, p = 0.038), but, interestingly, the proportion of females with
anxiety (HADS-A > 11) was significantly higher in the without cancer group compared to
the females under cancer follow-up (43.6% vs. 17.4%, p < 0.001) (see Table 3).

3.2. Factors Associated with Sexual Dysfunction

An analysis was conducted to identify factors associated with sexual dysfunction
(FSFI ≤ 21) using a multivariate binary logistic regression to obtain adjusted odds ratios
(AdORs). Only variables for the most parsimonious multivariate model, selected using
the backward stepwise selection method, are shown in Table 4. Considering all females,
factors associated with sexual dysfunction (FSFI ≤ 21 in sexually active females or with a
“satisfaction domain score” less than 3.6 in sexually inactive females) were anxiety (AOR
3.4, 95% CI 1.9–6.2) and being 50 years or older (AOR 2.6, 95% CI 1.6–4.3), whereas having
better functionality (higher Karnofsky index) was a protective factor (AOR 0.95, 95% CI
0.92–0.99). In sexually active females, being under follow-up for breast cancer increased
the likelihood of sexual dysfunction by 2.7 times (95% CI 1.17–6.49), whereas anxiety was
an even more significant factor, increasing this likelihood by 6 times (AdOR 6.0, 95% CI
2.5–14.4). Conversely, a high Karnofsky index was a protective factor (AdOR 0.97, 95% CI
0.96–0.98, p < 0.001). There was an interaction between being under cancer follow-up and
having anxiety, significantly increasing the risk of sexual dysfunction (AdOR 11.5, 95% CI



Curr. Oncol. 2024, 31 7371

3.81–35.04, p < 0.001). As shown in Table 4, being under cancer follow-up was also a risk
factor for dysfunction in the domains of excitation, orgasm, and satisfaction (scores < 3.6),
while anxiety was a risk factor across all domains. In sexually inactive females, only the
domains of desire and satisfaction were evaluated. Notably, the main factors associated
with sexual dysfunction in sexually active females, such as being under cancer follow-up
or having anxiety, were not relevant in sexually inactive females. Interestingly, among
sexually inactive females, being Catholic increased the risk of dysfunction in satisfaction
(AdOR 2.9, 95% CI 1.1–7.9, p = 0.031).

Table 4. Multivariate logistic regression to detect factors associated with sexual dysfunction overall
and in different domains.

Variable Ad OR 95% CI p

All Females (n = 362)

≥50 years old 2.688 1.668 4.332 0.020
Karnofsky Index 0.957 0.922 0.994 <0.001

Anxiety 3.452 1.900 6.274 <0.001

Sexually Active Females (n = 152)

Factors Associated with Sexual Dysfunction (FSFI < 21)
Cancer 2.764 1.176 6.494 0.020
Anxiety 6.008 2.500 14.435 <0.001

Karnofsky Index 0.977 0.969 0.985 <0.001
Interaction Cancer * Anxiety with Sexual Dysfunction (FSFI < 21)

Cancer * Anxiety 11.550 3.818 35.045 <0.001
Factors Associated with Dysfunction in the Desire Domain

Anxiety 2.200 1.042 4.646 0.039
Factors Associated with Dysfunction in the Excitation Domain

Cancer 2.780 1.391 5.555 0.004
Anxiety 3.722 1.524 9.091 0.004

Alcoholism 0.318 0.110 0.921 0.035
IVSA > 18 0.307 0.163 0.579 <0.001

Factors Associated with Dysfunction in the Lubrication Domain
Anxiety 4.139 1.783 9.609 0.001

Karnofsky Index 0.983 0.978 0.988 <0.001
Factors Associated with Dysfunction in the Orgasm Domain

Cancer 2.487 1.081 5.721 0.032
Anxiety 5.653 2.379 13.432 <0.001

Karnofsky Index 0.979 0.971 0.986 <0.001
Factors Associated with Dysfunction in the Satisfaction Domain

Cancer 2.875 1.126 7.341 0.027
Anxiety 5.622 2.270 13.928 <0.001

Karnofsky Index 0.973 0.965 0.982 <0.001
Factors Associated with Dysfunction in the Pain Domain

Anxiety 3.757 1.388 10.171 0.009
Karnofsky Index 0.976 0.969 0.982 <0.001

Sexually Inactive Females (n = 210)

Factors Associated with Dysfunction in the Desire Domain
No Associated Factors

Factors Associated with Dysfunction in the Satisfaction Domain
Catholic 2.963 1.103 7.961 0.031

Karnofsky Index 1.007 0.998 1.017 0.107

A multivariate binary logistic regression analysis was performed to obtain adjusted odds ratios (AdORs) with 95%
confidence intervals (CIs) and p-values. Variables for the most parsimonious multivariate model were selected
using the backward stepwise selection method. The entry probability for the stepwise regression was set at 0.05
and the removal probability at 0.10 (only the final step is shown). *The variables included in the model were those
that differed between patients with and without cancer (as shown in Table 1) and other relevant variables such as
age and hormone use, age 50 or older, Karnofsky index, presence of breast cancer, anxiety (≥11 on the anxiety
subscale of the HADS), depression (≥11 on the depression subscale of the HADS), Catholic religion, education
at high-school level or higher, alcoholism, obesity, menopause, initiation of sexual activity at age 18 or older
(IVSA ≥ 18), and use of hormonal contraceptives or hormone replacement therapy.

3.3. Factors Associated with Sexual Dysfunction in Breast Cancer Survivors

Analyzing only the subgroup of patients with breast cancer who are sexually active, a
multivariate analysis confirmed that anxiety is a risk factor, increasing the risk of sexual
dysfunction by 19 times (AdOR 19.152, 95% CI 3.696–99.232, p < 0.001). In contrast, the
presence of obesity was identified as a protective factor in this subgroup of patients (AdOR
0.149, 95% CI 0.027–0.819, p = 0.029). No other factors analyzed, including the presence of
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mastectomy, breast reconstruction, or family support (variables included in the analyses in
Table 4), were significantly associated with sexual dysfunction.

Table 5 shows the proportion of sexually active females under follow-up for breast
cancer with sexual dysfunction according to their clinical stage, whether they had a mastec-
tomy, and the type of breast prosthesis used. Although sexual dysfunction is more frequent
in females who had a mastectomy (16.7% vs. 33.8%) or in females without prostheses
compared to those with breast implants (41.2% vs. 35.7%), no significant differences were
found between these subgroups (p > 0.05 for all comparisons).

Table 5. Sexual dysfunction (FSFI ≤ 21) by clinical stage, mastectomy status, and type of breast
prosthesis in sexually active females.

Factor
Sexual Dysfunction (FSFI ≤ 21) p

No Yes

Clinical Stage 0.300
I-II n = 62 (100%) 66.1% 33.9%

III-IV n = 24 (100%) 75.0% 25.0%
Mastectomy 0.201

No n = 12 (100%) 83.3% 16.7%
Yes n = 74 (100%) 66.2% 33.8%

Type of Breast Prosthesis * 0.604
None n = 17 (100%) 58.8% 41.2%

Trapo a n = 12 (100%) 75.0% 25.0%
Seed bag b n = 3 (100%) 100% 0.0%

Gel c n = 24 (100%) 62.5% 37.5%
Colgajo d n = 4 (100%) 75.0% 25.0%
Implant n = 14 (100%) 64.3% 35.7%

* Only in patients with mastectomy (n = 74). Comparisons were performed using Fisher’s exact test (for dichoto-
mous or polytomous data). a Trapo: a cloth or fabric pad used as a type of prosthesis. b Seed bag: a bag filled
with birdseed, scientifically known as Canary seed. c Gel: a silicone gel prosthesis used for breast reconstruction.
d “Colgajo”: a flap, a surgical reconstruction technique using a flap of tissue from another part of the body to
reconstruct the breast.

3.4. Anxiety, a Major Risk Factor: What Is It Associated with?

As anxiety is identified as the principal risk factor associated with sexual dysfunction,
it is pertinent to explore which variables are also associated with this disorder in sexually
active females. Consistent with previous findings, sexual dysfunction itself is associated
with a higher risk of anxiety (AdOR 8.801, 95% CI 2.933–26.413). Other significant risk
factors include alcoholism (AdOR 4.112, 95% CI 1.166–14.495) and being of medium/high
socioeconomic status (AdOR 9.831, 95% CI 1.086–88.946). On the other hand, a high
Karnofsky index (AdOR 0.905, 95% CI 0.841–0.973) and having personal income (AdOR
0.191, 95% CI 0.053–0.689) are protective factors (see Table 6).

Table 6. Multivariate logistic regression to detect factors associated with anxiety.

Variable Ad OR 95% CI p

Sexual Dysfunction 8.801 2.933 26.413 <0.001
Karnofsky Index 0.905 0.841 0.973 0.007
Alcoholism 4.112 1.166 14.495 0.028
Medium/High
Socioeconomic Status 9.831 1.086 88.946 0.042

Personal Income 0.181 0.053 0.689 0.011
Sexual Dysfunction: Female Sexual Function Index ≤ 21. Medium/High Socioeconomic Status: medium/high
socioeconomic level. Personal Income: receives remuneration from any formal or informal activity performed.
A multivariate binary logistic regression analysis was conducted to obtain adjusted odds ratios (AdORs) with
95% confidence intervals (CIs) and p-values. The most parsimonious multivariate model was selected using a
backward stepwise selection method. The probability for variable entry into the model was set at 0.5, and the
probability for variable removal was set at 0.10 (only the final step is shown). Variables included in the model
were breast cancer presence, age ≥ 50 years, Karnofsky index, depression (≥11 on the HADS depression subscale),
Catholic religion, education level ≥high school, alcoholism, diabetes, hypertension, lactation, obesity, menopause,
sexual initiation at ≥18 years (IVSA ≥18), and hormonal use for contraception or hormone replacement therapy.
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3.5. Statistical Power of Results

To ensure the validity of the results, statistical power was calculated for the most
relevant findings using the G*Power software version 3.1.9.6 [25,26]. The statistical test
used was “Exact—Proportions: Inequality, two independent groups (unconditional),” and
the analysis was “Post hoc: Compute achieved power.” Calculations were performed with
α = 0.05, one-tailed, using the pertinent data for each group and their respective adjusted
odds ratio (AdOR) [27–29]. For sexually active females, the power values for the association
between sexual dysfunction (FSFI ≤ 21) and breast cancer or anxiety were high, at 0.83 and
0.99, respectively. For sexually inactive females, despite the significant association between
dysfunction in satisfaction domain and identifying as Catholic, the achieved power was
medium (0.67). In the analysis including only breast cancer patients, the power values for
associations between sexual dysfunction (FSFI ≤ 21) and anxiety or obesity were high, at
0.99 and 0.81, respectively.

Comparisons of the proportion of sexual dysfunction with or without mastectomy
or implant had power values of 0.31 and 0.08, respectively, indicating that these results
should be considered descriptive, as there was inadequate validity for comparing groups
without significant differences. In the analysis of sexually active females to determine
the association between anxiety and factors such as sexual dysfunction, alcoholism, and
having personal income, the power values were high, at 0.99, 0.89, and 0.80, respectively.
However, the association between anxiety and medium/high socioeconomic status had a
power value of 0.59, suggesting it cannot be considered a definitive result.

4. Discussion

The present study provides valuable insights into the multifaceted impact of breast
cancer and psychological health on sexual function among Mexican females. Breast cancer
survivors exhibit a significantly higher prevalence of sexual dysfunction compared to
females without cancer, particularly in the domains of excitation, orgasm, and satisfaction.
A multivariate analysis showed that being a breast cancer survivor increased the odds
of sexual dysfunction 2.7-fold (95% CI: 1.17–6.49; p = 0.020) in sexually active females.
Furthermore, regardless of cancer status, anxiety emerged as a prominent factor associated
with sexual dysfunction (AdOR 6.00; 95% CI: 2.50–14.43; p < 0.001). An interaction between
being a cancer survivor and having anxiety was also demonstrated, which highly signifi-
cantly increased the odds of sexual dysfunction by more than 11-fold (AdOR 11.55; 95% CI:
3.81–35.04; p < 0.001), highlighting the intricate interplay between psychological distress
and sexual health in breast cancer survivors.

Consistent with the previous literature, breast cancer survivors were 2 to 2.7 times
more likely to report sexual problems [30,31]. The increased rates of sexual dysfunction
observed among survivors may be attributed to various treatment-related factors such
as hormonal changes induced by chemotherapy and radiotherapy, physical alterations
from surgical interventions like mastectomy, and resultant body image disturbances [3,31].
These physical sequelae can diminish sexual desire, impair arousal, and reduce overall
sexual satisfaction, underscoring the need for integrative care approaches that address both
medical and psychosocial aspects of survivorship.

Anxiety was identified as a significant predictor of sexual dysfunction across multiple
domains among sexually active females, with those experiencing anxiety having up to six
times higher odds of reporting sexual difficulties. Epidemiological studies have identified
anxiety disorders as risk factors for reduced sexual desire and arousal, with recent research
also finding strong associations between anxiety and orgasmic difficulties, as well as
sexual pain. The heightened activity of the sympathetic nervous system during sexual
arousal, which increases genital congestion, may involve non-genital sensations that an
anxious female might perceive as threatening, thus diminishing the potential for sexual
pleasure [3,32]. Mental health problems are among the most important risk factors for
female sexual dysfunction. Despite frequent difficulties with sexuality, the importance
of sexuality to females with mental illnesses cannot be overstated [3,33]. The heightened
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anxiety levels may stem from fears of cancer recurrence, uncertainties about future health,
and coping with the demands of ongoing medical surveillance [34]. Although sexual
dysfunction and anxiety have been shown to be frequent aspects in breast cancer survivors,
the interaction between these factors had not been demonstrated previously, making this
one of the main findings of the present study [3,13,33]. The interaction between breast
cancer status and anxiety notably amplified the risk of sexual dysfunction, suggesting that
these factors may synergistically exacerbate sexual health challenges in survivors.

Interestingly, although females without cancer exhibited higher overall anxiety scores,
the prevalence of clinically significant anxiety (HADS-A ≥ 11) was found to be greater in
females without cancer, with rates of 22.1% for those with cancer compared to 33.5% for
those with cancer (p = 0.013, see Table 2). This finding contrasts with previous research
indicating that anxiety prevalence is generally higher in cancer survivors than in healthy
controls (17.9% vs. 13.9%, p = 0.0039). The differences observed in our study may stem
from various factors, such as the specific characteristics of our patient population or the
methodologies employed in previous studies. Nevertheless, among sexually active females,
the prevalence of anxiety was found to be greater in cancer survivors than in their non-
cancer counterparts (see Table 3), aligning with findings from previous studies [35]. Further
research is necessary to investigate these dynamics and to assess the longitudinal trajectories
of psychological distress in breast cancer populations.

The Karnofsky Performance Status (KPS) index emerged as a protective factor against
sexual dysfunction in sexually active females, indicating that better functional status corre-
lates with improved sexual health (r = 0.163, p = 0.045). This association underscores the
importance of physical rehabilitation and maintenance of functional abilities in enhancing
quality of life and sexual well-being among survivors [36]. Interventions aimed at improv-
ing physical fitness and managing treatment-related side effects could thus play a critical
role in mitigating sexual difficulties [36].

Sociodemographic factors also influenced sexual function outcomes. Higher educa-
tional attainment was more prevalent among breast cancer survivors and may contribute
to increased health literacy, better access to healthcare resources, and more effective utiliza-
tion of supportive services [3]. However, this study did not find significant associations
between socioeconomic status or employment and sexual dysfunction, suggesting that
other factors may have more substantial impacts in this context. Interestingly, alcoholism
was found to be a protective factor for dysfunction in the arousal domain (AdOR 0.318,
95% CI 0.110–0.921). A previous study revealed that beliefs that drinking enhances and
disinhibits sexual experience are widely accepted, and that those with strong expectations
of sexual enhancement drink significantly more on sexual occasions than those without.
However, only those with strong expectations of enhancing their sexual function by drink-
ing alcohol reported greater arousal at high levels of consumption, while those with weak
expectations of enhancement reported lower arousal [37]. This is consistent with the results
of the present study, where drinking alcohol protected against dysfunction precisely in
the arousal domain. However, it should be noted that, based on previous reports, this
finding is not generalized to all subjects, and that alcoholism in our study was a risk factor
with the presence of anxiety. The protective effect observed may be confounded by other
lifestyle or psychosocial factors and should be interpreted cautiously. For the above reasons,
further studies should be conducted in the general population and in the context of female
cancer survivors.

The choice to focus on Catholicism in this study was driven by its high prevalence
in the region, which may influence the observed outcomes [38]. Religious affiliation,
particularly Catholicism, was associated with increased dysfunction in sexual satisfaction
among sexually inactive females. This finding may reflect cultural and religious beliefs
influencing attitudes toward sexuality [39], potentially leading to feelings of guilt, shame,
or restricted sexual expression. Culturally sensitive counseling and education could help
address these issues by promoting open dialogue and challenging detrimental stereotypes
surrounding sexuality and illness. It would be important to explore the impact of other
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religious affiliations and belief systems, as different perspectives may influence sexual
health and well-being in various ways. Additionally, examining how alternative medicines,
such as herbal remedies, might intersect with these beliefs and affect sexual health is
crucial [40].

The finding that obesity was identified as a protective factor against sexual dysfunction
in breast cancer survivors is unexpected, as obesity is typically associated with an increased
risk of various health issues, including sexual dysfunction [41]. However, this result may
reflect complex biological, psychological, and social factors. From a biological perspective,
obesity may lead to higher estrogen levels due to the peripheral conversion of androgens
in adipose tissue. These elevated estrogen levels could have a protective effect on sexual
function in females who have undergone treatments that drastically reduce hormone
levels, such as chemotherapy or tamoxifen therapy [42]. Psychologically, some females
with obesity might develop greater self-acceptance or a reduced concern about body
image following cancer treatment, potentially lowering anxiety related to sexual activity
and thereby improving sexual function. The psychological effect of body weight and
body image and their probable influence on sexual function is influenced by cultural
factors. An earlier study involving Mexican American females found that those with a
stronger orientation towards Anglo culture displayed a greater preference for slimmer
body types. In contrast, obese females, compared to those of normal weight, selected
larger figures as their ideal, realistic, and attractive body types [43]. This demonstrates that
culture influences body image and size perceptions [43–45]; the result is consistent with
previous studies that show that a high body mass index is associated with improved sexual
functioning in endometrial, ovarian, and vulvar cancer patients [46] but not in patients
with cervical cancer. Although sexual dysfunction and anxiety are frequently observed in
breast cancer survivors, the interaction between these factors, which notably amplified the
risk of sexual dysfunction, is an important finding of the present study. This suggests that
breast cancer status and anxiety may synergistically exacerbate sexual health challenges in
survivors [3,13]. The interaction between breast cancer status and anxiety notably amplified
the risk of sexual dysfunction, suggesting that these factors may synergistically exacerbate
sexual health challenges in survivors but need a deeper exploration.

This study’s limitations include its case-control design, which restricts the ability to
establish causality or assess temporal relationships between breast cancer, anxiety, and
sexual dysfunction. The reliance on self-reported measures may also introduce reporting
bias. As to the sample size, although adequate for most analyses, in some association results,
confidence intervals may have been wide, which could indicate a small sample size for the
analysis. Therefore, future studies with a larger sample size are recommended. The sample
used also limits the generalizability of some findings, particularly in subgroup analyses like
sexual orientation in the data collection process. Sexual orientation can play a significant
role in shaping the experiences of breast cancer survivors, influencing factors such as
support systems, relationship dynamics, and perceptions of body image. By not accounting
for this aspect, this study may not fully capture the diverse challenges faced by individuals
from different sexual orientations. Future research should prioritize the inclusion of sexual
orientation data to ensure a more comprehensive understanding of the unique experiences
and needs of all breast cancer survivors. Additionally, this study did not account for all
potential confounders, such as medication effects or detailed treatment history, which
could impact sexual health outcomes. Future studies with larger, longitudinal samples and
more comprehensive data collection are needed to validate these findings and explore the
mechanisms underlying the observed associations.

A valuable perspective for future research would be to expand the study’s geographic
scope to include participants from the northern and southern regions of Mexico. This
broader inclusion would allow for comparisons and richer analyses of findings across
diverse cultural and lifestyle backgrounds, strengthening the applicability of the results.
By encompassing a wider range of regional influences, such research could offer a more
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comprehensive understanding of the factors affecting the study outcomes and enhance the
generalizability of the conclusions across different parts of the country.

Nevertheless, this study offers several strengths. It provides critical insights into
the sexual and psychological health of breast cancer survivors within a cultural context
that has been underrepresented in existing research. Given the significant issues related
to gender differences and the entrenched “machismo” in this region [47], this study rep-
resents a notable advancement in addressing sexual dysfunction among survivors. By
focusing on this specific population, the research underscores the importance of culturally
sensitive and personalized approaches to managing sexual dysfunction. Incorporating
evidence-based interventions, such as cognitive-behavioral therapy and targeted anxiety
management counseling, could greatly enhance sexual health and emotional well-being.
Moreover, educational programs for both patients and healthcare providers about sexuality
and mental health could help mitigate stigma and encourage open communication. Contin-
uous professional training is essential to meet the complex needs of survivors effectively.
Additionally, future studies should consider including the perspectives of sexual partners,
as understanding their experiences and challenges can provide a more comprehensive view
of the impact of sexual dysfunction and contribute to more effective support strategies.
Longitudinal and intervention studies are recommended to assess the effectiveness of these
strategies across various cultural and clinical contexts, aiming to develop care models
adapted to the diverse needs of patients.

5. Conclusions

This study highlights the significant impact of breast cancer and anxiety on sexual
function in Mexican females. Breast cancer survivors experience higher rates of sexual
dysfunction, particularly in the excitation, orgasm, and satisfaction domains. Anxiety
exacerbates these issues, with a notable interaction effect in cancer survivors. Addressing
both the physical and psychological aspects of sexual health is crucial for improving quality
of life in breast cancer survivors. Integrating psychological support, addressing cultural
and religious influences, and considering the complex role of obesity in sexual health are
essential components of comprehensive care for females affected by breast cancer.
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