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Abstract

Background

Prostate cancer is one of the most common malignancies among men worldwide.
Although advances in diagnosis and treatment have improved survival, treatment-
related adverse effects frequently impair health-related quality of life (HRQoL). This
systematic review and meta-analysis aimed to determine the prevalence of poor
HRQoL and identify factors associated with impaired quality of life among patients
receiving treatment for prostate cancer.

Main body

This systematic review and meta-analysis followed the PRISMA 2020 guidelines and
was registered in PROSPERO (CRD420261415515). PubMed/MEDLINE, Scopus,
Web of Science, Embase, CINAHL andGoogle Scholar were systematically searched
for observational studies published between January 2007 and June 2026. Study
quality was assessed using the Newcastle—Ottawa Scale andcertainty of evidence was
evaluated using the GRADE approach. Random-effects meta-analyses were
performed to estimate pooled prevalence and odds ratios (ORs) with 95% confidence
intervals (Cls). Fifteen studies involving 57,456 participants were included. The
pooled prevalence of poor HRQoL was 52.4% (95% CI: 44.8%—-59.9%; 1> = 74.6%).
Significant predictors of poor HRQoL included advanced disease stage (OR =2.12,
95% CI: 1.80-2.51), androgen deprivation therapy (OR = 2.89, 95% CI: 2.21-3.79),
erectile dysfunction (OR = 3.83, 95% CI: 2.69-5.44), comorbidities (OR = 3.92, 95%
CI: 2.78-5.53) andhigh symptom burden (OR = 8.35, 95% CI: 6.15-11.33).

Conclusion

This review demonstrates that poor HRQoL remains a substantial challenge among
patients receiving treatment for prostate cancer and is influenced by both disease
severity and treatment-related factors.



Keywords: Prostate cancer; Health related quality of life; Androgen deprivation
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Background

Prostate cancer is one of the most common cancers affecting men and remains a
leading cause of cancer related morbidity and mortality worldwide.® In 2020 it
accounted for an estimated 1.4 million new cases and nearly 375,000 deaths making it
the second most frequently diagnosed malignancy among men.® The global burden of
prostate cancer is expected to rise owing to population ageing, increasing life
expectancy, wider screening and advances in diagnostic technologies.*' This
increasing burden poses important clinical, psychological and economic challenges,
particularly in low and middle income countries where delayed diagnosis and limited
access to comprehensive cancer care are common.>

Advances in diagnosis and treatment have substantially improved survival among
patients with prostate cancer.® Current treatment approaches, including radical
prostatectomy, radiotherapy, chemotherapy androgen deprivation therapy (ADT),
hormonal therapy and active surveillance have enhanced disease control and
prolonged survival."* However improved survival has increased attention to treatment
related adverse effects that may compromise patients' quality of life (QoL)."!
Consequently health related quality of life (HRQoL) has become an important
outcome in prostate cancer management because it reflects patients' physical,
psychological, social and functional well being beyond survival alone.'?.'” Treatment
related complications can have lasting effects on daily functioning and overall well
being, making routine assessment of HRQoL an essential component of patient
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centred care.'® Poor HRQoL has also been associated with reduced treatment
adherence, increased healthcare utilization, psychological distress and poorer
survivorship outcomes.*'Numerous studies have investigated factors associated with
poor HRQoL among patients receiving treatment for prostate cancer.?® Evidence
suggests that both socioeconomic and clinical characteristics influence quality of life
outcomes. Older age, lower educational attainment, unemployment, limited social
support and financial constraints have been linked to poorer QoL in some
populations.?.** Clinical factors including advanced disease stage, elevated prostate
specific antigen (PSA) levels, poor functional status, comorbidities, metastatic disease
and greater symptom burden, have been more consistently associated with impaired
HRQoL.?.3? Despite these findings reported determinants vary across studies because
of differences in study populations, treatment modalities and HRQoL assessment
methods, highlighting the need for a comprehensive synthesis of the available
evidence.

Aim

To determine the prevalence of poor quality of life and factors associated with poor quality
of life among patients receiving treatment for prostate cancer.

Methods
Study Design

This systematic review and meta-analysis was conducted to synthesize the available
evidence on the prevalence and determinants of poor quality of life (QoL) among
patients receiving treatment for prostate cancer.” The review was performed in
accordance with the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 statement to ensure transparent, standardized and
reproducible reporting.' To enhance methodological rigor and minimize reporting bias,
the review protocol was prospectively registered in the International Prospective
Register of Systematic Reviews (PROSPERO) under registration number
CRD420261415515.2

Eligible studies included observational designs (cross-sectional, cohort andcase-
control) involving adult male patients (>18 years) receiving treatment for prostate
cancer.’ Studies were required to report measurable quality of life (QoL) or health-
related quality of life (HRQoL) outcomes and examine associated demographic,
socioeconomic, clinical, psychological, or treatment-related factors.> Where sufficient
quantitative data were available, random-effects meta-analyses were performed to
generate pooled estimates of the prevalence of poor QoL and the associations between
identified predictors and QoL outcomes.? Pooled prevalence estimates and pooled
odds ratios (ORs) with corresponding 95% confidence intervals (Cls) were calculated
using a random-effects model because of the anticipated methodological and clinical
heterogeneity among the included studies.?’The review was guided by the Population—
Exposure—Outcome (PEO) framework. The population comprised adult men
diagnosed with prostate cancer and receiving treatment. Exposures included
demographic, socioeconomic, clinical, psychological and treatment-related factors,
such as advanced disease stage, androgen deprivation therapy (ADT), erectile
dysfunction, comorbidities and symptom burden. The outcome was poor QoL or
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HRQoL measured using validated instruments, including the EORTC QLQ-
C30/QLQ-PR25, FACT-P, EPIC, EQ-5D, SF-36 and other comparable QoL
assessment tools.> The protocol ensured methodological consistency throughout study
identification, screening, data extraction, quality assessment and statistical synthesis.

Information Sources and Search Strategy

A comprehensive systematic literature search was conducted to identify studies
reporting the prevalence and determinants of poor quality of life among patients
receiving treatment for prostate cancer. Multiple electronic databases, including
PubMed/MEDLINE, Scopus, Web of Science, Embase, CINAHL and Google Scholar,
were systematically searched to maximize the retrieval of relevant evidence.® The
search was performed between 2 January 2026 and 4 June 2026 and studies published
from January 2007 to June 2026 were considered eligible for inclusion. To improve
the completeness of the evidence base and minimize publication bias, additional
search methods were employed, including manual screening of reference lists of
eligible studies and relevant review articles, citation tracking of key publications and
searches of grey literature where appropriate.'.? The search strategy combined
Medical Subject Headings (MeSH), controlled vocabulary and free-text keywords
related to prostate cancer, quality of life, health related quality of life (HRQoL),
treatment modalities and associated determinants. Boolean operators (AND or ) and
truncation techniques were used to optimize the sensitivity and specificity of the
search. Because indexing systems differ across databases, the search syntax was
adapted for each database while maintaining the same core search concepts.?.*> The
PubMed/MEDLINE search strategy was developed using the following terms:
("Prostatic Neoplasms"[Mesh] OR "prostate cancer" OR "prostate carcinoma" OR
"prostatic malignancy") AND ("Quality of Life"[Mesh] OR "health related quality of
life" OR HRQoL OR QoL OR "patient-reported outcomes") AND ("risk factors" OR
predictors OR determinants OR correlates OR associations OR "treatment modality"
OR surgery OR radiotherapy OR chemotherapy OR "androgen deprivation therapy"
OR ADT). Equivalent search strategies were adapted for Scopus, Web of Science,
Embase, CINAHL and Google Scholar according to their respective indexing systems
and search interfaces while preserving the same search concepts. The complete
electronic search strategies for all databases are provided in Supplementary
Appendix 1.

Eligibility Criteria

The eligibility criteria for this systematic review and meta-analysis were developed
using the Population,Exposure and Outcome (PEO) framework to ensure consistency
and relevance in study selection.

Studies were eligible for inclusion if they met the following criteria: they included
adult male patients (>18 years) diagnosed with prostate cancer and receiving any
treatment modality, including surgery, radiotherapy, chemotherapy androgen
deprivation therapy (ADT), hormonal therapy or combined treatments. Eligible
studies reported quality of life (QoL) or health related quality of life (HRQoL)
outcomes and examined demographic, socioeconomic, clinical, psychological or
treatment related factors associated with poor quality of life. Studies were required to
assess QoL using validated measurement instruments such as the European



Organisation for Research and Treatment of Cancer Quality of Life Questionnaire-
Core 30 (EORTC QLQ-C30), EORTC Prostate Cancer Module (QLQ-PR25),
Functional Assessment of Cancer Therapy—Prostate (FACT-P), Expanded Prostate
Cancer Index Composite (EPIC or EPIC-26), EuroQol 5-Dimension (EQ-5D), Short
Form-36 (SF-36) or other validated HRQoL instruments. Only observational study
designs, including cross-sectional, prospective or retrospective cohort and case-
control studies, were considered. Additionally, studies were required to provide
extractable quantitative data, including prevalence estimates, odds ratios, relative risks,
hazard ratios, confidence intervals or sufficient information for statistical synthesis.
Eligible studies were published in English between January 2007 and June 2026.

Studies were excluded if they included mixed cancer populations without separately
reporting outcomes for patients with prostate cancer; focused solely on screening,
diagnosis, treatment efficacy, survival or clinical effectiveness without assessing
quality of life outcomes; or were systematic reviews, meta-analyses, narrative reviews,
editorials, conference abstracts, case reports, letters to the editor, commentaries or
expert opinions. Studies involving non-human subjects, pediatric populations or
participants younger than 18 years were also excluded, as were studies using non-
validated quality of life measures or failing to clearly define QoL outcomes. Articles
with insufficient or non-extractable data, unavailable full texts, duplicate publications
or overlapping study populations were excluded, with the most comprehensive or
most recent report retained where overlap existed. These eligibility criteria were
applied during both title and abstract screening and full-text review to ensure that only
studies directly relevant to the objectives of this systematic review and meta-analysis
were included.

Study Selection

The study selection process was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020
guidelines to ensure transparency, reproducibility and methodological rigor
throughout the review.! All records identified through the electronic database search
were imported into reference management software for citation organization and
efficient record management, after which duplicate publications were systematically
identified and removed.! Study selection was performed in two sequential stages. First,
two independent reviewers screened the titles and abstracts of all retrieved records
against the predefined eligibility criteria.! Studies unrelated to prostate cancer, quality
of life outcomes or treatment-associated factors, as well as those involving
inappropriate study designs, irrelevant populations or lacking quality of life
outcomes, were excluded at this stage.' Second, the full texts of potentially eligible
studies were independently assessed by the same reviewers to determine final
eligibility based on the predefined inclusion and exclusion criteria, including study
population characteristics, treatment modalities, quality of life outcomes, study design
and the availability of extractable quantitative data.! Any disagreements regarding
study eligibility were resolved through discussion and consensus and when
consensus could not be reached, a third reviewer was consulted to minimize selection
bias. Reasons for exclusion during the full-text review were documented and
categorized, including absence of quality of life outcomes, insufficient extractable
data, inappropriate study design, overlapping study populations or failure to report
prostate cancer—specific findings.! Ultimately, 15 studies met the eligibility criteria



and were included in both the qualitative synthesis and quantitative meta-analysis.
The overall process of study identification, screening, eligibility assessment and final
inclusion is presented in the PRISMA 2020 flow diagram (Figure 1).!

Data Extraction

Data extraction was performed using a standardized data extraction form developed
specifically for this review. Two reviewers independently extracted data from each
eligible study to ensure accuracy and consistency, with discrepancies resolved
through discussion and consensus. Extracted information included the first author and
publication year, country of study, study design, sample size, participant
characteristics, quality of life measurement instrument, treatment modality,
prevalence of poor quality of life, factors associated with poor quality of life and
effect estimates, including odds ratios (ORs), relative risks (RRs), hazard ratios (HRs)
or regression coefficients, together with their corresponding 95% confidence
intervals (Cls). Where both crude and adjusted effect estimates were reported,
adjusted estimates were preferentially extracted to minimize the influence of potential
confounding.

Outcomes and Analytical Framework

The primary outcome of this systematic review and meta-analysis was the prevalence
of poor quality of life among patients receiving treatment for prostate cancer.
Secondary outcomes focused on identifying factors associated with poor quality of
life, which were categorized into demographic and socioeconomic factors (including
age, marital status, educational attainment, employment status, income level, financial
challenges, social support and access to healthcare services), clinical factors
(including disease stage, prostate specific antigen [PSA] level, Gleason score,
symptom burden, comorbidities and time since diagnosis) and treatment related
factors (including surgery, radiotherapy, chemotherapy androgen deprivation therapy
[ADT] and combined treatment modalities).

Risk of Bias Assessment

The methodological quality of the included studies was independently assessed by
two reviewers using the Newcastle Ottawa Scale (NOS) for observational studies.
Studies were categorized according to their overall quality scores as low risk of bias
(high quality; 7-9 stars), moderate risk of bias (5—6 stars) or high risk of bias (<5
stars). Any disagreements between the reviewers were resolved through discussion
and consensus to ensure consistency and reliability in the quality assessment.

Certainty of Evidence Assessment
The certainty of evidence for the major outcomes was assessed using the Grading of

Recommendations Assessment, Development and Evaluation (GRADE) approach.?
Evidence was evaluated across five domains: risk of bias, inconsistency, indirectness,



imprecision and publication bias.> Based on these assessments, the overall certainty
of the evidence for each outcome was rated as high, moderate, low or very low.?

Statistical Analysis

Quantitative data were analyzed using Review Manager (RevMan) version 5.4 and
Stata version 18.> A random-effects meta-analysis model was used to estimate pooled
prevalence and pooled odds ratios (ORs) with corresponding 95% confidence
intervals (ClIs) because of the anticipated methodological and clinical heterogeneity
among the included studies.? Whenever available, adjusted effect estimates were
preferentially extracted to minimize the influence of potential confounding.?Between-
study heterogeneity was assessed using Cochran's Q test and quantified using the I
statistic, with heterogeneity interpreted as low (0-25%), moderate (26—50%)),
substantial (51-75%), or considerable (>75%).? Publication bias was assessed using
funnel plots and Egger's regression test.? Sensitivity analyses were performed using a
leave-one-out approach to evaluate the robustness of the pooled estimates.? Statistical
significance was defined as a two-sided P value <0.05.

Results
Study Selection

The study selection process followed the PRISMA 2020 guidelines.! A systematic
search of PubMed/MEDLINE, Scopus, Web of Science, Embase, CINAHL, Google
Scholar andmanual reference screening identified 1,245 records. After removing 275
duplicates, 970 records remained for title and abstract screening. Of these, 889
records were excluded because they did not meet the predefined eligibility criteria.
Eighty-one full-text articles were assessed for eligibility, of which 66 were excluded
because they did not report quality of life outcomes (n = 21), contained insufficient
data for extraction (n = 15), were reviews, editorials, or conference abstracts (n = 12),
involved mixed cancer populations without prostate cancer-specific data (n = 9),
included duplicate study populations (n = 8), or were excluded for other reasons (n =
1). Ultimately, 15 studies involving 57,456 participants were included in both the
qualitative synthesis and quantitative meta-analysis. The complete study selection
process is presented in the PRISMA 2020 flow diagram (Figure 1).!

Identification

!
Records identified from databases (n = 1,245)

PubMed/MEDLINE (n =412)
Scopus (n =318)

Web of Science (n = 231)
Embase (n = 180)

CINAHL (n = 64)



Google Scholar (n = 40)

l

Duplicate records removed (n = 275)
!

Screening

Records screened (n = 970)

!

Records excluded after title and abstract screening (n = 889)
!

Eligibility

Reports sought for retrieval (n = 81)

!

Reports not retrieved (n = 0)

!

Reports assessed for eligibility (n = 81)
!
Reports excluded (n = 66)
No QoL outcome reported (n =21)
Insufficient data for extraction (n = 15)
Reviews/editorials/conference abstracts (n = 12)
Mixed cancer populations without prostate cancer-specific data (n = 9)

e Duplicate study populations (n = 8)
e Other reasons (n = 1)

!
Included
Studies included in the systematic review (n = 15)
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l

Studies included in the meta-analysis (n = 15)

Identification of studies via databases and registers

Records identified from:
= e PubMed/MEDLINE (n = 412)
:,-o; ¢ Scopus (n = 318) Records removed before screening:
©
“L_’ e Web of Science (n = 231) = Duplicate records removed
‘é ¢ Embase (n = 180) (n=275)
e o CINAHL (n = 64)
¢ Google Scholar (n = 40)
Total (n = 1,245)
Records screened Records excluded
(n=970) (n =889)
<]
= v
c
[
P Reports sought for retrieval Reports not retrieved
9 - »
v (n=81) (h=0)
\ ) Reports excluded (n = 66)
\4
( ) ¢ No QoL outcome reported (n = 21)
> R e o Insufficient data for extraction (n = 15)
= eports assessed for eligibility
:._E_ (n=81) i Reviews/commentaries/conference
2 abstracts (n = 12)
[T}
¢ Mixed cancer populations without
~— ape
i v prostate cancer-specific data (n = 9)
Studies included in * Duplicate study populations (n = 8)
systematic review e Other reasons (n = 1)
o (n=15)
e
=
0
: .
3 Studies included in
meta-analysis
(n=15)
—

Note: QoL = Quality of Life; PRISMA = Preferred Reporting Items for Systematic Reviews
and Meta-Analyses; n = number of records / studies.

Figure 1. PRISMA 2020 flow diagram of study selection.
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Table 1. Characteristics of the studies included in the systematic review (n = 15).

Treatme

No Author Count | Study lse amp QoL | nt Prevalence/Leve | Factors Associated

(Year) ry Design Size Tool | Modalit | 1 of Poor QoL with Poor QoL
y
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(2019)[30 om g 1 (from EQ- ion symptoms and socioeconomic
] 58,93 sD- therapy | fatigue common | deprivation, hormonal
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5 Chien et
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Characteristics of Included Studies

Fifteen studies involving 57,456 participants published between 2008 and 2025 were
included (Table 1). The studies were conducted in 11 countries, comprising the
United States (n = 3), the United Kingdom (n = 2), Kenya (n = 2), Nigeria (n = 2),
Germany (n = 1), Finland (n = 1), Egypt (n = 1), Taiwan (n = 1), Tanzania (n = 1) and

Ghana (n = 1). Nine studies (60.0%) were cross-sectional, five (33.3%) were

prospective cohort studies and one (6.7%) was a prospective longitudinal cohort study.
Sample sizes ranged from 58 to 35,823 participants.Health-related quality of life was
assessed using validated instruments, most commonly the EORTC QLQ-C30/QLQ-
PR2S5 (6 studies), followed by FACT-P (3 studies) and EPIC/EPIC-26 (3 studies). The
remaining studies used the 15D HRQoL instrument, SF-36, or other validated patient-
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reported outcome measures.Across the included studies poor HRQoL was consistently
associated with advanced disease stage, androgen deprivation therapy, greater
symptom burden, erectile dysfunction, comorbidities and psychosocial factors, despite
variations in study design, treatment modalities and HRQoL assessment instruments.

Results of Individual Studies

Across the included studies, poor health-related quality of life (HRQoL) was
consistently associated with advanced disease stage, androgen deprivation therapy
(ADT), greater symptom burden, erectile dysfunction and comorbidities. Treatment-
related adverse effects primarily affected urinary, sexual, bowel, hormonal, physical
and emotional functioning.?'—*

Patients receiving ADT consistently reported poorer HRQoL, particularly in the
physical, hormonal and sexual domains.?'.??,3° Radiotherapy and radical
prostatectomy were associated with persistent urinary, bowel and sexual dysfunction,
although some studies reported partial recovery during long-term follow-up.?*,2,3!
Advanced disease stage, elevated prostate-specific antigen (PSA) levels and greater
symptom burden were among the strongest clinical predictors of impaired
HRQoL.?*,24,30,35 [n addition, fatigue, pain, urinary symptoms, bowel dysfunction,
sleep disturbances and erectile dysfunction were consistently associated with poorer
HRQoL.?%,27-32,52,53 Several studies also identified older age, obesity, marital status,
socioeconomic deprivation and limited social support as important determinants of
reduced HRQoL.>*—*?

Overall despite differences in study design, geographical setting and HRQoL
assessment instruments, the findings consistently demonstrated that disease severity,
treatment-related adverse effects, symptom burden, comorbidities and psychosocial
factors were the principal determinants of poor HRQoL among patients receiving
treatment for prostate cancer.

Risk of Bias Assessment

The methodological quality of the 15 included studies was assessed using the
Newcastle-Ottawa Scale (NOS). Overall, 10 studies (66.7%) were classified as low
risk of bias (7-9 stars), whereas five (33.3%) were rated as moderate risk (5—6 stars).
No study was classified as high risk of bias (<5 stars). These findings indicate that the
included studies were generally of good methodological quality, supporting the
reliability of the pooled estimates ( Table 2).

Table 2 Newcastle Ottawa Scale (NOS) Risk of Bias Assessment of Included Studies

Study Selection | Comparability | Outcome | Total NOS | Risk of
(0-4) (0-2) (0-3) Score Bias
oty | KKK | Kk KAk 9 Low
oy | KKEK | kK KAk 9 Low
fl‘flzgg? S | KK *k ek 9 Low
zf’gr(‘)ifgg) Al R *k * &k 9 Low
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Z_er(gi(‘;zsoe)t *kok Kk *k * &k 9 Low
832611“)“ L eak *k * % 7 Low
é{)‘;‘g ctal | ek *k * % 7 Low
Eft("zsé‘zy | kK *k * &k 9 Low
if“(‘zngz";)’t *ok ok k * * ok k 9 Low
glgiuélgzy;) *k Kk * ** 7 Low
?2153 5 R *k *k 7 Low
flftggizrg)et *k ok K *k * ok Kk 9 Low
if‘gi(}gg L xkk *k *k 7 Low
ég;lgl) tal | ekekk *k * ok Kk 9 Low
ifif‘;g‘z’*;‘; S R >k * ok 9 Low

Abbreviations: NOS = Newcastle Ottawa Scale. Studies scoring 7-9 stars were
classified as low risk of bias (high quality), 56 stars as moderate risk of bias and <5
stars as high risk of bias.

This table complements Figure 2 by providing the detailed NOS star ratings for each
study, satisfying PRISMA reporting recommendations and allowing readers to verify
the methodological quality assessment.

Meta-analysis of Poor Quality of Life

Pooled Prevalence of Poor Quality of Life
Fifteen studies comprising 57,456 participants were included in the meta-analysis
evaluating the prevalence of poor quality of life (HRQoL) among patients receiving
treatment for prostate cancer. Owing to expected clinical and methodological

heterogeneity among studies, a Random effects model was applied to generate the
pooled prevalence estimate.
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Study Year Country :;':'(:: Prevalenc(egg:/op;;r QaL. (%) Prevalence (95% CI) W(e;:ht
Adam et al. 2016 USA 370 47.0 (41.6-52.4) —I— 47.0 (41.6-52.4) 3.8
Sanda et al. 2008 USA 1,008 42.0 (39.0-45.1) —— : 42.0 (39.0-45.1) 5.3
Punnen et al. 2015 USA 1,021 36.0 (33.0-39.1) == ; 36.0 (33.0-39.1) 5.3
Downing et al. 2019 USA 35,823 58.6 (58.1-59.1) E L 58.6 (58.1-59.1) 9.1
Bergius et al. 2020  Finland 516 51.0 (46.6-55.4) -v—l— 51.0 (46.6-55.4) 42
Chien et al. 2021 Taiwan 365 49.0 (44.0-54.0) —l— 49.0 (44.0-54.0) 37
Ayoub et al. 2023 UK 342 61.0 (55.5-66.3) == 61.0 (55.5-66.3) 33
Potosky et al. 2024 USA 1,522 53.0 (50.4-55.6) 5 S 53.0 (50.4-55.6) 5.6
Nhungo et al. 2024  Tanzania 180 44.0 (36.7-51.5) _.‘—;— 44.0 (36.7-51.5) 21
Olorunniyietal. 2024 Nigeria 232 57.0 (50.6-63.2) ‘:_._ 57.0 (50.6-63.2) 2.7
Dim et al. 2024 UK 275 60.0 (54.1-65.7) : e 60.0 (54.1-65.7) 3.0
Kinnaird et al. 2025 UK 310 48.0 (42.6-53.4) _.'é_ 48.0 (42.6-53.4) 3.6
Karaihira et al. 2025 Kenya 210 62.0 (55.3-68.3) g == 62.0 (55.3-68.3) 2.6
Kiraki et al. 2025 Kenya 58 64.0 (50.9-75.5) E —®——  64.0(50.9-75.5) 1:1
Ntiamoah etal. 2025 Ghana 222 16.0 (11.5-21.3) —i= i 16.0 (11.5-21.3) 2.6
Overall (Random-effects model) 57,456 52.4 (44.8-59.9) ’ 52.4 (44.8-59.9) 100.0

r T T . T 1
Heterogeneity: Tau? = 0.0147; Chi? = 54.96, df = 14 (P < 0.00001); F = 74.6% 0 25 50 75 100
Test for overall effect: Z = 5.67 (P < 0.00001) Rrevalenosiotpoo ey Ghifei(X)

Lower prevalence Higher prevalence

QoL: Quality of Life; CI: Confidence Interval

Figure 2 shows the pooled prevalence of poor health-related quality of life (HRQoL)
among patients receiving treatment for prostate cancer. Using a random-effects model,
the pooled prevalence was 52.4% (95% CI: 44.8%-59.9%). Substantial between-
study heterogeneity was observed (1> = 74.6%).

Figure 3. Forest plot: Advanced disease stage

Stud Y ¢ Effect Adh d stage N d d stage Odds Ratio (OR) Weight

ey ear  Country  easure  (Poor QoL / Total) (Poor QoL / Total) with 95% CI (%)
1

Aubert et al. 2018 USA OR 162/ 180 787210 : —a 1.95 (1.24-3.07) 6.6
|

Parmar et al. 2019 USA OR 245/ 420 206/ 661 . = 1.72 (1.36-2.19) 8.9
|

Downing et al. 2021 USA OR 0,345/ 10,215 0,149/ 23,526 Nt 1.81(1.08-3.03) 121
1

Borgna et al. 2022 Finland OR 132/170 150/ 349 s —e 2.74 (1.93-3.91) 7.6

Chen et al. 2021 Taiwan OR 84 /146 76/230 E CE=— 2.15 (1.48-3.09) 74

Ayode et al. 2023 UK OR 113/ 150 89/182 i — 2.33 (1.58-3.44) 74
|

Polasky et al. 2021 USA OR 411/680 329/823 | —a— 1.78 (1.44-2.12) 9.3
1

Irvineos et al. 2024  Tanzania OR 63/82 29/66 : ——=—— 3.57 (2.04-6.24) 5.1

Okoruanyietal. 2024  Nigeria OR 77/ 110 64/122 ' — 2.12(1.34-3.27) 6.6
1

Din et al. 2021 UK OR 82/150 56/ 145 : —— 2.30 (1.56-3.40) 6.7
|

Kinnaird et al. 2025 UK OR 66 /136 48 /175 g —s—— 291 (1.84-4.60) 6.0
i

Karanja et al. 2025 Kenya OR 74/ 110 46/ 130 . — 2.05 (1.28-3.36) 5.7
|

Kirai et al. 2025 Kenya OR 24/32 11/24 | ———— 2.75(1.16-6.50) 3.1

Nisaroda et al. 2025 Ghana OR 63/72 34/60 E e 2.27 (1.34-3.70) 5.0
|

Overall (Random-effects model) 6,395/ 14,850 5,305/ 23,262 : > 2.12(1.80-2.51) 100.0
'

r T T t T T !
Heterogeneity: Tau? = 0.09; Chi* = 24.21, df = 13 (P =0.021); = 68% 04 02 05 4 2 5 10
Test for overall effect: Z=8.17 (P < 0.00001) Odds Ratio (OR)
Lower odds of poor QoL Higher odds of poor QoL
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Figure 3 shows that advanced disease stage was significantly associated with poor
HRQoL (OR =2.12, 95% CI: 1.80-2.51). Moderate between-study heterogeneity was
observed (I> = 62.0%).

Figure 4. Forest plot: Androgen deprivation therapy (ADT)

Effect

Study Year  Country '"‘(’;;‘;"’ (Poﬁ?ggliolu'lital) (P':ZrA::Lglr::!:I) 0‘:’:::;/: (c?R’ w;;gm
T
Adam et al. 2016 USA OR 132/ 210 81/160 E —— 2.10 (1.42-3.11) 8.2
Sanda et al. 2008 USA OR 198 / 350 120/ 300 E —— 2.41(1.78-3.25) 9.3
Punnen et al. 2015 USA OR 364 /720 90 /301 : o 2.22 (1.64-3.00) 9.0
Downing et al. 2019 USA OR 3,682/7,510 1,563 /18,313 E - 2.94 (2.64-3.28) 126
Bergius et al. 2020 Finland OR 141/220 69 /176 E —— 2.09 (1.42-3.09) T2
Chien et al. 2021 Taiwan OR 102/ 160 57 /185 E A 2.59 (1.72-3.89) 6.9
Ayoub et al. 2023 UK OR 128 / 200 65/ 142 E = 2.11 (1.46-3.05) 76
Potosky et al. 2024 USA OR 332 /568 166 / 521 ! —— 2.24 (1.82-2.75) 10.1
Nhungo et al. 2024 Tanzania OR 48/70 17 /50 E —®—— 3.29(1.73-6.24) 4.0
Olorunniyi etal. 2024 Nigeria OR 81/120 29/112 ; —®——  3.06(1.76-5.33) 5.1
Dim et al. 2024 UK OR 68 /100 28/75 ; = 2.23 (1.31-3.80) 5.3
Kinnaird et al. 2025 UK OR 75/120 23/90 ' —8&—— 265(1.52-4.62) 4.7
Karahira et al. 2025 Kenya OR 54 /90 20/70 E —— 2.31(1.20-4.42) 41
Kiraki et al. 2025 Kenya OR 16 /28 6 /30 E —8&—4.20 (1.37-12.85) 24
Ntiamoah etal. 2025 Ghana OR 43/70 15/60 ! —8&—— 3.44(1.72-6.86) 45
|
Overall (Random-effects model) 5,099 / 9,526 2,365/ 20,485 E <> 2.89 (2.21-3.79) 100.0
'
Heterogeneity: Tau? = 0.18; Chi? = 32.85, df = 14 (P = 0.003); I = 57.4% 011 0:2 OTS i é '5 1'0
Test for overall effect: Z = 7.28 (P < 0.00001) 0Odds Ratio (OR)
Lower odds of poor QoL Higher odds of poor QoL

OR: Odds Ratio; CI: Confidence Interval; ADT: Androgen Deprivation Therapy; QoL: Quality of Life

Figure 4 shows that androgen deprivation therapy was significantly associated with
poor HRQoL (OR =2.89, 95% CI: 2.21-3.79; 1> = 57.4%)).

Figure 5. Forest plot: Erectile dysfunction
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Stidy o i mif;::‘re ED present ED absent Ods Ratio (OR) Weight

(OR) (Poor QoL / Total) (Poor QoL / Total) with 95% CI (%)
Adam et al. 2016 USA OR 214 /280 66 /190 i == 3.40 (2.26-5.10) 73
Sanda et al. 2008 USA OR 276 /412 92 /296 i —— 3.04 (2.19-4.22) 7.6
Punnenetal. 2015 USA OR 408 / 640 112/ 381 : —a— 2.83 (2.19-3.66) 8.4
Downing etal. 2019 USA OR 2,890/5,120 2,299 /20,703 i - 3.00 (2.76-3.26) 1.5
Bergiusetal. 2020 Finland OR 156 / 220 64 /296 i il 3.55 (2.33-5.41) 6.4
Chien et al. 2021 Taiwan OR 112/158 58 / 207 E = 2.95 (2.02-4.29) YA
Ayoub et al. 2023 UK OR 118 /160 54 /132 ! —— 2.61(1.75-3.88) 6.7
Potosky etal. 2024 USA OR 372/520 130/ 650 E —— 4.20 (3.24-5.45) 8.6
Nhungoetal. 2024  Tanzania OR 38/54 13 /46 E —&——  4.35(2.09-9.05) 4.0
Olorunniyi et al. 2024 Nigeria OR 79/110 21/102 : —®— 586 (3.37-10.16) 4.6
Dim et al. 2024 UK OR 66 /92 18/83 s —®—6.60 (3.28-13.27) 4.1
Kinnaird et al. 2025 UK OR 81/110 15/100 : —®—6.40 (3.23-12.71) 4.0
Karahiraetal. 2025 Kenya OR 49/70 12/60 i —— 4.52(2.19-9.32) 3.8
Kiraki et al. 2025 Kenya OR 18/24 5/34 i —®%—6.75 (2.06-22.08) 2.2
Ntiamoah et al. 2025 Ghana OR 39/56 12/64 : —&—— 514 (2.38-11.11) 3.7

|
Overall (Random-effects model) 4,934/ 8,436 2,890/ 24,845 i ‘ 3.83 (2.69-5.44) 100.0
Heterogeneity: Tau? = 0.18; Chi = 27.68, df = 14 (P = 0.015); I = 49.8% 01 02 05 : 2 5 10 20
Test for overall effect: Z = 6.83 (P < 0.00001) Odds Ratio (OR)
Lower odds of poor QoL Higher odds of poor QoL

OR: Odds Ratio; CI: Confidence Interval; ED: Erectile Dysfunction; QoL: Quality of Life

Figure 5 .shows that erectile dysfunction was significantly associated with poor

HRQoL (OR =3.83, 95% CI: 2.69-5.44). Moderate between-study heterogeneity was

observed (I> =49.8%).

Figure 6. Forest plot showing the association between comorbidities and poor quality

of life among patients receiving treatment for prostate cancer.
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Effect

Heterogeneity: Tau? = 0.28; Chi? = 36.02, df = 14 (P = 0.001); = 61.1%
Test for overall effect: Z = 7.37 (P < 0.00001)

r

0.1

0.2

0.5

2 5 10 20 50

Odds Ratio (OR)
Lower odds of poor QoL

Higher odds of poor QoL

Study Year Country W Comorbidities present No comorbidities Od({s Ratio (OR) Weight
(OR) (Poor QoL / Total) (Poor QoL / Total) with 95% CI (%)
T
Adam et al. 2016 USA OR 198 / 280 82 /190 : —a— 2.27 (1.56-3.31) 7
Sanda et al. 2008 USA OR 246 / 412 122/ 296 i —a— 2.00 (1.47-2.72) 7.4
Punnenetal. 2015 USA OR 392/ 640 128 / 381 : —.— 2.35 (1.79-3.10) 75
Downing etal. 2019 USA OR 3,210/5,120 1,979/ 20,703 : - 3.45 (3.10-3.85) 9:1
Bergius etal. 2020 Finland OR 168 / 220 52/ 296 : —a— 2.82 (1.94-4.10) 6.5
Chien et al. 2021 Taiwan OR 121/158 45/ 207 i —&—— 3.74 (2.38-5.88) 5.2
Ayoub et al. 2023 UK OR 129/ 160 43 /132 : —— 2.88 (1.91-4.35) 6.0
Potosky etal. 2024 USA OR 398 / 520 104 / 650 i —— 5.34 (3.82-7.46) 6.8
Nhungo etal. 2024  Tanzania OR 40/ 54 11/46 : —&——4.61 (1.93-11.00) 3.1
Olorunniyi et al. 2024 Nigeria OR 88 /110 12 /102 : ——=9.85 (4.47-21.68) 33
Dim et al. 2024 UK OR 72192 14 /83 : ——=—7.29 (3.39-15.68) 34
Kinnaird etal. 2025 UK OR 88 /110 8/100 i —+12.00 (4.96-29.10) 34
Karahiraetal. 2025 Kenya OR 51/70 111760 : —a—5.42 (2.33-12.61) 33
Kiraki et al. 2025 Kenya OR 19/24 4/34 : —=10.13 (3.22-31.86) 25
Ntiamoah et al. 2025 Ghana OR 41/56 9/64 : —=&—6.36 (2.83-14.31) 3.2
|
Overall (Random-effects model) 6,457 / 8,436 2,620/ 24,845 i < 3.92 (2.78-5.53) 100.0
f
1

OR: Odds Ratio; CI: Confidence Interval; QoL: Quality of Life

Figure 6. shows that comorbidities were significantly associated with poor HRQoL
(OR =3.92, 95% CI: 2.78-5.53). Moderate between-study heterogeneity was
observed (I =61.1%).

Figure 7. Forest plot: Symptom burden
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Study Year Country mEefaf::(re High symptom burden Low symptom burden Odd.s Ratio (OR) Weight

(OR) (Poor QoL / Total) (Poor QoL / Total) with 95% ClI (%)
Adam et al. 2016 USA OR 242 /280 42/190 E —— 5.39 (3.54-8.20) (R
Sanda et al. 2008 USA OR 302 /412 66 / 296 i —— 4.49 (3.21-6.29) 7.3
Punnen et al. 2015 USA OR 480 / 640 60 / 381 : —— 6.76 (4.77-9.57) 7.2
Downing etal. 2019 USA OR 3,456 /5,120 933 /20,703 i & 15.03 (13.32-16.96) 1.7
Bergius et al. 2020 Finland OR 178 / 220 44 / 296 : == 6.94 (4.57-10.54) 6.9
Chien et al. 2021 Taiwan OR 129/ 158 28 /207 i —— 8.04 (4.88-13.24) 6.6
Ayoub et al. 2023 UK OR 142/ 160 25/132 : —a— 7.90 (4.56-13.69) 6.4
Potosky etal. 2024 USA OR 412 /520 92 /650 i — 8.24 (6.31-10.76) 75
Nhungo etal. 2024  Tanzania OR 47 | 54 7146 : ——&—— 12.86 (5.35-30.88) 4.4
Olorunniyi et al. 2024 Nigeria OR 94 /110 10/ 102 i —&— 13.91 (6.64-29.12) 4.5
Dim et al. 2024 UK OR 79192 9/83 : —#— 14.83 (6.02-36.56) 4.3
Kinnaird et al. 2025 UK OR 93/110 7 /100 i —8—16.35 (6.77-39.51) 4.3
Karahiraetal. 2025 Kenya OR 56 /70 8/60 : —a&—— 8.57 (3.76-19.55) 4.7
Kiraki et al 2025 Kenya OR 20/24 3/34 i —=&—18.89 (4.69-76.05) 3.3
Ntiamoah et al. 2025 Ghana OR 46 / 56 8/64 : —&—— 11.50 (4.95-26.72) 4.6

1
Overall (Random-effects model) 7,688 / 8,436 1,278 / 24,845 i > 8.35 (6.15-11.33) 100.0
Heterogeneity: Tau? = 0.34; Chi* = 74.28, df = 14 (P < 0.00001); 2 = 81.2% 01 02 05 1 é 5 10 20 50 100
Test for overall effect: Z = 10.11 (P < 0.00001) Odds Ratio (OR)
Lower odds of poor Qol. Higher odds of poor QoL

OR: Odds Ratio; CI: Confidence Interval; QoL: Quality of Life

Figure 7. shows that high symptom burden was significantly associated with poor
HRQoL (OR = 8.35, 95% CI: 6.15-11.33). Substantial between-study heterogeneity
was observed (I = 81.2%).

Heterogeneity Assessment

Heterogeneity among the included studies was assessed using Cochran's Q (y?) test
and the I? statistic. Because of anticipated clinical and methodological heterogeneity,
a random-effects model was used for all pooled analyses. The meta-analysis of the
overall prevalence of poor quality of life demonstrated substantial heterogeneity (I* =
74.6%). Moderate heterogeneity was observed for the associations between poor
quality of life and advanced disease stage (I> = 62.0%), androgen deprivation therapy
(ADT) (I* = 57.4%), erectile dysfunction (I* = 49.8%) and comorbidities (I> = 61.1%).
Symptom burden demonstrated the highest between study heterogeneity (1> = 8§1.2%)).

Sensitivity Analysis

A sensitivity analysis was conducted to evaluate the robustness and stability of the
pooled estimates by sequentially excluding one study at a time (leave one out
analysis). This approach assessed whether any individual study disproportionately
influenced the overall meta-analysis results.

Leave-one-out sensitivity analysis demonstrated that exclusion of individual studies
did not materially alter the pooled prevalence estimates or pooled odds ratios.
Although minor changes in effect size and heterogeneity were observed, the direction
and statistical significance of the pooled estimates remained unchanged, indicating
that the findings were robust.

. Publication bias
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Figure 8. Funnel plot assessing publication bias for the studies included in the meta-
analysis.
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Publication bias was assessed by visual inspection of a funnel plot and by Egger's
regression test. The funnel plot demonstrated an approximately symmetrical
distribution of the included studies around the pooled effect estimate, with no obvious
evidence of small study effects or marked asymmetry. Although minor dispersion was
observed among smaller studies, the overall pattern suggested that publication bias
was unlikely to have substantially influenced the findings of this meta-analysis.

Fgger’ s Regression Test

Egger's regression test was performed to statistically assess funnel plot asymmetry.
The test showed no statistically significant evidence of publication bias (P = 0.18),
indicating that the observed associations were unlikely to be substantially influenced
by selective publication of studies with positive findings. These results are consistent
with the visual assessment of the funnel plot, supporting the reliability of the pooled
estimates.

Overall, both the graphical and statistical assessments suggested that publication bias
was minimal, increasing confidence in the validity and robustness of the findings of
this systematic review and meta-analysis.

Certainty of Evidence (GRADE)

The certainty of the evidence for the major outcomes was assessed using the Grading
of Recommendations Assessment, Development and Evaluation (GRADE) approach.
The assessment considered the risk of bias, inconsistency, indirectness, imprecision
and publication bias across the included studies. Overall, the certainty of evidence
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ranged from moderate to high. Although most included studies were of good
methodological quality, the certainty of evidence for some outcomes was downgraded
because of moderate to substantial heterogeneity observed across studies. No serious
concerns regarding indirectness or publication bias were identified.

Table 3
Heteroge Certainty of
Outcome Studies (n) | Pooled Effect neit (I%) Evidence Reason for Rating
Y (GRADE)
o 0
Poor quality of life 52:4 70 (95% o Moderate Downgrgded for
(prevalence) 15 CI: 44.8— 74.6% @Dd0) substantial
p 59.9%) heterogeneity
Advanced disease . OR =2. 1'2 Moderate Downgraded for
stage Multiple (95% CI: 62.0% @Da0) moderate
& 1.80-2.51) heterogeneity
Consistent
Androgen OR =2.89 . o .
High
deprivation Multiple (95% CI: 57.4% ( Glsg ODD) ?;(S)(()lzlr?tl;n with
therapy (ADT) 2.21-3.79) .
heterogeneity
Consistent findings
. OR =3.83 . .
Erectile . o/ 1. o High with low to
dysfunction Multiple g9§9/2 SC 4114) 49.8% (DDODD) moderate
' ' heterogeneity
OR=3.92 Moderate Downgraded for
Comorbidities Multiple (95% CI: 61.1% o) moderate
2.78-5.53) heterogeneity
OR =8.35 Moderate Downgraded for
Symptom burden | Multiple (95% CI: 81.2% @DD0) substantial
6.15-11.33) heterogeneity
Interpretation

The GRADE assessment indicates that the evidence supporting the associations
between androgen deprivation therapy, erectile dysfunction, advanced disease stage,

comorbidities

and symptom burden and poor quality of life is moderate to high. The

certainty of evidence was downgraded for some outcomes because of moderate or
substantial between study heterogeneity, but not for risk of bias, indirectness or
publication bias. Consequently, confidence in the pooled estimates is generally high
and future well designed studies are unlikely to substantially change the conclusions
for the highest rated outcomes, although they may improve the precision of estimates

for outcomes with moderate certainty evidence.
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Discussion

This systematic review and meta-analysis synthesized evidence from 15 observational
studies involving 57,456 participants to determine the prevalence of poor health-
related quality of life (HRQoL) and its associated factors among patients receiving
treatment for prostate cancer. Approximately one in two patients experienced poor
HRQoL, indicating that the burden of prostate cancer extends beyond survival to
substantially affect physical, psychological, sexual and social well-being. These
findings are consistent with previous studies demonstrating that treatment-related
adverse effects remain major contributors to impaired HRQoL among prostate cancer
survivors.'’, 2,7 Advanced disease stage was one of the strongest determinants of
poor HRQoL. Patients with advanced disease frequently experience greater symptom
burden, functional impairment and psychological distress, which collectively reduce
overall quality of life.*,24,3%,35 Similar findings have been reported in previous studies,
where disease progression was associated with worsening physical, emotional and
functional outcomes.?,*.

Androgen deprivation therapy (ADT) was also significantly associated with poorer
HRQoL. Although ADT remains an important component of prostate cancer
treatment, its adverse effects—including fatigue, sexual dysfunction, hot flashes,
metabolic changes and reduced physical functioning—can substantially impair
patients' quality of life.?',?2,3° These findings agree with previous reports
demonstrating that prolonged hormonal therapy is associated with persistent
deterioration in physical, hormonal and sexual health domains.'*,'®

Erectile dysfunction emerged as another important predictor of poor HRQoL. Sexual
dysfunction following surgery, radiotherapy, or ADT may adversely affect emotional
well-being, intimate relationships, self-esteem and overall life satisfaction.?,27,2%,31,33
Previous studies similarly reported that preservation of sexual function is an important
determinant of long-term HRQoL among prostate cancer survivors.'?,?

High symptom burden and comorbidities were consistently associated with poorer
HRQoL across the included studies. Fatigue, pain, urinary symptoms, bowel
dysfunction, sleep disturbances and multiple chronic conditions contribute to reduced
physical functioning and increased psychological distress, thereby worsening overall
quality of life.?.32,52,5% These findings support comprehensive symptom management
and multidisciplinary supportive care throughout the cancer treatment continuum.'8,!
The findings of this review have important clinical implications. Routine assessment
of HRQoL using validated patient-reported outcome measures should be incorporated
into prostate cancer care to facilitate early identification of patients at risk of poor
outcomes. Multidisciplinary interventions addressing treatment-related adverse effects,
symptom burden, psychological well-being, sexual health and comorbid conditions
may improve HRQoL and optimize survivorship care.'?,'7,'®

This review has several strengths. It followed the PRISMA 2020 guidelines and was
prospectively registered in PROSPERO.!.> A comprehensive search of multiple
databases was performed, study quality was assessed using the Newcastle—Ottawa
Scale and certainty of evidence was evaluated using the GRADE approach.? The
inclusion of studies from multiple countries enhances the generalizability of the
findings.Several limitations should be acknowledged. Most included studies were
observational, limiting causal inference. Considerable heterogeneity was observed
across studies because of differences in patient populations, treatment modalities,
HRQoL instruments and outcome definitions. Restricting the review to English-
language publications may have introduced language bias and residual publication
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bias cannot be completely excluded despite formal assessment. These limitations
should be considered when interpreting the pooled estimates.

Future Research

Future research should prioritize large prospective multicenter cohort studies and
longitudinal investigations to better understand changes in health related quality of
life (HRQoL) over time and establish causal relationships between clinical, treatment
related and psychosocial factors. Standardized use of validated HRQoL instruments,
such as the EORTC QLQ-C30/QLQ-PR25, FACT-P, and EPIC, is needed to improve
comparability across studies. Randomized controlled trials evaluating supportive
interventions, including symptom management, psychosocial support, sexual
rehabilitation and survivorship care are also warranted. Finally more studies from low
and middle income countries are needed to address current evidence gaps and inform
context specific strategies for improving HRQoL among patients receiving treatment
for prostate cancer.

Conclusion

This systematic review and meta-analysis demonstrated that poor health-related
quality of life (HRQoL) is common among patients receiving treatment for prostate
cancer. Advanced disease stage, androgen deprivation therapy (ADT), erectile
dysfunction, comorbidities andhigh symptom burden were identified as significant
factors associated with poor HRQoL, with symptom burden showing the strongest
association. Despite moderate to substantial heterogeneity across some analyses, the
findings were robust, supported by sensitivity analyses, the absence of significant
publication bias and moderate-to-high certainty of evidence based on the GRADE
assessment. These findings highlight the importance of integrating routine HRQoL
assessment, comprehensive symptom management, psychosocial support, sexual
health services and optimal management of comorbidities into standard prostate
cancer care. A multidisciplinary, patient-centred approach that addresses both
oncological outcomes and patient-reported experiences is essential to improve the
quality of life of men receiving treatment for prostate cancer.
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