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Abstract: This systematic review investigates the intersection of early-onset colorectal cancer (EOCRC),
sexual functioning, and associated quality of life (QoL), aiming to understand the comprehensive
impact of EOCRC on these critical dimensions. Through an extensive search across PubMed, Scopus,
and Embase up until November 2023, this study synthesized evidence from the literature while ad-
hering to PRISMA guidelines. The studies included EOCRC patients under 50 years, which examined
sexual functioning and QoL using validated instruments, and were published in English. After a rig-
orous screening process, five relevant studies were identified from an initial pool of 2184 articles. This
review includes data from five studies involving 2031 EOCRC patients. The key findings revealed
a high prevalence of sexual dysfunction, with up to 50% of men experiencing impotence and 58%
reporting sexual dysfunction, alongside 36% of women in some studies. Pain was described by 12% to
31% of patients. Anxiety and depression were notably prevalent, affecting up to 69% of participants.
EOCRC profoundly impacts sexual functioning and QoL, with a significant prevalence of sexual
dysfunction and psychological distress among affected individuals. These findings suggest the need
for oncological management strategies that include not only medical treatment but also psychological
support and sexual health interventions. This systematic review emphasizes the importance of
holistic patient care approaches, advocating for further research and clinical attention to address the
complex needs of younger EOCRC patients.

Keywords: quality of life; sexual dysfunction; colorectal cancer

1. Introduction

The incidence of colorectal cancer (CRC) among younger adults has been on the rise
globally, presenting unique challenges in management and survivorship [1,2]. Traditionally
considered a disease of older adults, the increasing trend of early-onset colorectal cancer
(EOCRC), defined as CRC diagnosed in individuals under the age of 50, has garnered
significant attention in the medical community [3,4]. Epidemiological studies have indi-
cated a steady increase in EOCRC prevalence across diverse populations, suggesting the
need for focused research on its implications. The American Cancer Society reports a 2%

Diseases 2024, 12, 66. https://doi.org/10.3390/diseases12040066 https://www.mdpi.com/journal/diseases

https://doi.org/10.3390/diseases12040066
https://doi.org/10.3390/diseases12040066
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/diseases
https://www.mdpi.com
https://orcid.org/0000-0002-0497-0405
https://doi.org/10.3390/diseases12040066
https://www.mdpi.com/journal/diseases
https://www.mdpi.com/article/10.3390/diseases12040066?type=check_update&version=2


Diseases 2024, 12, 66 2 of 12

annual increase in the incidence of EOCRC in the United States, suggesting a shift in the
age-related risk landscape of this malignancy [5,6]. This demographic shift raises concerns
regarding the psychosocial, physical, and sexual well-being of younger patients, who are
often in the midst of career building, family life, and social development [7].

Quality of life (QoL) in cancer survivors has emerged as a paramount consideration in
oncology care, extending beyond traditional outcomes such as survival rates [8]. In patients
with EOCRC, QoL issues are particularly pronounced due to the potential for more aggres-
sive disease, the need for intensive treatment, and the broader impact on an individual’s life
trajectory [9]. Studies have shown that colorectal cancer survivors experience significant
challenges in physical functioning, emotional well-being, and social integration [10,11].
Moreover, the adverse effects of cancer treatments, such as chemotherapy, radiation, and
surgery, can exacerbate these challenges, leading to long-term implications for patients’
quality of life [12–14].

Sexual functioning is a critical aspect of quality of life that is often negatively impacted
in cancer survivors [15]. The anatomical and physiological changes resulting from surgi-
cal and non-surgical treatments can lead to sexual dysfunction, affecting both men and
women [16]. For men, issues may include erectile dysfunction and ejaculatory problems,
whereas women may experience vaginal dryness, dyspareunia, and infertility [17,18]. These
sexual health issues are not only detrimental to personal relationships and psychological
well-being but also contribute to the overall burden of cancer survivorship. Despite its
significance, sexual functioning remains under-addressed in the clinical management of
colorectal cancer patients.

The intersection of EOCRC, quality of life, and sexual functioning presents a complex
array of challenges for patients, healthcare providers, and researchers. Understanding the
impact of EOCRC on these dimensions is essential for developing comprehensive care
strategies that address the holistic needs of younger patients. This systematic review aims
to synthesize current evidence on the sexual functioning and associated quality of life
in patients with EOCRC, offering insights into the prevalence, contributing factors, and
potential interventions to support this unique patient population.

2. Materials and Methods
2.1. Protocol and Registration

To ensure a thorough and methodical examination of the literature, this study im-
plemented an elaborate search strategy across several key electronic databases, including
PubMed, Scopus, and Embase. The search was designed to include literature published up
until November 2023, capturing the most recent studies available on the topic. The focus of
the search strategy was to collate literature pertaining to the impact of EOCRC on sexual
functioning and quality of life.

The search strategy incorporated a broad array of keywords and phrases relevant to
the study’s objectives, emphasizing the assessment of sexual functioning and quality of
life in patients with EOCRC. Key search terms included: “early-onset colorectal cancer”,
“colorectal neoplasms”, “sexual health”, “sexual dysfunction”, “quality of life”, “QoL”,
“patient-reported outcomes”, “health-related quality of life”, “HRQoL in colorectal cancer”,
“impact of cancer treatment on sexual functioning”, “survivorship and sexual health”,
“fertility issues in cancer patients”, “psychological well-being”, “emotional distress”, “body
image”, “intimacy and relationships”, “erectile dysfunction”, “vaginal dryness”, “dyspare-
unia”, “sexual counseling in cancer care”, and “interventions for sexual dysfunction”.

Boolean operators were employed to effectively refine and combine the search terms.
The search string was structured as follows: (“early-onset colorectal cancer” OR “young
colorectal cancer patients” OR “EOCRC”) AND (“sexual health” OR “sexual functioning”
OR “sexual dysfunction” OR “fertility issues”) AND (“quality of life” OR “QoL” OR
“patient-reported outcomes” OR “health-related quality of life”) AND (“psychological well-
being” OR “emotional distress” OR “body image”) AND (“intimacy and relationships” OR
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“erectile dysfunction” OR “vaginal dryness” OR “dyspareunia”) AND (“sexual counseling”
OR “interventions for sexual dysfunction” OR “supportive care in oncology”).

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines were followed [19]. This systematic review protocol ensures that the method-
ology is structured, transparent, and reproducible. To further enhance the transparency
and accessibility of our research process and findings, this review has been registered
with the Open Science Framework (OSF), facilitating open access to our methodology and
outcomes, with the registration code osf.io/tc4r6. This comprehensive search strategy
aimed to capture a wide spectrum of studies, allowing for a nuanced understanding of
the impact of EOCRC on sexual functioning and quality of life, thereby informing future
research and clinical practice in this area.

2.2. Eligibility Criteria and Definitions

The eligibility criteria were designed to identify studies that provide insights into how
EOCRC affects sexual functioning and overall quality of life. Therefore, this review consid-
ered the following inclusion criteria: (1) Study population: the studies must include patients
diagnosed with EOCRC, defined as colorectal cancer diagnosed in individuals under the
age of 50. (2) Focus on sexual functioning and quality of life: the research must specifi-
cally examine the impact of EOCRC on sexual functioning, as the main study outcome,
and include the impact on quality of life. This includes studies assessing sexual health,
sexual dysfunction, fertility issues, psychological well-being, body image, intimacy and
relationships, and interventions aimed at addressing sexual health concerns. (3) Types of
studies: inclusion of a wide range of study designs, including randomized controlled trials
(RCTs), observational studies, clinical trials, cohort studies, case–control studies, and cross-
sectional studies. The studies should provide clear and detailed methodologies regarding
the assessment of sexual functioning and quality of life in EOCRC patients. (4) Outcome
measures: studies that utilize validated instruments or clearly defined parameters to assess
sexual functioning and quality of life. This can include patient-reported outcome measures
(PROMs), quality of life assessments, and specific tools designed to evaluate sexual health
and dysfunction. (5) Language: only peer-reviewed articles published in English were
included to ensure the feasibility of thorough review and analysis.

The exclusion criteria comprised the following: (1) Non-human studies: research that
did not involve human participants, such as in vitro or animal model studies, was excluded
to focus solely on human patient experiences and outcomes. (2) Broad cancer focus: studies
that did not specifically examine patients with EOCRC, or those that did not differentiate
the impact of cancer on sexual functioning and quality of life from other cancer types, were
excluded. (3) Lack of specific outcomes: studies that did not provide clear, quantifiable
outcomes related to sexual functioning and quality of life, or lack sufficient detail for a
comprehensive analysis, were excluded. (4) Grey literature: to maintain the credibility and
reliability of the data included in this review, grey literature, including non-peer-reviewed
articles, preprints, conference proceedings, general reviews, commentaries, and editorials,
were excluded.

2.3. Definitions

In this systematic review, EOCRC was defined as colorectal cancer diagnosed in
individuals under the age of 50. This definition aligns with emerging research trends and
clinical observations indicating a distinct epidemiological pattern and clinical presentation
in younger patients compared to their older counterparts [4]. The choice of this age cutoff
was based on the intention to explore and identify the specific challenges and outcomes
faced by this particular demographic group.

Quality of life assessment was considered through the use of standardized surveys and
patient self-reported feedback in order to capture a broad spectrum of patient experiences
and outcomes related to physical, emotional, social, and sexual well-being. Standardized
surveys were identified as key instruments due to their validated nature and widespread
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use in oncology research. These tools are designed to quantify various dimensions of
QoL in a reliable and sensitive manner. Patient self-reported feedback was considered as
complementary or independent to these standardized measures, offering deeper insights
into the personal and subjective aspects of living with EOCRC.

2.4. Data Collection Process

The data collection process for this systematic review commenced with the removal of
226 duplicate entries, followed by a rigorous screening of 567 abstracts by two independent
reviewers to assess each study’s relevance based on predefined inclusion and exclusion
criteria. This step ensured that only studies specifically focusing on sexual functioning and
quality of life in EOCRC patients were considered. Discrepancies between reviewers were
resolved through discussion or, if necessary, consultation with a third reviewer to achieve
consensus. The initial database search yielded 2184 articles, from which five relevant
studies were identified for inclusion in the final study. This careful selection process aimed
to ensure that the final pool of studies included in this review was of high relevance and
quality, thereby providing a comprehensive overview of the impact of EOCRC on patients’
sexual health and overall quality of life, as presented in Figure 1.
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2.5. Risk of Bias and Quality Assessment

For the assessment of study quality, our review was evaluated using the Newcastle–Ottawa
Scale [20], a widely recognized tool that assesses three critical dimensions: the selection of study
groups, the comparability of these groups, and the ascertainment of either the exposure or
outcome of interest for case–control or cohort studies, respectively. Each study is awarded
stars in these categories, cumulating in a score that classifies the study quality as either low,
medium, or high in order to facilitate a nuanced evaluation of study quality, enabling the
systematic identification of research that meets high methodological standards. To ensure the
objectivity and reproducibility of our quality assessment process, each study was independently
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evaluated by two researchers. Discrepancies in quality assessment scores were resolved through
discussion, or if necessary, consultation with a third researcher.

3. Results
3.1. Study Characteristics

The systematic review analyzed a total of five studies [21–25], as delineated in
Table 1. These studies originated from diverse geographic locations, including the United
States [21,22,25], Israel [23], and Ireland [24], and were conducted between 2014 and 2023.
The research methodologies employed across these studies varied, encompassing both
cross-sectional and prospective cohort designs. Specifically, Bailey et al. [21] and Perl
et al. [23], as well as Stal et al. [25], utilized a cross-sectional approach to capture a snapshot
of the impact of colorectal cancer on sexual health and quality of life at a single point in time.
Conversely, Sanford et al. [22] and REACCT [24] conducted prospective cohort studies,
providing insights into the evolution of these impacts over time. These study designs reflect
a balanced mix of methodologies, offering both immediate and longitudinal perspectives
on the subject matter. The quality of the studies, as evaluated in the review, varied, with
Bailey et al. [21] receiving a low-quality rating, whereas the rest were considered to be of
medium quality.

Table 1. Study characteristics.

Study and Author Country Study Year Study Design Study Quality

1 [21] Bailey et al. United States 2014 Cross-sectional Low
2 [22] Sanford et al. United States 2014 Prospective cohort Medium

3 [23] Perl et al. Israel 2016 Cross-sectional Medium
4 [24] REACCT Ireland 2022 Prospective cohort Medium
5 [25] Stal et al. United States 2023 Cross-sectional Medium

3.2. Patients’ Characteristics

The findings from Table 2 offer a detailed examination of patient characteristics in the
five studies involving EOCRC, encompassing a total of 2031 patients. The average age of
participants across the studies varied slightly but was below 50 years, as per the definition
of EOCRC. Specifically, ages ranged from 34.3 years in the study conducted by Sanford
et al. [22] to 43.4 years in the study conducted by Bailey et al. [21], indicating the early-onset
nature of CRC among the studied populations. The gender distribution was relatively
balanced in all the studies, with a slight male predominance in three studies (Bailey et al.
with 50.7% men, the REACCT collaboration with 57% men, and Stal et al. with 61.9% men)
and a female predominance in one study (Perl et al. [23] with 55% women), reflecting the
varied impact of EOCRC across genders.

Table 2. Patient characteristics.

Study Number Sample Size Age (Years) Gender Distribution Comparison Group Race/Ethnicity

1 [21] Bailey et al. 282 43.4 143 (50.7%) men
139 (49.3%) women Late-onset CRC

White: 226 (80.1%)
Hispanic: 31 (1.0%)

Black: 17 (6.0%)

2 [22] Sanford et al. 37 34.3 19 (51.3%) men
18 (48.6%) women ≥40 years old CRC White: 31 (83.7%)

Black: 6 (16.3%)

3 [23] Perl et al. 50 35.5 24 (45%) men
26 (55%) women

Male vs. female
with CRC

Jewish: 22 (64%)
Arab: 2 (4%)

4 [24] REACCT 1428 42 816 (57%) men
612 (43%) women NR NR

5 [25] Stal et al. 234 34.6 145 (61.9%) men
87 (38.1%) women

Male vs. female
with CRC

White: 180 (77.9%)
Black: 23 (10.0%)

Hispanic: 22 (9.5%)

NR—Not Reported; CRC—Colorectal Cancer.
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Ethnicity and race data, provided in three of the studies, revealed a majority of white
participants, with Bailey et al. [21] reporting 80.1%, Sanford et al. [22] reporting 83.7%,
and Stal et al. [25] reporting 77.9% white participants. This demographic information
suggests a potential focus on predominantly white populations in EOCRC research, with
limited representation from other racial and ethnic groups. The comparison groups varied
across the studies, including comparisons based on age (late-onset CRC vs. EOCRC in the
study conducted by Bailey et al. [21]), gender (male vs. female in the studies conducted by
Perl et al. [23] and Stal et al. [25]), and no specific comparison was reported in the REACCT
study [24].

3.3. Disease Characteristics

Table 3 presents a detailed comparison of disease characteristics across the five stud-
ies, showcasing the diversity in disease duration, severity, surgical history, treatments
undertaken, and complications among patients with EOCRC. The disease duration re-
ported varied significantly, with Bailey et al. [21] not specifying a duration, whereas the
REACCT collaboration [24] and Stal et al. [25] reported disease durations of 42 months and
32.7 months, respectively. In the study conducted by Bailey et al. [21], the disease duration
was 10.6 years. The variability in disease duration before study enrollment may impact
treatment outcomes and complicates the comparison of results across studies.

Table 3. Disease characteristics.

Study Number Disease Duration Disease Severity Surgical History Treatment Complications

1 [21] Bailey et al. 10.6 years Metastasis: 41 (14.5%) Surgery: 276 (97.9%)
Ostomy: 44 (15.6%)

Chemotherapy: 243 (86.2%)
Radiation: 147 (52.1%)

Active cancer:
24 (8.5%)

2 [22] Sanford et al. NR Metastasis: 13 (35.1%) NR Chemotherapy: 18 (48%)
Radiation: 6 (16.2%)

Disease progression:
26 (70.2%)

3 [23] Perl et al. NR Stage IV: 13 (26.0%) Surgery: 7 (14%) Chemotherapy: 3 (6%)
Chemoradiotherapy: 40 (80%) NR

4 [24] REACCT 42 months Stage IV: 184 (12.8%)

Surgery: 1395 (97%)
R0 resection:
1212 (84%)

Ostomy: 621 (43%)

Chemoradiotherapy:
487 (34.1%)

Radiation: 12 (0.8%)

Major post-operative
complication

(Clavien Dindo 3–4)

5 [25] Stal et al. 32.7 months Stage IV: 6 (2.6%) Surgery: 124 (53.0%)
Ostomy: 82 (35.7%)

Chemotherapy: 82 (35.0%)
Radiation: 133 (56.8%)

Immunotherapy: 64 (27.4%)
Relapse: 143 (61.4%)

NR—Not Reported.

Disease severity, indicated by the proportion of patients with metastatic disease or
classified as Stage IV, varied widely across the studies. For instance, Bailey et al. [21]
reported metastasis in 14.5% of patients, whereas the REACCT study [24] and Stal et al. [25]
reported Stage IV disease in 12.8% and 2.6% of patients, respectively. Surgical history was
a common thread among the studies. A high percentage of patients underwent surgery,
which was accompanied by ostomy in 15.6% of patients from Bailey et al.’s study [21], 43%
of patients in the REACCT collaboration [24], and 35.7% of patients in the study conducted
by Stal et al. [25]. The prevalence of surgery and ostomy reflects the aggressive nature of
treatment strategies for EOCRC, which aim to remove the tumor and prevent the spread of
disease. However, the significant physical and psychological impacts of these interventions,
particularly ostomy, on patients’ quality of life cannot be overstated, emphasizing the need
for comprehensive post-operative care and support.

Patients underwent chemotherapy in 86.2% of cases in Bailey’s study [21], and as low
as 6% of cases in the study conducted by Sanford et al. [22]. In the REACCT study, the
proportion was similar to that of the study conducted by Stal et el. [25], where 34.1% and
35.0% of patients underwent chemotherapy, respectively. Immunotherapy was reported
in only the study conducted by Stal et al. [25], where 27.4% of all patients underwent
immunotherapy. However, this study was the most recent (conducted in 2023), so the
advancement of medical science must be considered.
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Complications, such as active cancer, disease progression, major post-operative com-
plications, and relapse, were reported in the study conducted by Stal et al. [25]. A relapse
rate of 61.4% and a disease progression rate of 70.2% were reported in the study conducted
by Sanford et al. [22]. These complications show the aggressive nature of EOCRC and the
challenges in achieving long-term remission. The high rate of disease progression and
relapse is likely associated with familial predisposition among EOCRC patients.

3.4. Sexual Function and Quality of Life

Table 4 sheds light on the intricate challenges faced by patients with EOCRC, focusing
on sexual function, quality of life, psychometrics, and functional outcomes, as detailed in
the studies conducted by Bailey et al. [21], Sanford et al. [22], Perl et al. [23], REACCT [24],
and Stal et al. [25]. This analysis reveals the profound impact of EOCRC on both physical
and psychological domains, emphasizing the need for a comprehensive care approach.

Table 4. Sexual function and quality of life.

Risk Factors Sexual Function Psychometrics Functional Survey Conclusion

1 [21] Bailey et al.

Impotence 50%
Dyspareunia 33%

Dysfunction men 58%
Dysfunction women 36%

Anxiety 69.6%
Low body

image 81.8%

Micturition problems 29%
Bowel dysfunction 34%

Pain 12%
EORTC

High prevalence of
impotence in EOCRC

compared to old patients
Worse body image

compared to old patients

2 [22] Sanford et al. Severe impact of intimate
life 24%

Distress 37.8%
Sadness 24.3%

Low mood 40.5%

Pain 27%
Diarrhea 16%

SOAPP
MDASI

Significantly higher
impact on intimate life

compared to old patients

3 [23] Perl et al. Dysfunction men 58%
Dysfunction women 61%

Sleeping disorder
32%

Pain 31%
Diarrhea 37%

SF-12
CARES

Worse functioning in
women compared

with men

4 [24] REACCT Dysfunction 4.5%
Infertility 1% NR Bowel dysfunction 16%

Bladder dysfunction 7% NR NR

5 [25] Stal et al.

FSFI mean 14.3
IIEF mean 13.6

Erection hard enough for
penetration never/almost

never 37.9%

Low/very low
confidence 33.1% NR FSFI-6

IIEF-5

8 of 10 females reported
FSD, almost all males

reported ED

NR—Not Reported; EORTC—European Organization for Research and Treatment of Cancer Colorectal Cancer;
MDASI—MD Anderson Symptom Inventory; SOAPP—Symptom Outcomes and Practice Patterns Study; SF—Short
Form Health Survey; CARES—Cancer Rehabilitation Evaluation System; FSFI—Female Sexual Function Index;
IIEF—International Index of Erectile Function; FSD—Female Sexual Dysfunction; ED—Erectile Dysfunction.

The studies collectively described significant sexual dysfunction among EOCRC pa-
tients, with Bailey et al. [21] reporting a high prevalence of impotence (50%) and sexual
dysfunction in both men (58%) and women (36%), alongside anxiety (69.6%) and low body
image (81.8%). These findings indicate a considerable burden on sexual health and psycho-
logical well-being, necessitating targeted interventions to address these issues. Similarly,
Sanford et al. [22] observed a severe impact on intimate life (24%) and emotional distress,
including sadness and low mood, further underscoring the emotional toll of EOCRC.
Perl et al. [23] noted worsened sexual dysfunction in women, suggesting a gender-specific
impact that requires tailored support strategies.

REACCT [24] reported notably lower rates of sexual dysfunction and infertility (4.5%
and 1%, respectively), which may reflect methodological differences or the effectiveness
of specific treatments, as well as a shorter duration of time since disease onset. However,
the broader trend across these studies points to the significant impact of EOCRC on sexual
and reproductive health. Stal et al. [25] provided detailed insights into the extent of sexual
dysfunction, with low scores on the Female Sexual Function Index and the International
Index of Erectile Function.

Beyond sexual health, the studies revealed widespread psychometrics and functional
issues, such as anxiety, distress (37.8% in the study conducted by Sanford et al. [22]),
micturition problems, and bowel dysfunction (34% of patients in the study conducted by
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Bailey et al. [21] and 16% in the REACCT collaboration study [24]). The prevalence of
pain varied between the studies, with 12% of patients in the study conducted by Bailey
et al. [21], 27% of patients in the study conducted by Sanford et al. [22], and 31% of patients
in the study conducted by Perl et al. [23] experiencing pain. These outcomes not only affect
quality of life but also emphasize the multifaceted nature of the challenges faced by EOCRC
patients. The high rates of anxiety (69.6%) and low body image (81.8%) reported by Bailey
et al. [21], for instance, suggest the need for comprehensive support services that address
mental health and body image concerns.

4. Discussion
4.1. Summary of Evidence

This systematic review provides a nuanced understanding of EOCRC and its impacts
on patients’ sexual health, quality of life, and overall well-being, underlying the unique
challenges faced by younger patients regarding their sexual function and QoL. However, the
predominance of white participants in the studies included points to a significant gap in the
research; the experiences of racial and ethnic minorities with EOCRC are underrepresented,
suggesting the need for broadened research studies, as racial and ethnic discrepancies can
be considered confounding factors for disease evolution and QoL.

The examination of disease characteristics, such as duration, severity, and treatment
outcomes, revealed the aggressive nature of EOCRC and its profound impact on patients.
The variability in disease duration and severity across the studies complicates the compar-
ison of outcomes, indicating the need for standardized metrics in EOCRC research. The
high prevalence of surgery and ostomy, alongside the utilization of chemotherapy and,
in some cases, immunotherapy, demonstrates the intensive nature of EOCRC treatment
regimens. These treatments, although necessary, come with significant physical and psy-
chological burdens for patients, as evidenced by the reported complications and high rates
of disease progression and relapse. This aspect of the findings points to the critical need for
comprehensive post-operative care and ongoing support to manage the side effects and
emotional distress associated with EOCRC treatment.

The analyzed studies consistently reported significant sexual dysfunction, psycho-
logical distress, and diminished QoL among EOCRC patients, with notable differences in
the experiences of men and women. The significant emotional toll and the challenges in
maintaining intimacy and positive body image call for a holistic care model that includes
sexual health and psychological support as integral components, similar to other common
cancer types [26–29]. The disparities in the findings between the studies, particularly
regarding rates of sexual dysfunction and infertility, suggest the need for further research
to understand these outcomes better and to develop targeted interventions.

The existing literature also reveals the importance of addressing comprehensive care
needs among young cancer patients, focusing on sexual health and fertility as critical
aspects that are significantly impacted by cancer diagnosis and treatment. Despite the
acknowledged need, less than two-thirds of adolescent and young adult patients are
informed about the potential infertility risks associated with cancer treatments [30]. McKay
et al. highlighted a substantial gap in reproductive health care, revealing that a mere
29% and 40% of patients had documented discussions about sexual health and fertility,
respectively, with their healthcare providers [31]. The necessity for attentive reproductive
health care is emphasized from diagnosis through to long-term survivorship, extending
the consideration of young adult cancer age boundaries to accommodate shifts towards
later parenthood [32]. Furthermore, the text brings to light that patients with EOCRC
experience higher rates of sexual dysfunction due to CRC-specific treatments, such as pelvic
radiation and surgeries [33], presenting unique survivorship challenges that detrimentally
affect fertility and sexual health. A significant portion of EOCRC patients report sexual
dysfunction, which not only strains relationships but also impacts their sense of self and
quality of life [34].
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A similar systematic review was published in 2012 by Traa et al. [35], aiming to evaluate
the prevalence of sexual dysfunction among CRC patients and to identify treatment-related
and sociodemographic factors affecting sexual dysfunction and the quality of sexual life.
However, the literature search was conducted between 1990 and 2010, and analyzed data
from 82 studies, without making any distinction between EOCRC and older patients above
50 years of age. The findings revealed a wide prevalence of postoperative sexual dysfunc-
tion in men, ranging from 5% to 88%, with about half of the women experiencing similar
issues. Factors such as preoperative radiotherapy, having a stoma, surgical complications,
and higher age were strongly linked to increased sexual dysfunction. These findings
demonstrate that no significant changes have been made over the past decade to address
this important matter of sexual life in association with QoL.

In the study conducted by Liot et al. [36], involving 72 patients with a mean age of
58 years who underwent colorectal surgery, the findings revealed a notable gender-based
difference in postoperative outcomes. Men showed no significant change in sexual function,
quality of life, and marital satisfaction after surgery. In contrast, women experienced a
decrease in sexual function, as indicated by their Female Sexual Function Index (FSFI)
scores, and in relationship satisfaction, based on their Locke–Wallace satisfaction scores, up
to 12 months following surgery.

Besides sexual function, QoL in EOCRC patients is also affected by financial constraints.
The study conducted by Blum-Barnett et al. [34] focused on financial burden and presented
the stark reality that these patients face, not only grappling with the physical aftermath
of the disease but also confronting significant socio-economic and emotional hurdles. In
this study, employment emerged as a central theme, revealing how career trajectories, lost
wages, and the complexities of navigating health insurance profoundly impact survivors’
financial stability and self-identity, as other literature reports [37,38]. Additionally, the
emotional and physical side effects of the disease and its treatment require a holistic
care approach.

Another important study was designed by Acquati et al. [39] to assess QoL and sexual
dysfunction in patients with EOCRC through a controlled survey of at least 60 couples
at all CRC stages within the first five years post diagnosis. The trial was designed to use
the Dyadic Coping Inventory [40] and the Relationship Concern and Need for Parenthood
subscales from the Fertility Problem Inventory [41], whereas emotional functioning and
QoL will be assessed using the Patient Health Questionnaire-8 and the Emotions Ther-
mometer [42,43]. Although the results of this trial are not yet available, they will help to
uncover the complexities of sexual health in the context of EOCRC.

This systematic review also identified evolving treatment strategies for EOCRC over
the past decade, reflecting how these advancements could influence patient outcomes,
especially in terms of sexual function. Treatments have become more aggressive and diverse,
including chemotherapy, surgery, and the introduction of immunotherapy, which have had
a clear impact on patients’ quality of life and complications, such as sexual dysfunction [36].
These treatment modalities, while extending life expectancy and potentially enhancing
disease control, have brought the importance of addressing quality of life issues, including
sexual health and psychological well-being, to the forefront. This evolution in treatment
regimens promotes the necessity for comprehensive care strategies that not only focus on
prolonging life but also on improving quality of life for EOCRC patients.

Nevertheless, the systematic review revealed a notable gap in the analyzed studies.
Although they documented sexual dysfunction issues in patients with EOCRC, they did not
explore interventions for treatment or prevention. Among the potential strategies, phospho-
diesterase inhibitors, such as sildenafil, have shown promise in men for enhancing erectile
function post-treatment, as highlighted in the study conducted by Kim et al. [44]. This study
supports the use of a penile rehabilitation protocol, possibly combining phosphodiesterase
inhibitors, vacuum erection devices, and intracorporeal injections, to yield significant bene-
fits. Additionally, addressing hypogonadism and recommending semen cryopreservation
before treatments that risk damaging ejaculatory nerve fibers are crucial considerations.
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4.2. Limitations

The examination of EOCRC in this systematic review reveals heterogeneity in the
study methodologies, particularly regarding disease characteristics and the assessment
of sexual function and QoL. The discrepancies observed across the studies in the patient
populations, treatment modalities, and outcome measurements complicates the synthesis
of findings and highlights the challenge in comparing the effectiveness of interventions. For
instance, differences in how sexual dysfunction and quality of life are measured, ranging
from validated instruments such as the FSFI and IIEF to more general health surveys,
make it difficult to draw clear conclusions about the prevalence and severity of these
issues among EOCRC patients. This heterogeneity not only impacts the review’s ability
to provide a cohesive analysis but also points to a broader issue in the field: the need for
standardized research methodologies to accurately assess and address the multifaceted
impacts of EOCRC on patients’ lives.

A significant limitation encountered in this review was the inability to conduct a
quantitative or semi-quantitative assessment of heterogeneity across the five observational
studies, since none of the analyzed studies reported effect sizes. Moreover, although a large
number of studies resulted from the initial query in PubMed, Scopus, and Embase, only five
studies were eligible for inclusion in the final analysis due to the EOCRC focus of this study
and the requirement of these studies to evaluate sexual functioning among these patients.
Lastly, one significant limitation of the analyzed studies is the lack of detailed descriptions
of the CRC treatment regimens administered, which could substantially influence patient
outcomes related to quality of life and sexual function.

5. Conclusions

The current findings indicate that EOCRC profoundly impacts patients’ QoL and
sexual functioning. It is imperative to develop and implement comprehensive care strate-
gies that not only address the physical aspects of EOCRC but also prioritize psychological
support, sexual health, and overall well-being. While highlighting the necessity for inte-
grated patient care that encompasses both oncological treatment and holistic support, our
conclusions also underscore the urgent need for research inclusivity and methodological
standardization. Addressing the gap in the representation of racial and ethnic minorities,
those without insurance, and individuals from geographically or socioculturally isolated
areas, alongside the implementation of standardized metrics for evaluating interventions
and outcomes, has emerged as a critical avenue for future studies.
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Duţă, C.; et al. A Preliminary Report Regarding the Morphological Changes of Nano-Enabled Pharmaceutical Formulation on
Human Lung Carcinoma Monolayer and 3D Bronchial Microtissue. Medicina 2024, 60, 208. [CrossRef]

13. Faur, I.F.; Dobrescu, A.; Clim, A.I.; Pasca, P.; Prodan-Barbulescu, C.; Gherle, B.D.; Tarta, C.; Isaic, A.; Brebu, D.; Duta, C.; et al.
The Value of Tumor Infiltrating Lymphocytes (TIL) for Predicting the Response to Neoadjuvant Chemotherapy (NAC) in Breast
Cancer according to the Molecular Subtypes. Biomedicines 2023, 11, 3037. [CrossRef]

14. Virzob, C.R.B.; Poenaru, M.; Morar, R.; Horhat, I.D.; Balica, N.C.; Prathipati, R.; Moleriu, R.D.; Toma, A.-O.; Juganaru, I.;
Bloanca, V.; et al. Efficacy of Bilateral Cochlear Implantation in Pediatric and Adult Patients with Profound Sensorineural Hearing
Loss: A Retrospective Analysis in a Developing European Country. J. Clin. Med. 2023, 12, 2948. [CrossRef]

15. Roussin, M.; Lowe, J.; Hamilton, A.; Martin, L. Sexual quality of life in young gynaecological cancer survivors: A qualitative
study. Qual. Life Res. 2023, 32, 2107–2115. [CrossRef]

16. Faur, I.F.; Clim, A.; Dobrescu, A.; Prodan, C.; Hajjar, R.; Pasca, P.; Capitanio, M.; Tarta, C.; Isaic, A.; Noditi, G.; et al. VRAM Flap
for Pelvic Floor Reconstruction after Pelvic Exenteration and Abdominoperineal Excision. J. Pers. Med. 2023, 13, 1711. [CrossRef]

17. Hansen, S.B.; Oggesen, B.T.; Fonnes, S.; Rosenberg, J. Erectile Dysfunction Is Common after Rectal Cancer Surgery: A Cohort
Study. Curr. Oncol. 2023, 30, 9317–9326. [CrossRef]

18. Schover, L.R.; van der Kaaij, M.; van Dorst, E.; Creutzberg, C.; Huyghe, E.; Kiserud, C.E. Sexual dysfunction and infertility as late
effects of cancer treatment. Eur. J. Cancer Suppl. 2014, 12, 41–53. [CrossRef] [PubMed]

19. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. Syst. Rev. 2021, 10, 372.
[CrossRef] [PubMed]

20. Stang, A. Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of nonrandomized studies in
meta-analyses. Eur. J. Epidemiol. 2010, 25, 603–605. [CrossRef]

21. Bailey, C.E.; Cao, H.S.T.; Hu, C.-Y.; Chang, G.J.; Feig, B.W.; Rodriguez-Bigas, M.A.; Nguyen, S.T.; Skibber, J.M.; You, Y.N.
Functional Deficits and Symptoms of Long-Term Survivors of Colorectal Cancer Treated by Multimodality Therapy Differ by Age
at Diagnosis. J. Gastrointest. Surg. 2015, 19, 180–188. [CrossRef] [PubMed]

22. Sanford, S.D.; Zhao, F.; Salsman, J.M.; Chang, V.T.; Wagner, L.I.; Fisch, M.J. Symptom burden among young adults with breast or
colorectal cancer. Cancer 2014, 120, 2255–2263. [CrossRef]

23. Perl, G.; Nordheimer, S.; Lando, S.; Benedict, C.; Brenner, B.; Perry, S.; Shmoisman, G.; Purim, O.; Amit, L.; Stemmer, S.M.; et al.
Young patients and gastrointestinal (GI) tract malignancies—Are we addressing the unmet needs? BMC Cancer 2016, 16, 630.
[CrossRef]

24. REACCT Collaborative. Post-Operative Functional Outcomes in Early Age Onset Rectal Cancer. Front. Oncol. 2022, 12, 868359.
[CrossRef]

25. Stal, J.; Yi, S.Y.; Cohen-Cutler, S.; Gallagher, P.; Barzi, A.; Freyer, D.R.; Kaslander, J.N.; Anto-Ocrah, M.; Lenz, H.-J.; Miller, K.A.
Sexual dysfunction among early-onset colorectal cancer survivors: Sex-specific correlates of sexual health discussions between
patients and providers. Cancer Causes Control. 2024, 35, 111–120. [CrossRef]

26. Heyne, S.; Esser, P.; Geue, K.; Friedrich, M.; Mehnert-Theuerkauf, A. Frequency of Sexual Problems and Related Psychosocial
Characteristics in Cancer Patients—Findings From an Epidemiological Multicenter Study in Germany. Front. Psychol. 2021,
12, 679870. [CrossRef] [PubMed]

27. Scrobotă, I.; Alb, C.; Calniceanu, H. Assessment of Serum Lipid Peroxidation and Redox Thiol System Status in Different Stages
of Oral Careinogenesis. Rev Chim-Buchar. 2015, 66, 1467–1470.

https://doi.org/10.7759/cureus.45095
https://www.ncbi.nlm.nih.gov/pubmed/37842356
https://doi.org/10.3390/cancers15123202
https://www.ncbi.nlm.nih.gov/pubmed/37370811
https://doi.org/10.4251/wjgo.v14.i1.230
https://doi.org/10.7759/cureus.38998
https://www.ncbi.nlm.nih.gov/pubmed/37323313
https://doi.org/10.1007/s11764-021-01084-w
https://www.ncbi.nlm.nih.gov/pubmed/34669141
https://doi.org/10.1038/s41598-023-28496-1
https://www.ncbi.nlm.nih.gov/pubmed/36737619
https://doi.org/10.1016/j.amsu.2022.104453
https://doi.org/10.1002/cam4.4575
https://doi.org/10.6004/jnccn.2009.0058
https://www.ncbi.nlm.nih.gov/pubmed/19755048
https://doi.org/10.3390/medicina60020208
https://doi.org/10.3390/biomedicines11113037
https://doi.org/10.3390/jcm12082948
https://doi.org/10.1007/s11136-023-03386-1
https://doi.org/10.3390/jpm13121711
https://doi.org/10.3390/curroncol30100673
https://doi.org/10.1016/j.ejcsup.2014.03.004
https://www.ncbi.nlm.nih.gov/pubmed/26217165
https://doi.org/10.1186/s13643-021-01626-4
https://www.ncbi.nlm.nih.gov/pubmed/33781348
https://doi.org/10.1007/s10654-010-9491-z
https://doi.org/10.1007/s11605-014-2645-7
https://www.ncbi.nlm.nih.gov/pubmed/25213581
https://doi.org/10.1002/cncr.28297
https://doi.org/10.1186/s12885-016-2676-4
https://doi.org/10.3389/fonc.2022.868359
https://doi.org/10.1007/s10552-023-01772-1
https://doi.org/10.3389/fpsyg.2021.679870
https://www.ncbi.nlm.nih.gov/pubmed/34367002


Diseases 2024, 12, 66 12 of 12

28. Ramlachan, P.; Tammary, E.; Joachim, O.; Edward, I.M.; Magueye, S. Management of Psychosocial and Sexual Complains Among
Cancer Patients in the African Context: A scoping review. Sex. Med. 2022, 10, 100494. [CrossRef]

29. Dolghi, A.; Buzatu, R.; Dobrescu, A.; Olaru, F.; Popescu, G.A.; Marcovici, I.; Pinzaru, I.; Navolan, D.; Cretu, O.M.; Popescu, I.;
et al. Phytochemical Analysis and In Vitro Cytotoxic Activity against Colorectal Adenocarcinoma Cells of Hippophae rhamnodies
L., Cymbopogon citratus (D.C.) Stapf, and Ocimum basilicum L. Essential Oils. Plants 2021, 10, 2752. [CrossRef]

30. Jacobsen, R.L.; Macpherson, C.F.; Pflugeisen, B.M.; Johnson, R.H. Care experience, by site of care, for adolescents and young
adults with cancer. JCO Oncol. Pract. 2021, 17, e817–e826. [CrossRef]

31. McKay, G.E.; Zakas, A.L.; Osman, F.; Lee-Miller, C.; Pophali, P.; Parkes, A. Disparities between provider assessment and
documentation of care needs in the care of adolescent and young adult patients with sarcoma. JCO Oncol. Pract. 2021, 17,
e891–e900. [CrossRef] [PubMed]

32. Holowatyj, A.N.; Eng, C.; Lewis, M.A. Incorporating Reproductive Health in the Clinical Management of Early-Onset Colorectal
Cancer. JCO Oncol. Pract 2021, 18, 169–172. [CrossRef] [PubMed]

33. Averyt, J.C.; Nishimoto, P.W. Addressing sexual dysfunction in colorectal cancer survivorship care. J. Gastrointest. Oncol. 2014, 5,
388–394. [CrossRef] [PubMed]

34. Blum-Barnett, E.; Ma, S.M.; Burnett-Hartman, A.; Mueller, S.R.; McMullen, C.K.; Dwyer, A.; Feigelson, H.S. Financial burden and
quality of life among early-onset colorectal cancer survivors: A qualitative analysis. Health Expect. 2019, 22, 1050–1057. [CrossRef]
[PubMed]

35. Traa, M.J.; De Vries, J.; Roukema, J.A.; Oudsten, B.L.D. Sexual (dys)function and the quality of sexual life in patients with
colorectal cancer: A systematic review. Ann. Oncol. 2011, 23, 19–27. [CrossRef] [PubMed]

36. Liot, E.; Christou, N.; de Sousa, S.; Klein, J.; Pouya, I.; Guedj, D.; Buchs, N.C.; Ris, F. Patients’ related sexual outcomes in colorectal
surgery. Front. Oncol. 2022, 12, 968978. [CrossRef] [PubMed]

37. Mudaranthakam, D.P.; Hughes, D.; Johnson, P.; Mason, T.; Nollen, N.; Wick, J.; Welch, D.R.; Calhoun, E. Career disruption and
limitation of financial earnings due to cancer. JNCI Cancer Spectr. 2023, 7, pkad044. [CrossRef] [PubMed]

38. de Boer, A.G.; de Wind, A.; Coenen, P.; van Ommen, F.A.; Greidanus, M.; Zegers, A.D.A.; Duijts, S.F.; Tamminga, S.J. Cancer
survivors and adverse work outcomes: Associated factors and supportive interventions. Br. Med. Bull. 2023, 145, 60–71.
[CrossRef]

39. Acquati, C.; Wittmann, D.; Roth, M.; Rosen, A.; Carr, L.C.; Gresham, Z.; Ionescu, E. Sexual Health Outcomes of Adolescent and
Young Adult Colorectal Cancer Survivors and Their Partners: Protocol of a Dyadic Mixed Methods Study. JMIR Res. Protoc. 2023,
12, e41831. [CrossRef]

40. Velegraki, J.M.; Bacopoulou, F.; Chrousos, G.P.; Panagiotou, M.; Gerakini, O.; Charalampopoulou, M.; Vlachakis, D.; Darviri,
C. Reliability and validity of the Dyadic Coping Inventory for Financial Stress in Greek couples. EMBnet J. 2023, 28, e1018.
[CrossRef]

41. Patel, A.; Nair, B.V.S.; Das, S.K.; Kumar, P.; Sharma, P.S.V.N. Re-examining psychometric properties of fertility problem inventory:
A clinic-based study from India. J. Hum. Reprod. Sci. 2022, 15, 177–186. [CrossRef] [PubMed]

42. Kroenke, K.; Strine, T.W.; Spitzer, R.L.; Williams, J.B.; Berry, J.T.; Mokdad, A.H. The PHQ-8 as a measure of current depression in
the general population. J. Affect. Disord. 2009, 114, 163–173. [CrossRef] [PubMed]

43. Cheng, C.; Yang, C.-Y.; Zhou, M.; Bai, J.; Inder, K.; Chan, S.W.-C. Validity and reliability of an Emotional Thermometer tool: An
exploratory cross-sectional study. Contemp. Nurse 2023, 59, 227–237. [CrossRef] [PubMed]

44. Kim, P.; Clavijo, R.I. Management of male sexual dysfunction after cancer treatment. Urol. Oncol. Semin. Orig. Investig. 2020, 40,
389–394. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.esxm.2022.100494
https://doi.org/10.3390/plants10122752
https://doi.org/10.1200/OP.20.00840
https://doi.org/10.1200/OP.20.00938
https://www.ncbi.nlm.nih.gov/pubmed/33852368
https://doi.org/10.1200/OP.21.00525
https://www.ncbi.nlm.nih.gov/pubmed/34554830
https://doi.org/10.3978/j.issn.2078-6891.2014.059
https://www.ncbi.nlm.nih.gov/pubmed/25276411
https://doi.org/10.1111/hex.12919
https://www.ncbi.nlm.nih.gov/pubmed/31273909
https://doi.org/10.1093/annonc/mdr133
https://www.ncbi.nlm.nih.gov/pubmed/21508174
https://doi.org/10.3389/fonc.2022.968978
https://www.ncbi.nlm.nih.gov/pubmed/36591495
https://doi.org/10.1093/jncics/pkad044
https://www.ncbi.nlm.nih.gov/pubmed/37326961
https://doi.org/10.1093/bmb/ldac028
https://doi.org/10.2196/41831
https://doi.org/10.14806/ej.28.0.1018
https://doi.org/10.4103/jhrs.jhrs_154_21
https://www.ncbi.nlm.nih.gov/pubmed/35928468
https://doi.org/10.1016/j.jad.2008.06.026
https://www.ncbi.nlm.nih.gov/pubmed/18752852
https://doi.org/10.1080/10376178.2023.2217952
https://www.ncbi.nlm.nih.gov/pubmed/37218582
https://doi.org/10.1016/j.urolonc.2020.08.006
https://www.ncbi.nlm.nih.gov/pubmed/32859462

	Introduction 
	Materials and Methods 
	Protocol and Registration 
	Eligibility Criteria and Definitions 
	Definitions 
	Data Collection Process 
	Risk of Bias and Quality Assessment 

	Results 
	Study Characteristics 
	Patients’ Characteristics 
	Disease Characteristics 
	Sexual Function and Quality of Life 

	Discussion 
	Summary of Evidence 
	Limitations 

	Conclusions 
	References

