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Abstract

Background/Objectives: Prostate cancer (PC) is one of the most commonly diagnosed
malignancies globally; depending on the treatment strategy used, erectile dysfunction (ED)
is a frequently reported adverse outcome among PC patients. The current study evaluated
ED prevalence among Pakistani PC patients and its effects on physical, psychological, and
social well-being, aiming to address critical gaps in survivorship care for this population.
Methods: A cross-sectional, multicenter, observational, questionnaire-based study was
conducted in Rawalpindi and Islamabad, Pakistan, from February to April 2025. Health-
related quality of life (HRQoL) among PC patients was measured using the Short Form
Health Survey 36 (SF-36), while ED prevalence and severity were assessed by the Interna-
tional Index of Erectile Function (IIEF) instrument. Results: Among N = 400 PC patients,
surgical treatments predominated (radical prostatectomy: 61.0%; n = 244), while hormonal
(androgen-deprivation therapy: 31.5%; n = 126) and chemotherapy (23.3%; n = 93) were
also commonly utilized. ED experience was high among PC patients in the erectile function
(40.8%; n = 163) and in the intercourse satisfaction (45.0%; n = 180) domains; these showed
moderately strong and significant positive correlations across all SF-36 domains, particu-
larly physical functioning (r = 0.52; p < 0.001) and social functioning (r = 0.49; p < 0.001).
Regression analysis confirmed sexual function domains explained 60% of HRQoL vari-
ance (adjusted R? = 0.60). Conclusions: This study reveals high rates of treatment-related
ED—and its biopsychosocial impact-among Pakistani PC patients, with significant nega-
tive impacts on HRQoL. The findings underscore the urgent need to integrate sexual health
management into standard oncological care practices to improve holistic patient outcomes.

Keywords: prostate cancer; erectile dysfunction; health-related quality of life; HRQoL; Pakistan

1. Introduction

Malignant disorders are the second major cause of overall mortality across the globe,
while in people under 65 years of age, cancers are responsible for the highest number of
years of lost life (YLLs) [1]. According to the most recent (2023) estimations of the Global
Burden of Disease (GBD) Study, 18.5 million new cases and 10.4 million cancer-related

Epidemiologia 2026, 7,17

https:/ /doi.org/10.3390/epidemiologia7010017


https://crossmark.crossref.org/dialog?doi=10.3390/epidemiologia7010017&domain=pdf&date_stamp=2026-01-27
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/epidemiologia
https://www.mdpi.com
https://orcid.org/0000-0003-4605-5501
https://orcid.org/0000-0003-1270-0365
https://orcid.org/0000-0003-0928-8242
https://doi.org/10.3390/epidemiologia7010017

Epidemiologia 2026, 7, 17

2 of 14

deaths were recorded globally [2]. Prostate cancer (PC) is one of the most commonly diag-
nosed malignancies among men worldwide, accounting for over 1.4 million new cases and
an estimated 375,000 deaths annually, as per the 2020 data of the Global Cancer Observatory
(GCO) [3]. PC constitutes ~15% of all male cancer cases and is the most common incident
cancer in over 100 countries, particularly in developed regions, such as North America,
Europe, Australia, and New Zealand [4]. This has also been underscored by GBD estimates,
showing an 8.8% increase in age-standardized incidence rates of PC in the period between
1990 and 2023, respectively [2]. In a Pakistani context, PC is among the ten most frequently
diagnosed cancers and the third most widespread genitourinary malignancy among the
male population [5,6]. In contrast, South Asian countries have historically reported lower
incidence rates of PC; however, emerging data suggest a rising burden of disease in this
region, including Pakistan [7]. This increase has been attributed to various factors and ex-
posures, including longer life expectancy, growing levels of urbanization, lifestyle changes
(both in diet and physical activity), and improved diagnostic capabilities [8]. According
to the National Cancer Registry Data from the Pakistan Atomic Energy Cancer Registry
(PAECR)—which is responsible for data collection and analysis on a national level in
18 cancer hospitals—show a growing trend of PC, particularly among males ages 60 years
and above [9]. Despite this rise in PC incidence, the lack of a comprehensive national cancer
registry, limited public awareness pertaining to the disease, and cultural stigma continue to
hinder accurate reporting and timely diagnosis in Pakistan [10].

Erectile dysfunction (ED), characterized by the consistent inability to achieve or main-
tain an erection sufficient for satisfactory sexual performance, is a frequently reported
adverse outcome among PC patients [6,11]. Prostate cancer-associated ED is largely driven
by vascular and endothelial dysfunction, as well as fibrosis of the corpus cavernosum.
Emerging therapeutic strategies often aim to restore penile vascularization, modulate fi-
brotic processes, and improve smooth muscle-endothelial signaling. Autologous immune
cell-based regenerative therapies have shown potential in improving vasculogenic erectile
dysfunction by promoting endothelial repair and tissue regeneration [12]. Additionally,
pharmacological agents, such as vericiguat, a soluble guanylate cyclase stimulator, have
demonstrated vascular benefits in cardiovascular disease and may have translational po-
tential for ED management in prostate cancer survivors [13]. These strategies represent a
growing focus on integrating vascular-targeted and regenerative approaches to improve
post-treatment sexual function. Depending on the treatment modality utilized for their
care, the prevalence of ED in PC survivors ranges from 30% to 85% [9]. Treatments, such as
radical prostatectomy, radiation therapy, and androgen deprivation therapy (ADT), often
disrupt neurovascular pathways or suppress hormonal function, leading to varying degrees
of erectile impairment [7]. ED, however, is not solely a physiological concern; it may con-
siderably affect patients” emotional well-being, interpersonal relationships, confidence, and
overall health-related quality of life (HRQoL) [8]. HRQoL refers to the multidimensional
aspects of an individuals’ health and well-being, encompassing physical, psychological,
and social functioning over time [14]. Several studies have highlighted that sexual dys-
function is one of the most distressing post-treatment challenges among PC survivors,
often associated (or co-occurring) with depression, social withdrawal, and reduced self-
worth [9]. In Pakistan, where discussions surrounding sexual health are often stigmatized,
the psychological and relational impacts of ED may be further amplified [15]. The cultural
reluctance to address sexual dysfunction openly, both within families and in the context of
clinical consultations, results in the underreporting and clinical undertreatment of ED [10].
Additionally, there is a dearth of epidemiological evidence from a local perspective on the
extent of this issue, and few studies have examined how ED affects HRQoL among PC
patients in Pakistani healthcare settings [11]. With this in mind, the aim of the study was to
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assess the prevalence of ED in PC patients in Pakistan and evaluate its impact on HRQoL
among these patients. Our study aims to provide additional information to the scientific
literature related to a culturally sensitive health topic among males to allow for its more
effective management within the Pakistani healthcare system.

2. Materials and Methods
2.1. Objectives

The primary objective of this study was to determine the prevalence and severity of
ED, assessed using the erectile function (EF) domain of the International Index of Erectile
Function (IIEF) instrument, among PC patients. Secondary objectives included evaluating
HRQoL using the Short Form Health Survey 36 (SF-36) and examining the association
between ED severity and relevant HRQoL domains.

2.2. Study Design, Setting, and Duration

A cross-sectional, multicenter, observational, questionnaire-based study was per-
formed in Pakistan. A non-probability—convenience-sampling technique was employed to
select respondents willing to participate in our study during the time of the data collection.
The study was carried out between February and April 2025.

2.3. Study Population, Inclusion and Exclusion Criteria

Data collection was performed across three tertiary care hospitals and oncology treat-
ment centers in the “twin cities” of Pakistan—located in the Punjab province—where ED
patients may receive their initial diagnoses, treatment, and follow-up care [16]. Tertiary care
hospitals situated in the region are large, specialized healthcare institutions that provide
advanced medical and surgical treatment, which had a bed capacity ranging from 400 to
over 1000 beds, allowing them to manage a large number of patients, including critical
and referred cases from smaller facilities across northern Punjab, Khyber Pakhtunkhwa,
and Azad Kashmir. Patients were approached during their routine visits to the facilities
as mentioned above to participate in our research. The inclusion criteria of the study
population were the following: (i) community-dwelling males aged 18 years or older,
(ii) diagnosis with histologically-confirmed prostate cancer, irrespective of disease stage
or (expected) treatment modality, (iii) patients who had completed primary treatment
(e.g., surgery, radiotherapy, hormonal therapy, chemotherapy) or were on active surveil-
lance/watchful waiting, with treatment completion or initiation occurring at least three
months prior to enrollment, (iv) having a minimum of primary education, (v) individuals
who had the mental competency to consent to participation in the study, (vi) able to read
and comprehend English, allowing for the filling-out of the data collection instruments,
(vii) willing to take part in the study voluntarily, and provided written informed consent.
The exclusion criteria of the study were as follows: (i) people who did not wish to take part
in the study (due to refusal of consent, or due to language, literacy, or physical limitations),
(ii) those who were unable to comprehend English to a sufficient degree to fill out the ques-
tionnaire, (iii) individuals with a history of psychiatric illnesses or cognitive impairments,
affecting their ability to understand or complete the questionnaires, (iv) patients with a
known history of ED before the diagnosis of PC, (v) patients with neurological disorders
independently associated with erectile dysfunction (e.g., Parkinson’s disease, spinal cord
injury, multiple sclerosis), (vi) those receiving medications known to impair sexual function
(e.g., selective serotonin reuptake inhibitors, antipsychotics), (vii) patients who had not
completed their treatment at least three months prior to the study or were undergoing
ongoing acute-phase treatment.
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Sample size determination was performed using the Raosoft Sample Size Calculator
(http:/ /www.raosoft.com/samplesize.html; accessed on: 1 March 2024), based on the
below formula (1): .

=N ——F"—— 1
TTN N DE2+« @

Y7o/

where “x” is the expected response rate, “E” is the acceptable margin of error (5%, i.e.,
the required level of confidence was 95%), the population (N) was set at 20,000 (default
setting of the software), and the expected response rate was set at 50% [17]. As a result,
the required sample size—to ensure adequate statistical power to detect meaningful as-
sociations between studied variables—of n = 377 was set for the completion of this study.
During the study period, 462 PC patients were approached to take part in the study, out of
which 430 were eligible; in total, N = 400 consented to participate and were enrolled in the
final sample. Reasons for non-participation included refusal (n = 18), language or literacy
barriers (n = 9), and incomplete questionnaires (1 = 3), respectively.

2.4. Data Collection Tool, Validated Instruments Used

A paper-based, interviewer-administered, 55-item standardized questionnaire was
used for data collection, which included the following subdomains and validated instru-
ments: (i) socio-demographic characteristics, including the PC patients” age, type, and
highest level of educational attainment, occupational status, source of medical financial
support, (ii) characteristics of PC treatment among our respondents (i.e., receipt of surgical,
hormonal, chemotherapy, immunotherapy, and cryotherapy), (iii) HRQoL was measured
using the SF-36, a validated and standardized instrument, which comprises 36-items, assess-
ing QoL in eight core domains, irrespective of the specific medical condition affecting the
respondent, i.e., physical functioning (PF; 10-items), role limitations due to physical health
(RP; 4-items), bodily pain (BP; 2-items), general health perceptions (GH; 5-items), vitality
(VT; 4-items), social functioning (SF; 2-items), role limitations due to emotional problems
(RE; 3-items) and mental health (MH; 5-items). The SF-36 provides scores between 0 and
100 across the eight QoL domains (the higher the better), using standard scoring algorithms,
offering a comprehensive view of overall well-being [18]. (iv) ED was assessed using the
IIEF, a validated and standardized instrument, which comprises 15-items measured on a
5-point Likert scale, assessing male sexual function—or the presence and severity of ED
in five core domains, i.e., erectile function (EF; 6-items), orgasmic function (OF; 2-items),
sexual desire (SD; 2-items), intercourse satisfaction (IS; 3-items) and overall satisfaction
(OS; 2-items). The IIEF-15 yields a total score ranging from 15 to 75, with higher scores
indicating better sexual function [19]. Interpretation of the EF domain—used to determine
the prevalence and severity of ED-was carried out based on the following cut-off values:
score 26-30: no ED, score 22-25: mild ED, score 17-21: mild-to-moderate ED, score 11-16:
moderate ED, score 10 or below: severe ED.

2.5. Statistical Analysis

After data collection, questionnaire data was transferred to Statistical Package for
Social Sciences v.26.0 (SPSS; IBM Corp., Endicott, NY, USA) for analysis. During descriptive
statistics, all continuous variables were expressed as means (with standard deviations
[SD] and ranges), while categorical variables were described as frequencies and percent-
ages (n, %). Normality testing of data was carried out using quantile-quantile (Q-Q)
diagrams and Kolmogorov-Smirnov tests. Associations among ED scores and HRQoL
components were examined using Pearson correlation coefficients (rp). The strength of
the relationship between variables was described as follows: Ir, | < 0.3 was denoted as
a weak correlation, 0.3 < Irp | < 0.5 as a moderate correlation, and 0.5 < Irp | <0.85 as
a strong correlation [20,21]. Given the multiple correlation analyses performed between

https:/ /doi.org/10.3390/epidemiologia7010017


http://www.raosoft.com/samplesize.html
https://doi.org/10.3390/epidemiologia7010017

Epidemiologia 2026, 7, 17

50f 14

SF-36 domains (8 domains) and IIEF domains (5 domains), a total of 40 (5 x 8) correla-
tion tests were conducted. To control for the increased risk of type I error accumulation
due to multiple testing, a Bonferroni correction was applied. Accordingly, the adjusted
significance threshold was set at p < 0.00125 (0.05 (cx) /40). Correlations meeting this ad-
justed threshold were considered statistically robust, while associations significant at the
p < 0.05 threshold were interpreted with caution as exploratory findings. Additionally, to
assess the independent association between ED and HRQoL, a multiple linear regression
analysis was performed. The dependent variable was the overall HRQoL score derived
from the SF-36 instrument. Independent variables included the five IIEF domains, i.e.,
EF, OF, SD, IS, and OS. The model was adjusted for potential confounders, including age,
educational level, employment status, type of PC treatment received (surgery, hormonal
therapy, chemotherapy), and time since treatment completion. Regression coefficients (3),
standard errors (SE), and p-values were reported. During regression analyses, statistical
significance was set at p < 0.05.

2.6. Ethical Considerations

The study was conducted in accordance with the Declaration of Helsinki (1975, last
revised in 2024) [22] and national and institutional ethical standards. Ethical approval for
this study was obtained from the Ethical Committee of the Faculty of Pharmacy, Capital
University of Science and Technology, Islamabad, Pakistan (approval ID: CUST-PH-20-24;
date of approval: 5 January 2024). Furthermore, approvals were also obtained from the
heads of the healthcare facilities in Pakistan, where data collection was conducted during
the study period.

Before taking part, all participants were provided with both verbal and written in-
formation regarding the study’s purpose, procedures, potential risks, and benefits. Both
verbal and written informed consent was obtained from each participant, ensuring that
they understood their right to participate voluntarily and their right to withdraw at any
time without any negative consequences. The confidentiality and anonymity of partici-
pants were strictly maintained throughout the study. Participant identifiers were replaced
with unique codes, and all data were stored securely in compliance with data protection
regulations. Special care was taken to ensure that sensitive issues related to sexual health
and ED were handled with respect and professionalism, in alignment with the cultural
context of the study population. The participants did not receive any incentives (monetary
or otherwise) to take part in the study. Considering potential cultural sensitivities around
sexual health, additional time was given to answer questions and ensure understanding,
reinforcing the voluntary nature of participation. However, participants were informed
that they could seek counseling or medical advice if they experienced any discomfort or
distress related to the HRQoL or ED questions of the survey.

2.7. Reporting Guidelines

This manuscript adheres to the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines for cross-sectional studies [23]; the STROBE checklist
is provided in Supplementary Material S1.

3. Results
3.1. Socio-Demographic Characteristics

Overall, N = 400 PC patients from the relevant healthcare institutions agreed to take
part in our study. A detailed description of the socio-demographic characteristics of the
participants is shown in Table 1. The study sample consisted of participants across various
age groups, with the highest proportion of PC patients in the 60-69-year-old (25.75%;
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n = 103) and 50-59-year-old (22.50%; n = 90) age ranges, respectively. However, participants
aged 18-39 years represented a smaller proportion of the cohort (19.25%; n = 77) and had
histologically confirmed PC diagnoses. Most cases in this age group were evaluated for
suspected hereditary or early-onset disease and were managed at tertiary oncology centers.
The majority of participants had a bachelor’s degree (37.00%; n = 150), while 21.75% (n = 87)
had a postgraduate education. In terms of employment status, government employees
were the largest group (29.25%; n = 117), followed by private sector employees (23.25%;
n = 93); 13.00% (n = 52) of PC patients were retirees. Regarding medical financial support,
half of the participants (50.25%, n = 201) were self-financed, while 22.00% (n = 88) received
governmental support (Table 1).

Table 1. Summary of the demographic characteristics of the PC patients participating in our study
(N = 400).

Variable Frequency (n) Percentage (%)

Age group (Years)
18-29 37 9.25
30-39 40 10.00
40-49 70 17.50
50-59 90 22.50
60-69 103 25.75
70 and over 60 15.00

Highest level of educational attainment
Below primary school/Primary school 52 13.00
Secondary school 61 15.25
Bachelors (BSc/BA) 150 37.00
Masters (MSc/MA) or postgraduate 87 21.75
Islamic education 50 12.50
Employment Status
Government employee 117 29.25
Private sector employee 93 23.25
Self-employed 60 15.00
Unemployed 78 19.05
Retired 52 13.00
Medical financial support

Self-financed 201 50.25
Government supported 88 22.00
Insurance 59 14.75
Charity 52 13.00

3.2. Treatment Characteristics for PC Patients Among the Study Population

The treatment options among the study participants were diverse (summarized
in Table 2), with surgical treatments being one of the most commonly utilized (61.00%;
n = 244); out of surgical strategies, radical prostatectomy was the most frequently used
option, accounting for 38.25% (n = 153) of PC patients in our sample. Hormonal therapy
was another key treatment approach (64.75%; n = 259), with androgen deprivation therapy
(ADT) being the most commonly prescribed for PC patients (31.50%; n = 126) of partici-
pants. Luteinizing hormone-releasing hormone (LHRH) agonists were prescribed to 17.75%
(n =71), while anti-androgens were used by 11.75% (n = 47) of our sample. Cytotoxic
chemotherapy was administered to a smaller proportion of PC patients (23.25%; n = 93),
with docetaxel being the most common chemotherapeutic drug used (15.25%; n = 61). Im-
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munotherapy (3.25%; n = 13) and cryoablation of the prostate (3.75%; n = 15) were utilized
in the context of a very small portion of participants (Table 2).

Table 2. Treatment modalities received by the PC patients during disease course (N = 400).

Type of Treatment (Main Groups) Frequency (n) * Percentage (%) *
Surgical treatment 244 61.00
Radical prostatectomy 153 38.25
Laparoscopic prostatectomy 57 14.25
Transurethral resection of the prostate (TURP) 34 8.50
Hormonal therapy 259 64.75
Androgen deprivation therapy (ADT) 126 31.50
Luteinizing hormone-releasing hormone (LHRH)

: 71 17.75
agonists
Anti-androgens 47 11.75
Bilateral orchiectomy 15 3.75
Chemotherapy 93 23.25
Docetaxel 61 15.25
Cabazitaxel 19 4.75
Mitoxantrone 13 3.25
Immunotherapy 13 3.25
Sipuleucel-T 5 1.25
Immune checkpoint inhibitors

. . 8 2.00

(e.g., pembrolizumab, nivolumab)
Cryotherapy 15 3.75
Cryoablation of the Prostate 15 3.75

* Note: Patients may have received more than one type of treatment during their disease course; therefore, the
total number of treatments and the cumulative percentages exceeded the total study population (N = 400) or
100.0%. Each treatment category reflects the number and proportion of patients who were given that specific
therapy, regardless of overlap with other treatment modalities.

3.3. Health-Related Quality of Life (HRQoL) and Sexual Function Among PC Patients

HRQoL scores—measured via the SF-36 instrument-across various domains revealed a
range of physical and mental health functioning in our sample of PC patients; the mean
scores for each of the domains were summarized in Table 3. Overall, low domain-specific
HRQoL was observed for 12.00% (n = 48), 18.00% (n = 72), 22.00% (n = 88), 25.00% (1 = 100),
50.00% (n = 200), 15.00% (1 = 60), 40.00% (n = 160), and 35.00% (1 = 140) for the PF, RP, BP,
GH, VT, SE RE, and MH subdomains, respectively.

The ED scores across the relevant domains showed varying levels of impairment in
PC patients. The mean score for ED was 12.5 £ 5.43, with 40.75% of patients reporting
the experience of ED in this domain. OF had a mean score of 4.35 £ 1.60, with 34.75% of
patients experiencing dysfunction. SD scored a mean of 4.65 &= 1.50, with 30.0% of patients
reporting issues in this area. IS had the lowest mean score at 5.57 & 2.79, with 45.0% of
patients experiencing difficulties. OS had a mean score of 4.00 £ 2.05, with 42.0% of patients
reporting unsatisfactory sexual experiences (Table 4). Based on the scores of the EF domain,
2.75% (n = 11) experienced mild, 6.25% (n = 25) had mild-to-moderate, 17.00% (n = 68)
showed moderate, and 14.75% (n = 59) showed severe ED, respectively.
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Table 3. Health-related quality of life (HRQoL) measured via SF-36 among PC patients participating
in our study (N = 400).

Domain Score Score Range Patients Reporting Low HRQoL in
(Mean + SD) (Min-Max) the Specific Domain (%, n)
Physical functioning (PF) 755+123 40-100 12.00% (n = 48)
R}‘)’fyﬁg‘ﬁﬁ‘;ﬁﬁ‘ﬁ;;" 724+ 15.7 30-100 18.00% (1 = 72)
Bodily pain (BP) 68.3 + 14.1 35-95 22.00% (11 = 88)
General health (GH) 70.2 £13.5 40-90 25.00% (n = 100)
Vitality (VT) 453 £ 16.2 10-70 50.00% (n = 200)
Social functioning (SF) 79.1 £ 10.5 50-100 15.00%; (n = 60)
eiﬂﬁéﬂiﬁiﬁiiﬁ&) 56.7 + 20.3 20-95 40.00% (1 = 160)
Mental health (MH) 58.9 4+ 14.8 30-85 35.00% (n = 140)
Average Quality of Life Score 65.8 +13.4 - -

HRQoL: health-related quality of life; SD: standard deviation.

Table 4. Prevalence of ED measured via the IIEF instrument among PC patients participating in our
study (N = 400).

Domain Score Score Range Patients Reporting ED Issues in the
(Mean + SD) (Min-Max) Specific Domain (%, n)
Erectile function (EF) 12.5 +5.43 7-27 40.75% (n = 163)
Orgasmic function (OF) 4.35 + 1.60 3-6 34.75% (n = 139)
Sexual desire (SD) 4.65 + 1.50 3-6 30.00% (n = 120)
Intercourse satisfaction (IS) 557 £2.79 3-8 45.00% (n = 180)
Overall satisfaction (OS) 4.00 £+ 2.05 2-6 42.00% (n = 168)

3.4. Inferential Statistics Between HRQoL and ED Among PC Patients

As a part of our study, correlational analyses were carried out between individual
SF-36 domains and subdomains of the IIEF instrument—corresponding to various aspects
of ED—in our PC sample (Table 5). PF was strongly and positively correlated with EF
(r=0.52, p =0.001), OF (r =0.49, p = 0.002), SD (r = 0.47, p = 0.003), IS (r = 0.55, p < 0.001),
and OS (r = 0.58, p < 0.001), respectively. RP also demonstrated strong and significant
correlations with EF (r = 0.48, p = 0.002), OF (r = 0.50, p = 0.001), SD (r = 0.45, p = 0.005), IS
(r=0.52,p=0.001), and OS (r = 0.56, p < 0.001), respectively. BP demonstrated moderate-
to-strong and significant correlations with EF (r = 0.39, p = 0.04), OF (r = 0.42, p = 0.01),
IS (r = 0.44, p = 0.003), and OS (r = 0.50, p < 0.001), respectively. GH showed moderate-to-
strong and significant correlations with EF (r = 0.44, p = 0.003), OF (r = 0.46, p = 0.002),
SD (r = 0.40, p = 0.04), IS (r = 0.47, p = 0.002), and OS (r = 0.51, p = 0.001), respectively.
VT showed moderate-to-strong and significant correlations with EF (r = 0.33, p = 0.03),
OF (r=0.35, p=0.02), SD (r = 0.30, p = 0.045), IS (r = 0.40, p = 0.005), and OS (r = 0.45,
p < 0.001), respectively. SF showed moderate-to-strong and significant correlations with EF
(r=0.49,p=0.001), OF (r = 0.47, p = 0.002), SD (r = 0.43, p = 0.004), IS (r = 0.51, p < 0.001),
and OS (r = 0.54, p < 0.001), respectively. BP demonstrated moderately strong, significant
correlations with EF (r = 0.38, p = 0.048), OF (r = 0.42, p = 0.01), IS (r = 0.41, p = 0.005),
and OS (r = 0.46, p < 0.001), respectively. SF showed moderate-to-strong and significant
correlations with EF (r = 0.41, p = 0.004), OF (r = 0.43, p = 0.002), SD (r = 0.39, p = 0.03), IS
(r=0.45,p =0.001), and OS (r = 0.50, p < 0.001), respectively (Table 5).
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Table 5. Correlation coefficient between SF-36 domain and IIEF domains was measured among PC
patients participating in our study.

ITEF Domains
Pearson-Correlation Erectil Orgasmic Sexual Desir Intercourse Overall
Coefficents (rp) Functeif)rll ?EF) Function € uéD)QSI ¢ Satisfaction Satisfaction
(p-Values) (OF) aIs) (0S)
, - 0.52 ** 0.49 * 0.47* 0.55 ** 0.58 **
Physical Functioning (PF) (0.001) (0.002) (0.003) (<0.001) (<0.001)
Role limitations due to 0.48 * 0.50 ** 0.45* 0.52 ** 0.56 **
physical health (RP) (0.002) (0.001) (0.005) (0.001) (<0.001)
. . 0.39 * 0.42* 0.36 044~ 0.50 **
Bodily pain (BP) (0.04) (0.01) (0.06) (0.003) (<0.001)
0.44 * 0.46 * 0.40 * 0.47 * 0.51 **
SF-36 General health (GH) (0.003) (0.002) (0.04) (0.002) (0.001)
domains s 0.33 * 0.35* 0.30 * 0.40* 0.45 **
Vitality (VT) (0.03) (0.02) (0.045) (0.005) (<0.001)
. L 0.49 ** 047 * 0.43* 0.51 ** 0.54 **
Social functioning (SF) (0.001) (0.002) (0.004) (<0.001) (<0.001)
Role limitations due to 0.38 * 0.42* 0.34 (0.06) 0.41* 0.46 **
emotional problems (RE) (0.048) (0.01) ’ ’ (0.005) (<0.001)
0.41* 0.43* 0.39 * 0.45 ** 0.50 **
Mental health (MH) (0.004) (0.002) (0.03) (0.001) (<0.001)
Pearson-correlation coefficients (rp) are presented along with corresponding p-values in parentheses. Correlations
significant at the 5% level (p < 0.05) are marked with a single asterisk (*), while those significant at the adjusted
significance threshold (p < 0.00125) are marked with two asterisks (**) and in boldface.
After applying Bonferroni correction for multiple correlations, the most notable corre-
lations between HRQoL domains and IIEF subdomains, particularly those involving PF,
RE, SF, and OS, remained significant below the adjusted significance threshold, indicating
robust associations between ED severity and HRQoL.
Table 6 presents the results of the multiple linear regression model, where the SF-36
HRQoL scores were set as outcome variables, while the IIEF domains were set as covariates.
Our unadjusted model (R2 = 0.62, F-statistic = 32.85, constant: 42.30) indicated significant
relationships between the various IIEF domains of sexual function and the HRQoL scores,
as follows: EF f3: 0.45 (p = 0.01), OF f3: 0.38 (p = 0.001), SD 3: 0.22 (p = 0.046), IS 3: 0.50
(p =0.01), and OS f3: 0.55 (p = 0.01), respectively; The adjusted model statistics showed an
R? of 0.60, indicating that ~60% of the variance in the HRQoL scores may be explained by
the domains of sexual function: after adjustment for age, treatment category, time since
treatment, and diabetes status, EF (3 = 0.41, p = 0.01), OF (3 = 0.32, p = 0.004), IS ( = 0.44,
p =0.01), and OS (3 = 0.49, p = 0.01) remained significantly associated with HRQoL.
Table 6. Multiple linear regression model describing the relationship between HRQoL based on SF-36
and sexual function based on IIEF domain measures among PC patients participating in our study.
Model 1 * Model 2 **
Variables Unadjusted 3 (SE) p-Value Adjusted 3 (SE) p-Value
Erectile function (EF) 0.45 (0.09) 0.01 0.41 (0.10) 0.01
Orgasmic function (OF) 0.38 (0.10) 0.001 0.32 (0.11) 0.004
Sexual desire (SD) 0.22 (0.11) 0.046 0.18 (0.12) 0.08
Intercourse satisfaction (IS) 0.50 (0.08) 0.01 0.44 (0.09) 0.01
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Table 6. Cont.

Model 1 * Model 2 **
Variables Unadjusted  (SE) p-Value Adjusted B (SE) p-Value
Overall Satisfaction (OS) 0.55 (0.07) 0.01 0.49 (0.08) 0.01
Constant 42.30 (3.20) 0.01 40.10 (3.50) 0.01

* Model 1: Unadjusted multiple linear regression including all IIEF domains; ** Model 2: Adjusted model for age,
educational level, employment status, diabetes status, type of prostate cancer treatment, and time since treatment
completion;  values are standardized regression coefficients; SE: standard error; Unadjusted RZ2=0.62; adjusted
R? = 0.60; F = 32.85; p < 0.001. p-values < 0.05 were denoted in boldface.

4. Discussion

PC has become one of the most common cancers globally among males, corresponding
to a substantial burden of disease [3]; while incident cases have shown a steady increase
in recent years, age-standardized mortality rates between 1990 and 2023 have decreased
by 17.2% [5]. This notable decrease in mortality may be associated with developments in
diagnostic technologies (e.g., advanced imaging, such as multiparametric MRIs, targeted
biopsies, and the use of more reliable biomarkers), surgical and radiation techniques, and
personalized pharmacotherapy [24]. Nonetheless, it must be noted that the availability
of these current medical technologies is often limited to high-income regions, leading to
disparities in PC-associated care and health outcomes across the globe [25].

The present study employed a multicentric cross-sectional design to explore the preva-
lence of ED and its impact on HRQoL among PC patients in Pakistan. Our findings
confirmed that ED is not only highly prevalent in this population but also notably af-
fects various dimensions of HRQoL, particularly those related to emotional, social, and
mental well-being. From a biopsychosocial perspective, ED is more than a physiologi-
cal consequence of PC or its treatment; it is a psychosocial condition with far-reaching
consequences [26]. The finding that PC patients with moderate-to-severe ED scored signif-
icantly lower across emotional and social functioning domains supports this model [27].
This aligns with previous studies, which highlighted that the emotional consequences of
ED often surpass its physical implications, with patients reporting heightened anxiety,
diminished self-worth, and social withdrawal [28,29]. Our results also underscored that
even those with mild ED reported HRQoL impairments, albeit to a lesser degree. This
supports the framework proposed by the Cognitive Appraisal Theory, which posits that
individuals evaluate stressors based on personal significance and coping resources [30]. In
Pakistan’s very particular cultural context—where masculinity and sexual performance are
closely tied to identity and self-concept—the perception of ED as a loss of manhood may
exacerbate psychological distress, irrespective of ED severity [31].

A critical interpretation of our findings must consider the sociocultural construction of
masculinity. In South Asian societies—including Pakistan—discussing sexual dysfunction
still remains taboo, and masculinity is often equated with sexual virility [32]. This cultural
silence may hinder patients from expressing distress or seeking support, thereby worsening
HRQoL outcomes. Moreover, the stigma attached to ED may lead to feelings of shame,
isolation, and social withdrawal, which were reflected in our findings through significantly
lower emotional well-being and social engagement scores among ED sufferers [33]. This
aligns with Connell’s Theory of Hegemonic Masculinity, which suggests that men internal-
ize dominant masculine ideals, making them less likely to seek help for conditions like ED
that challenge their externally perceived masculinity. Thus, our results not only confirm
the physical burden of ED but also highlight a significant gendered health disparity, which
may often be masked by cultural norms [34].
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From a clinical standpoint, our findings reinforce earlier work by Resnick et al. (2013),
which showed that PC treatment, particularly prostatectomy and androgen deprivation
therapy (ADT), which were highly prevalent in our sample, are strongly associated with
long-term sexual dysfunction [35,36]. While these modalities may improve oncologi-
cal outcomes, they frequently result in irreversible ED, an adverse event often under-
communicated in pre-treatment counseling [37]. This gap contributes to unmet expecta-
tions, post-treatment dissatisfaction, and deteriorating HRQoL [38]. In line with Shared
Decision-Making Theory, our findings support the need for transparent, patient-centered
discussions about the sexual side effects of prostate cancer therapies [39]. Patients should
be empowered to weigh trade-offs between survival and sexual function (and more broadly,
HRQoL), especially given the increasing life expectancy of prostate cancer survivors [40].
While international guidelines advocate for integrating sexual rehabilitation into survivor-
ship care (NCCN, 2023) [41], implementation in Pakistan remains limited [42]. From a
Health Belief Model (HBM) standpoint, patients may not seek help for ED due to perceived
stigma, low perceived benefits of treatment, or lack of cues to action [43]. Our findings
highlight an urgent need for public health campaigns that normalize sexual health discus-
sions, challenge stigmas, and empower men affected by ED associated with PC treatments
to seek support without fear of judgment [44,45].

The inclusion of multiple centers during our study has enhanced the generalizability
of findings across diverse patient populations and clinical environments. Nevertheless,
it is also important to acknowledge the study’s limitations, including its cross-sectional
design and convenience sampling (introducing selection bias), which precludes causal
inferences between ED and HRQoL. Furthermore, self-reported data—collected through
the means of questionnaires—may also be influenced by social desirability bias, especially
in culturally sensitive domains like sexuality. Moreover, the requirement for minimum
primary education and English literacy was applied to ensure valid self-completion and
accurate interpretation of standardized instruments (SF-36 and IIEF), which have not been
formally validated in Urdu within oncology populations in Pakistan. This restriction may
have resulted in a study population with a study cohort that was skewed toward higher
educational attainment, which may not fully reflect the broader PC population in Pakistan,
particularly in under-resourced public hospitals and lower-literacy populations. Further-
more, we acknowledge that sexual recovery is undoubtedly influenced not only by the
patient but also by partner dynamics. Spousal attitudes, expectations, and responses to ED
may significantly impact sexual function and HRQoL, but these factors were not captured
in this study. Future research should incorporate partner-reported outcomes to better
understand the social and relational context of ED recovery. Future longitudinal studies
should explore the trajectory of ED and HRQoL over time and assess the effectiveness of
various psychosocial interventions in improving outcomes. Moreover, in-depth analysis
via qualitative research could illuminate the nuanced experiences and coping mechanisms
of PC patients, offering culturally informed insights into how ED is perceived, internalized,
and managed in South Asian contexts.

5. Conclusions

The current study highlights the biopsychosocial impact of ED on PC patients in
Pakistan, revealing not only its high prevalence but also its detrimental effects on HRQoL,
particularly in emotional, social, and mental health domains. The strong correlations
between HRQoL domains and sexual dysfunction measures highlight the interplay be-
tween physical and psychological well-being. At the same time, the sociocultural stigma
surrounding ED exacerbates distress by reinforcing masculine ideals that discourage help-
seeking behavior. Despite international guidelines advocating for sexual rehabilitation in
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survivorship care, Pakistan’s healthcare system lacks structured support, leaving patients
to navigate unmet expectations and deteriorating HRQoL post-treatment. These findings
demand urgent clinical and sociocultural interventions, including patient-centered counsel-
ing on treatment side effects, destigmatization of sexual dysfunction, and integration of
psychosocial support into oncology care.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/epidemiologia7010017/s1, Supplementary Material S1: STROBE checklist.

Author Contributions: Conceptualization, M.A. and M.G.; Methodology, G.B. and M.A. and M.G.;
Software, A.K.; Validation, G.B. and M.G.; Formal Analysis, M.A.; Investigation, M.A., S.A. and
R.M.; Resources, S.A. and R.M.; Data Curation, M. A.; Writing—Original Draft Preparation, M.A.;
Writing—Review and Editing, S.A., R M., G.B. and M.G,; Visualization, A.K.; Supervision, M.G.;
Project Administration, M.A.; Funding Acquisition, M.G. and G.B. All authors have read and agreed
to the published version of the manuscript.

Funding: The research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki (1975, last revised in 2024), and national and institutional ethical standards. Ethical
approval for this study was obtained from the Ethical Committee of the Faculty of Pharmacy, Capital
University of Science and Technology, Islamabad, Pakistan (approval ID: CUST-PH-20-24; date
of approval: 5 January 2024). Furthermore, approvals were also obtained from the heads of the
healthcare facilities in Pakistan, where data collection was conducted during the study period.

Informed Consent Statement: Before participating, each individual was provided with both verbal
and written information regarding the study’s purpose, procedures, potential risks, and benefits.
Both verbal and written informed consent were obtained from each participant, ensuring that
they understood their right to voluntarily participate and their right to withdraw at any time
without any negative consequences. The confidentiality and anonymity of participants were strictly
maintained throughout the study. Participant identifiers were replaced with unique codes, and
all data were stored securely in compliance with data protection regulations. Special care was
taken to ensure that sensitive issues related to sexual health and ED were handled with respect and
professionalism, in alignment with the cultural context of the study population. The participants did
not receive any incentives (monetary or otherwise) to take part in the study. Considering potential
cultural sensitivities around sexual health, additional time was given to answer questions and
ensure understanding, reinforcing the voluntary nature of participation. However, participants were
informed that they could seek counseling or medical advice, if they experienced any discomfort or
distress related to the HRQoL or ED-questions of the survey.

Data Availability Statement: The dataset is available from the Corresponding author on
reasonable request.

Conflicts of Interest: The authors declare no conflicts of interest, monetary or otherwise. The authors
alone are responsible for the content and writing of this article.

1. Frick, C.; Rumgay, H.; Vignat, J.; Ginsburg, O.; Nolte, E.; Bray, F.; Soerjomataram, I. Quantitative estimates of preventable and
treatable deaths from 36 cancers worldwide: A population-based study. Lancet Glob. Health 2023, 11, €1700—-e1712. [CrossRef]

[PubMed]

2. Force, L.M.; Kocarnik, ].M.; May, M.L.; Bhangdia, K.; Crist, A.; Penberthy, L.; Pritchett, N.; Acheson, A.; Deitesfeld, L.; Bhoomadevi,
A.; et al. The global, regional, and national burden of cancer, 1990-2023, with forecasts to 2050: A systematic analysis for the
Global Burden of Disease Study 2023. Lancet 2025, 406, 1565-1586. [CrossRef] [PubMed]

3. Vieira Lima Aguiar Melao, B.; Pekala, K.R.; Matsoukas, K.; Bratt, O.; Carlsson, S.V. SIU-ICUD: Epidemiology of Prostate Cancer.
Soc. Int. Urol. J. 2025, 6, 44. [CrossRef]

4. Rawla, P. Epidemiology of Prostate Cancer. World J. Oncol. 2019, 10, 63-89. [CrossRef]

https://doi.org/10.3390/epidemiologia7010017


https://www.mdpi.com/article/10.3390/epidemiologia7010017/s1
https://www.mdpi.com/article/10.3390/epidemiologia7010017/s1
https://doi.org/10.1016/S2214-109X(23)00406-0
https://www.ncbi.nlm.nih.gov/pubmed/37774721
https://doi.org/10.1016/S0140-6736(25)01635-6
https://www.ncbi.nlm.nih.gov/pubmed/41015051
https://doi.org/10.3390/siuj6030044
https://doi.org/10.14740/wjon1191
https://doi.org/10.3390/epidemiologia7010017

Epidemiologia 2026, 7, 17 13 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Janjua, TK,; Yousuf, M.A; Igbal, M.T.; Memon, S.M.; Abdullah, A ; Faridi, N.; Irfan, M. Incidental finding of prostate cancer in
Transurethral Resection of Prostate (TURP) specimens: A retrospective analysis from a Tertiary Care Hospital in Pakistan. Pan Afr.
Med. ]. 2021, 39, 20. [CrossRef]

Chambers, S.K.; Chung, E.; Wittert, G.; Hyde, M.K. Erectile dysfunction, masculinity, and psychosocial outcomes: A review of the
experiences of men after prostate cancer treatment. Transl. Androl. Urol. 2017, 6, 60-68. [CrossRef]

Lin, X.; Zhi, Y. Global epidemiological trends in prostate cancer burden: A comprehensive analysis from Global Burden of Disease
Study 2021. Transl. Androl. Urol. 2025, 14, 1238-1252. [CrossRef]

Cacciatore, S.; Mao, S.; Nufiez, M.V.; Massaro, C.; Spadafora, L.; Bernardi, M.; Perone, F,; Sabouret, P.; Biondi-Zoccai, G.; Banach,
M.; et al. Urban health inequities and healthy longevity: Traditional and emerging risk factors across the cities and policy
implications. Aging Clin. Exp. Res. 2025, 37, 143. [CrossRef]

Ikram, A.; Pervez, S.; Khadim, M.T.; Sohaib, M.; Uddin, H.; Badar, F; Masood, A.L; Khattak, Z.1.; Naz, S.; Rahat, T. National cancer
registry of Pakistan: First comprehensive report of cancer statistics 2015-2019. J. Coll. Physicians Surg. Pak. 2023, 33, 625-632.
Virani, S.S.; Ahmed, K.S.; Springer, M.; Hussain, M.; Christensen, L.; Asif, F.; Pervez, S.; Fadoo, Z.; Belgaumi, A.; Zafar, S.N.
Cancer registries in Pakistan: A scoping review. Lancet Reg. Health Southeast Asia 2025, 38, 100615. [CrossRef]

Sangiorgi, G.; Cereda, A.; Benedetto, D.; Bonanni, M.; Chiricolo, G.; Cota, L.; Martuscelli, E.; Greco, F. Anatomy, Pathophysiology,
Molecular Mechanisms, and Clinical Management of Erectile Dysfunction in Patients Affected by Coronary Artery Disease: A
Review. Biomedicines 2021, 9, 432. [CrossRef] [PubMed]

Bonanni, M.; Rehak, L.; Massaro, G.; Benedetto, D.; Matteucci, A.; Russo, G.; Esperto, F.; Federici, M.; Mauriello, A.; Sangiorgi,
G.M. Autologous Immune Cell-Based Regenerative Therapies to Treat Vasculogenic Erectile Dysfunction: Is the Immuno-Centric
Revolution Ready for the Prime Time? Biomedicines 2022, 10, 1091. [CrossRef] [PubMed]

Di Fusco, S.A.; Alonzo, A.; Aimo, A.; Matteucci, A.; Intravaia, R.C.M.; Aquilani, S.; Cipriani, M.; De Luca, L.; Navazio, A.; Valente,
S.; et al. ANMCO position paper on vericiguat use in heart failure: From evidence to place in therapy. Eur. Heart ]. Suppl. 2023, 25,
D278-D286. [CrossRef] [PubMed]

Yin, S.; Njai, R.; Barker, L.; Siegel, P.Z.; Liao, Y. Summarizing health-related quality of life (HRQOL): Development and testing of
a one-factor model. Popul. Health Metr. 2016, 14, 22. [CrossRef]

Ahmed, F; Schumacher, J.; Ahmad, G.; Brand, T. Understanding community resistance to sexuality education and exploring
prospective implementation strategies in Pakistan: A content and network analysis of qualitative data. Front. Psychol. 2022, 13,
864465. [CrossRef]

Hashmi, A.; Ul Haq, M.L; Malik, M.; Hussain, A.; Gajddcs, M.; Jamshed, S. Perceptions of community pharmacists regarding their
role in antimicrobial stewardship in Pakistan: A way forward. Heliyon 2023, 9, €14843. [CrossRef]

Malik, M.; Rehman, H.; Hussain, A.; Hashmi, A.; Al-Sunaidar, K.A.; Balogh, G.; Gajdéacs, M.; Jamshed, S. Psychological Burden
and Coping Strategies Among Pakistani Adults: A Cross-Sectional Survey Study. Epidemiologia 2025, 6, 30. [CrossRef]

Lins, L.; Carvalho, EM. SF-36 total score as a single measure of health-related quality of life: Scoping review. SAGE Open Med.
2016, 4, 2050312116671725. [CrossRef]

Rosen, R.C.; Riley, A.; Wagner, G.; Osterloh, L.H.; Kirkpatrick, J.; Mishra, A. The international index of erectile function (IIEF): A
multidimensional scale for assessment of erectile dysfunction. Urology 1997, 49, 822-830. [CrossRef]

Hazra, A.; Gogtay, N. Biostatistics Series Module 6: Correlation and Linear Regression. Indian |. Dermatol. 2016, 61, 593-601.
[CrossRef]

Janse, R.J.; Hoekstra, T.; Jager, K.J.; Zoccali, C.; Tripepi, G.; Dekker, EW.; van Diepen, M. Conducting correlation analysis:
Important limitations and pitfalls. Clin. Kidney J. 2021, 14, 2332-2337. [CrossRef] [PubMed]

Nashwan, A ].; Joy, G.V. The 2024 Declaration of Helsinki Revision: Relevance to Nursing Research. |. Adv. Nurs. 2025, 1-11.
[CrossRef] [PubMed]

von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Getzsche, P.C.; Vandenbroucke, J.P. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) statement: Guidelines for reporting observational studies. Lancet 2007, 370,
1453-1457. [CrossRef] [PubMed]

Al Barajraji, M.; Coscarella, M.; Svistakov, I.; Flores Soares da Silva, H.; Déniz, PM.; Marugan, M.].; Gonzélez-Santander, C.;
Fernandez Montarroso, L.; Galante, I.; Rivas, ].G.; et al. Beyond PSA: The Future of Prostate Cancer Diagnosis Using Artificial
Intelligence, Novel Biomarkers, and Advanced Imagery. Life 2025, 15, 1508. [CrossRef]

Schafer, E.J.; Laversanne, M.; Sung, H.; Soerjomataram, I.; Briganti, A.; Dahut, W.; Bray, F.; Jemal, A. Recent Patterns and Trends
in Global Prostate Cancer Incidence and Mortality: An Update. Eur. Urol. 2025, 87, 302-313. [CrossRef]

Mainwaring, ].M.; Walker, L.M.; Robinson, ].W.; Wassersug, R.J.; Wibowo, E. The Psychosocial Consequences of Prostate Cancer
Treatments on Body Image, Sexuality, and Relationships. Front. Psychol. 2021, 12, 765315. [CrossRef]

Nelson, C.; Mulhall, J.; Roth, A. The Association Between Erectile Dysfunction and Depressive Symptoms in Men Treated for
Prostate Cancer. J. Sex. Med. 2011, 8, 560-566. [CrossRef]

https://doi.org/10.3390/epidemiologia7010017


https://doi.org/10.11604/pamj.2021.39.20.26931
https://doi.org/10.21037/tau.2016.08.12
https://doi.org/10.21037/tau-2025-103
https://doi.org/10.1007/s40520-025-03052-1
https://doi.org/10.1016/j.lansea.2025.100615
https://doi.org/10.3390/biomedicines9040432
https://www.ncbi.nlm.nih.gov/pubmed/33923709
https://doi.org/10.3390/biomedicines10051091
https://www.ncbi.nlm.nih.gov/pubmed/35625828
https://doi.org/10.1093/eurheartjsupp/suad106
https://www.ncbi.nlm.nih.gov/pubmed/37213802
https://doi.org/10.1186/s12963-016-0091-3
https://doi.org/10.3389/fpsyg.2022.864465
https://doi.org/10.1016/j.heliyon.2023.e14843
https://doi.org/10.3390/epidemiologia6030030
https://doi.org/10.1177/2050312116671725
https://doi.org/10.1016/S0090-4295(97)00238-0
https://doi.org/10.4103/0019-5154.193662
https://doi.org/10.1093/ckj/sfab085
https://www.ncbi.nlm.nih.gov/pubmed/34754428
https://doi.org/10.1111/jan.70082
https://www.ncbi.nlm.nih.gov/pubmed/40682331
https://doi.org/10.1016/S0140-6736(07)61602-X
https://www.ncbi.nlm.nih.gov/pubmed/18064739
https://doi.org/10.3390/life15101508
https://doi.org/10.1016/j.eururo.2024.11.013
https://doi.org/10.3389/fpsyg.2021.765315
https://doi.org/10.1111/j.1743-6109.2010.02127.x
https://doi.org/10.3390/epidemiologia7010017

Epidemiologia 2026, 7, 17 14 of 14

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Latini, D.M.; Penson, D.F.; Colwell, H.H.; Lubeck, D.P.; Mehta, S.S.; Henning, ].M.; Lue, T.F. Psychological impact of erectile
dysfunction: Validation of a new health related quality of life measure for patients with erectile dysfunction. J. Urol. 2002, 168,
2086-2091. [CrossRef]

Latini, D.M.; Penson, D.F,; Wallace, K.L.; Lubeck, D.P,; Lue, T.E. Clinical and psychosocial characteristics of men with erectile
dysfunction: Baseline data from EXCEED. |. Sex. Med. 2006, 3, 1059-1067. [CrossRef]

Nobre, PJ. Psychological determinants of erectile dysfunction: Testing a cognitive-emotional model. ]. Sex. Med. 2010, 7,
1429-1437. [CrossRef]

Bilal, M.; Haider, S.; Malik, F.; Kanwal, S.; Alj, S. Beliefs about Precarious Manhood and Psychological Distress among Adult Men
in Pakistani Context: Mediating Role of Body Dissatisfaction. Clin. Couns. Psychol. Rev. 2024, 6, 59-79. [CrossRef]

Yousefzai, H.A_; Ismail, S.ILE; Hussain, S.; Alimuddin, A.S. Unveiling intimacy: Sexual dysfunction and marital satisfaction
among Pakistani males in Karachi. Sex. Med. 2024, 12, qfae070. [CrossRef] [PubMed]

Prizeman, K.; Weinstein, N.; McCabe, C. Effects of mental health stigma on loneliness, social isolation, and relationships in young
people with depression symptoms. BMC Psychiatry 2023, 23, 527. [CrossRef] [PubMed]

Jewkes, R.; Morrell, R.; Hearn, ].; Lundqvist, E.; Blackbeard, D.; Lindegger, G.; Quayle, M.; Sikweyiya, Y.; Gottzén, L. Hegemonic
masculinity: Combining theory and practice in gender interventions. Cult. Health Sex. 2015, 17, 5112-5127. [CrossRef]

Resnick, M.].; Koyama, T.; Fan, K.H.; Albertsen, P.C.; Goodman, M.; Hamilton, A.S.; Hoffman, R.M.; Potosky, A.L.; Stanford,
J.L.; Stroup, A.M.; et al. Long-term functional outcomes after treatment for localized prostate cancer. N. Engl. ]. Med. 2013, 368,
436-445. [CrossRef]

Donovan, K.A.; Gonzalez, B.D.; Nelson, A.M.; Fishman, M.N.; Zachariah, B.; Jacobsen, P.B. Effect of androgen deprivation therapy
on sexual function and bother in men with prostate cancer: A controlled comparison. Psychooncology 2018, 27, 316-324. [CrossRef]
Madan, R.; Dracham, C.B.; Khosla, D.; Goyal, S.; Yadav, A.K. Erectile dysfunction and cancer: Current perspective. Radiat. Oncol.
J. 2020, 38, 217-225. [CrossRef]

Djambazov, S.N.; Giammanco, M.D.; Gitto, L. Factors That Predict Overall Patient Satisfaction With Oncology Hospital Care in
Bulgaria. Value Health Reg. Issues 2019, 19, 26-33. [CrossRef]

Estevan-Vilar, M.; Parker, L.A.; Caballero-Romeu, J.P.; Ronda, E.; Herndndez-Aguado, I.; Lumbreras, B. Barriers and facilitators
of shared decision-making in prostate cancer screening in primary care: A systematic review. Prev. Med. Rep. 2024, 37, 102539.
[CrossRef]

Bourke, L.; Boorjian, S.; Briganti, A.; Klotz, L.; Mucci, L.; Resnick, M.; Rosario, D.; Skolarus, T.; Penson, D. Survivorship and
Improving Quality of Life in Men with Prostate Cancer. Eur. Urol. 2015, 68, 374-383. [CrossRef]

Schaeffer, E.M.; Srinivas, S.; Adra, N.; An, Y.; Barocas, D.; Bitting, R.; Bryce, A.; Chapin, B.; Cheng, H.H.; D’Amico, A.V,; et al.
Prostate Cancer, Version 4.2023, NCCN Clinical Practice Guidelines in Oncology. J. Natl. Compr. Cancer Netw. 2023, 21, 1067-1096.
[CrossRef]

Meherali, S.; Najmi, H.; Nausheen, S.; Lassi, Z.; Memon, Z.A.; Mian, A.; Saleem, S. Engaging adolescents for sexual and
reproductive health and rights and family planning advocacy in Pakistan: A qualitative study protocol. BMJ] Open 2025, 15,
€093894. [CrossRef]

Jones, C.L.; Jensen, ].D.; Scherr, C.L.; Brown, N.R.; Christy, K.; Weaver, ]. The Health Belief Model as an explanatory framework in
communication research: Exploring parallel, serial, and moderated mediation. Health Commun. 2015, 30, 566-576. [CrossRef]
Hussein, J.; Ferguson, L. Eliminating stigma and discrimination in sexual and reproductive health care: A public health imperative.
Sex. Reprod. Health Matters 2019, 27, 1-5. [CrossRef]

Mohd Tohit, N.F.; Haque, M. Forbidden Conversations: A Comprehensive Exploration of Taboos in Sexual and Reproductive
Health. Cureus 2024, 16, e66723. [CrossRef]

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/10.3390/epidemiologia7010017


https://doi.org/10.1016/S0022-5347(05)64302-9
https://doi.org/10.1111/j.1743-6109.2006.00331.x
https://doi.org/10.1111/j.1743-6109.2009.01656.x
https://doi.org/10.32350/ccpr.61.04
https://doi.org/10.1093/sexmed/qfae070
https://www.ncbi.nlm.nih.gov/pubmed/39807472
https://doi.org/10.1186/s12888-023-04991-7
https://www.ncbi.nlm.nih.gov/pubmed/37479975
https://doi.org/10.1080/13691058.2015.1085094
https://doi.org/10.1056/NEJMoa1209978
https://doi.org/10.1002/pon.4463
https://doi.org/10.3857/roj.2020.00332
https://doi.org/10.1016/j.vhri.2018.11.006
https://doi.org/10.1016/j.pmedr.2023.102539
https://doi.org/10.1016/j.eururo.2015.04.023
https://doi.org/10.6004/jnccn.2023.0050
https://doi.org/10.1136/bmjopen-2024-093894
https://doi.org/10.1080/10410236.2013.873363
https://doi.org/10.1080/26410397.2019.1697103
https://doi.org/10.7759/cureus.66723
https://doi.org/10.3390/epidemiologia7010017

	Introduction 
	Materials and Methods 
	Objectives 
	Study Design, Setting, and Duration 
	Study Population, Inclusion and Exclusion Criteria 
	Data Collection Tool, Validated Instruments Used 
	Statistical Analysis 
	Ethical Considerations 
	Reporting Guidelines 

	Results 
	Socio-Demographic Characteristics 
	Treatment Characteristics for PC Patients Among the Study Population 
	Health-Related Quality of Life (HRQoL) and Sexual Function Among PC Patients 
	Inferential Statistics Between HRQoL and ED Among PC Patients 

	Discussion 
	Conclusions 
	References

