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Abstract: Prostate cancer is the most common cancer among men in Poland. A significant proportion of pros-
tate cancers can be cured, providing longer survival. Patients have the opportunity to undergo minimally in-
vasive treatment methods like brachytherapy, while maintaining their previous quality of life. The disease
itself, as well as treatment complications, primarily affect the functioning of the urinary and digestive systems
and impact the sexual sphere. Aim: This study aims to assess the quality of life of patients after prostate brachy-
therapy. Methods: The research was conducted at the Lower Silesian Oncology Centre in Wroclaw. The study
included fifty men aged between 51 and 85 years. The following questionnaires were used: EORTC QLQ-C30,
QLQ-PR25. Scales: Katz, Mini-MAC, PSS-10. Moreover, the study used a self-designed survey covering socio-
demographical factors. Results: Prostate brachytherapy has a significant impact on the degree of sexual dys-
function. Compared to sexually inactive individuals, sexually active individuals exhibit fewer negative psy-
chological symptoms. Choosing a destructive coping strategy intensifies the occurrence of symptoms, lowers
patients’ level of independence, and negatively affects their quality of life. Conclusions: Brachytherapy con-
tributes to worsening sexual function and temporarily affects urinary system function, which may lower the
overall quality of life in patients.
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1. Introduction

Prostate cancer is currently the most commonly diagnosed cancer among men in Poland [1,2].
Each year, over seventeen thousand new cases are reported in Poland, with more than 5.7 thousand
resulting in death [2]. Prostate cancer is the second leading cause of cancer-related deaths in men,
following lung cancer. This cancer exhibits the highest growth rate in incidence. Over the past three
decades, the number of cases has increased approximately fivefold.

The most significant risk factors for developing prostate cancer include age, genetic predisposi-
tion, and environmental factors such as a diet rich in animal fats and exposure to heavy metals [3,4].
The risk of developing this cancer increases with age and sharply rises after the age of 60, reaching
its peak after the age of 75 [5].

In the early stages, this cancer often remains asymptomatic [5]. Symptoms that may occur as the
disease progresses are related to the genitourinary system. Patients may experience difficulties with
urination, nycturia, frequent urination, increased urgency to urinate, urinary tract infections, and
sexual dysfunctions in the form of erectile dysfunction [6]. The nature of these symptoms can be
distressing for patients, contributing to worsened mental state, development of depression, and sig-
nificantly reduced quality of life. There are many effective treatment methods for prostate cancer,
which depend mainly on the stage of the tumour, age, and comorbidities. Radical prostatectomy is
the treatment of choice for patients with localized cancer and a predicted life expectancy of over 10
years, while hormonal therapy is used in advanced stages [7,8]. Radiation therapy is often used as an
adjunctive treatment. It can be applied as an adjuvant to surgical treatment in cases of localized
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cancers or palliatively in advanced cases. The most commonly used methods are HDR (High Dose
Rate) brachytherapy and permanent seed brachytherapy [9-11]. Brachytherapy provides precise
treatment and the high radiation dose reduces the treatment time.

With the increasing detection of prostate cancer, resulting from the growing awareness of the
disease and the widespread testing of PSA levels, patients have an increased chance of survival and
maintaining their current quality of life. The evaluation of quality of life plays a crucial role in the
assessment and treatment of cancer patients.

This study aims to assess the quality of life of patients after prostate brachytherapy.

2. Materials and Methods

The study was conducted at the Lower Silesian Oncology Centre in Wroclaw, Poland, in the
Inpatient Radiotherapy Department from November 2020 to March 2021. Written consent was ob-
tained from the Directorate and the Head of the Department, as well as from the Bioethics Committee
No. KB - 794/2020. The survey involved fifty respondents aged 51 to 85 years. Each participant gave
informed and voluntary consent to participate in the survey. The inclusion criteria for the survey
were a diagnosis of prostate cancer and treatment with brachytherapy. The surveys included stand-
ardized questionnaires: EORTC QLQ C-30, QLQ PR-25 (in the Polish version), PSS-10, Mini-MAC
Scale, KATZ Scale, and a self-developed socio-demographic particulars.

The EORTC QLQ C30 questionnaire includes five scales assessing functional status, which are
related to physical functioning, role functioning, emotional functioning, cognitive functioning, and
social functioning. It also includes three scales assessing symptoms: fatigue, nausea and vomiting,
and pain. In addition, it includes six single-item questions assessing symptoms such as loss of appe-
tite, dyspnea, insomnia, constipation, diarrhoea, and financial difficulties as a consequence of the
disease. This is a descriptive questionnaire to be completed by cancer patients. It consists of 30 Likert
scale questions (28 questions on a 4-point scale and 2 questions on a 7-point scale). The questions are
transformed into scales ranging from 0 to 100. Higher scores in the functional scales and quality of
life scales indicate better functioning or quality of life, while higher scores in the symptom scales
indicate higher symptom severity . The reliability of the tool in the conducted study was 0.95, and
the average item correlation was r=0.43 [12,13].

The QLQ-PR25 questionnaire is intended for patients diagnosed with prostate cancer. It assesses
the quality of life related to physical, emotional, cognitive, and social functioning. The QLQ-PR25
consists of 25 questions on a 4-point scale, where 1 indicates “not at all,” 2 indicates “somewhat,” 3
indicates “considerably” and 4 indicates “very much so”. The reliability of the tool in the conducted
study was 0.89, and the average item correlation was r=0.28 [14,15].

The PSS-10 (Perceived Stress Scale-10) assesses the degree of perceived stress. It is used for eval-
uation of the level of stress associated with one’s own life situation over the past month. It consists of
10 questions on a 1-4-point scale, addressing various subjective feelings related to problems, personal
events, behaviour, and coping strategies. The PSS-10 can be used for the identification of individuals
in need of psychotherapeutic and medical assistance. Higher scores indicate higher levels of per-
ceived stress. The reliability of the tool in the conducted study was 0.83, and the average item corre-
lation was r=0.33 [16].

The Mini-MAC (Mini-Mental Adjustment to Cancer) contains 29 statements to which the re-
spondent expresses agreement or disagreement on a 4-point scale (definitely not, rather not, rather
yes, definitely yes). The Mini-MAC scale measures four coping strategies: anxious preoccupation,
fighting spirit, helplessness-hopelessness, and positive redefinition. The reliability of the tool in the
conducted study was 0.89, and the average item correlation was r=0.22 [17,18].

The ADL-Katz scale assesses the patient’s independence in 6 activities of daily living (ADLs):
ability to maintain hygiene; ability to dress and undress independently; basic mobility; control of
basic physiological functions, which are answered with a “yes” or “no” response. For each ADL per-
formed independently, 1 point is awarded. Obtaining 5-6 points indicates that the respondent is in-
dependent, while obtaining 2 or fewer points indicates significant disability [19].
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The IADL scale is used form assessment of instrumental ADLs. It consists of 9 questions, where
scores range from 1 to 3 points for each question. Three points indicate independent performance of
a given activity. Two points indicate minor assistance, and one point indicates complete dependency
of the respondent. A maximum score (27 points) indicates complete independence, a score of 10 to 26
points indicates partial dependency and moderate assistance, while a score of 1-9 points indicates
severe dependency and low level of independence. The reliability of both the ADL and IADL instru-
ments was 0.93, and the average position correlation was r = 0.55 [20].

The self-designed questionnaire contains 8 questions related to the patient’s socio-demographic
data. The questions include the patient’s age participating in the study, place of residence, marital
status, level of education, employment status, assessment of economic situation, frequency of physi-
cal activity, and time elapsed since diagnosis.

The following tools were used for the analysis: Mann-Whitney U test to check the equality of
means between two unequal independent groups, Student’s t-test to check the equality of means
between two equal independent groups, correlation coefficients — Kendall’s tau (t) and Spearman’s
correlation (r), as well as the chi-squared test (x?) (according to the data characteristics — nominal,
ordinal, interval, and categorical numbers). The interpretation of the strength of the correlation cal-
culated using the Spearman correlation coefficient (r) utilized the Guilford scale. The threshold value
was set at p < 0.05, and when p fell within the range of <0.05-0.1>, it was considered a statistical
tendency. The reliability of the scales used in the study was assessed by calculating the Cronbach’s
alpha coefficient for each tool. The analysis was conducted using PQ Stat 18.0 software.

3. Results

The study group consisted of fifty men aged between 51 and 85 years old, with a mean age of 67
years. Based on a self-designed questionnaire assessing socio-demographic data, it was observed that
40% of the respondents permanently resided in cities with over 100,000 inhabitants, 20% lived in the
smallest towns, 28% lived in rural areas, and the remaining respondents lived in cities with popula-
tions ranging from 20,000 to 100,000 inhabitants. Among the respondents, the dominant group was
individuals with vocational education, accounting for 38% of the participants, followed by 36% with
secondary education and 22% with higher education. In the studied population, 32% were actively
employed, 62% were retired, and 6% were on disability pension. Among the male participants, 44%
declared their financial situation to be at a good level, while 20% declared their material status as
very good, allowing them to afford larger, unplanned expenses. However, 36% of individuals re-
ported that their income was sufficient for daily needs but they had to save for larger expenses. In
terms of physical activity, 30% of respondents stated that they were physically active several times a
week, 24% reported daily physical activity, and another 24% declared being active 1-2 times a week.
However, 22% of participants were physically active less than once a week. Among the men sur-
veyed, 40% were not sexually active. Within the group of sexually active men, 2% reported high sex-
ual activity, 26% reported significant activity, and 32% reported moderate sexual activity. The major-
ity of patients were diagnosed with prostate cancer within a year (72%), while 22% of men received
a diagnosis within 1-3 years, 4% were diagnosed within 2-5 years, and 2% were diagnosed after more
than 10 years.

The PSS10 was used for the assessment of the psychological state of the patients. The minimum
score obtained in this scale was 11 points, while the maximum score was 29 points. The results are
shown in Table 1.
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Table 1. Perceived Stress Scale (PSS)-10.

Very of- | Quite of- | Some- Almost
Never
ten ten times never
M Statement
Percentage (%)
1.97 12 13 47 16 12 | You were upset because something unexpected happened
You felt that important things in your life were getting out of
1.83 8 16 42 19 15
control
2.32 14 28 40 12 6 | You felt nervous and tense
You were convinced that you were
2.52 16 32 45 2 5
capable of handling personal problems REVERSED
You felt that things were going
2.36 13 32 41 6 8
your way REVERSED
1.74 4 17 43 21 15 | You found that you could not handle all your responsibilities
2.47 18 34 34 5 9 You were able to control your irritation REVERSED
2.19 12 21 47 14 6 | You felt that everything was working out for you REVERSED
You were angry because you had no control over what hap-
2.03 7 28 37 17 11
pened
1.93 5 26 40 15 14 | You felt that you could not overcome the growing difficulties
*M — mean.

Using the Mini-MAC scale, the patient’s adjustment to illness was assessed. There was a signif-
icant variation in results, with a minimum score of 35 points and a maximum score of 89 points. The

average score in the sample was 55 points, with a standard deviation of SD=12.2. The results are
shown in Figure 1.
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Adjustment to illness - Mini-Mac scale

14 | deliberately push all thoughts away

9 Tt helps me not to think about the tliness

51 am satisfied with the years | have lived
25 Ttry to live each day |
15 | realise how precious lifeis |

REVERSED

12 Tam very worried

21 feel anxious

27 1 find it difficult to understand that this has happened to me
7 This is a devastating feeling |

26 T'm a moss

29 1 am fearful

61 feel that life is hopeless

11 feel like giving up
0% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%

Definately not Rathernot ~ mRather yes M Definately yes

Figure 1. Mini-Mental Adjustment to Cancer (Mini-MAC) scale.

In terms of basic activities of daily living, as assessed based on the (ADL)-KATZ scale, the aver-
age score was 20 points while a minimum score was 11 points and a maximum score — 29 points. The
percentage results are shown in Figure 2.

Performance of ADLs

Preparing meals

Doing household chores

Doing laundry

Leaving the house to go grocery shopping
Getting to places out of walking distance
Managing money

DIY, small repairs

Using the phone

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Without help With a little help H Not at all

Figure 2. Katz Scale.

Individuals who reported being sexually active were additionally asked about the occurrence of
sexual dysfunctions after brachytherapy. The type and intensity of these dysfunctions were deter-
mined. The percentage results are shown in Figure 3. Those dysfunctions were not present before the
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use of brachytherapy. The study revealed that brachytherapy has an impact on the degree of sexual
dysfunctions among sexually active patients.

Sexual dysfunctions (n=32)

Have you felt uncomfortable about sexual intimacy?

Have you had problems with ejaculation (e.g. dry
orgasm)?

Have you had difficulty getting or maintaining an
erection?

rHI'

To what extent was sex enjoyable for you?

0% 20% 40% 60%

B Very much so ® Considerably ' Somewhat Not at all

Figure 3. Occurrence and types of sexual dysfunctions in patients.

Patients’ quality of life (QoL) in the past week was assessed based on question 29 of the QLQ30
scale using a 7-point scale, where 1 indicates very poor QoL and 7 indicates excellent QoL. The results
show that 12 patients rated their QoL as excellent, 18 as very good, 30 as good, 24 as moderate, and
16 as poor.The relationship between the stage of the disease and the level of QoL was examined by
using the Spearman correlation coefficient. The disease stage was assessed based on the QLQ25 scale,
while the QoL was measured using the QLQ30 scale. The coefficient was found to be r=-0.52, p<0.01.
It was concluded that there is a statistically significant correlation between those two variables with
strong relationship between them (according to Guilford’s classification).

Based on the responses to the QLQ30 scale questions, patients were assigned to two groups: low
QoL and high QoL. It was found that belonging to those groups does not have a statistically signifi-
cant impact on the performance of basic ADLs according to the KATZ scale. However, the group of
patients with low QoL had more difficulty performing instrumental ADLs (IADLs) compared to the
group with high QoL (p<0.05). The results are shown in Table 2.

Table 2. Daily life of cancer patients in relation to the assessment of QoL (N=50).

Performance of ADLs — Katz scale (medium)

IADLs* ADLs* Quality of life
SD M SD M
1.1 26.4 0.4 2.9 High QoL (n=32)
5.2 23.2 0.8 2.7 Low QoL (n=18)
U=173 p=0.01 U =242.5 p=0.11 Differences between groups (Mann Whit-
ney U test)

M - mean; SD — standard deviation *The more points, the better the functioning (greater degree of independence).

There was a statistically significant correlation between the level of sexual activity and the risk
of depression. Sexually inactive individuals more frequently experience negative psychological
symptoms, resulting in an increased risk of depressive disorders in this patient group. Statistical sig-
nificance was only demonstrated based on the assessment using the Mini-MAC scale (p<0.01), while
no statistical significance was found based on the assessment using the PSS10 scale (p=0.19). The
analysis revealed a moderate correlation according to Guilford’s classification, in which an increase
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in negative psychological symptoms is accompanied by a decrease in interest in sex. The analysis also
concluded that the intensity of sexual dysfunctions and the level of stress in patients diagnosed with
prostate cancer mutually influence each other. The results are shown in Table 3.

Table 3. Risk of depression in relation to sexual activity (N=50).

Risk of depression in patients (mean)

Mini-MAC* PSS10* Sexual activity
SD M SD M
10.2 51.6 5.7 14.9 Sexually active (n=32)
13.1 61.7 6.5 18.1 Sexually inactive (n=18)
U=151.5 p<0.01 U=243.5 p=0.19 Differences between groups (Mann Whitney U test)

M - mean; SD - standard deviation *PSS10 — the higher the score, the worse the coping with psychological effects
of the disease — total score ranging from 0 to 40 points; Mini-MAC - total score ranging from 29 to 116 points; U —

value of the Mann-Whitney U test.

The analysis revealed significant correlations (at p<0.01) between disease symptoms and depres-
sion. There was an extremely high positive correlation (according to Guilford’s classification) be-
tween QoL measured by the QLQ-C30 scale and depression — the more disease symptoms, the greater
the risk of depression.

There was a relationship between the influence of independence level, choice of coping strate-
gies, economic status, physical activity, and the level of quality of life (p<0.01). Low level of inde-
pendence, lack of coping with stress, and low economic status negatively affect the quality of life.
Higher frequency of physical activity positively influences the quality of life and is a positive predic-
tor of its improvement.

4. Discussion.

The assessment of patients” quality of life is an extremely important issue in medicine, and its
value has been increasing in recent years. Special attention is given to oncology patients. Quality of
life is assessed in a multidimensional way, considering emotional, psychological, social, physical, and
spiritual aspects.

As patients develop cancer, there is severe stress associated with the burden of symptoms, fear
of the disease, fear of poor prognosis, and usually the prospect of long-term treatment, which signif-
icantly impacts the quality of life [21]. Due to the diagnosis of prostate cancer, there is a context of the
impact of the disease on interest in sex and sexual activity. The type of treatment used can also influ-
ence the occurrence of sexual dysfunctions. In the presented study, it was found that brachytherapy
significantly contributed to the occurrence of sexual dysfunctions. The chosen treatment method im-
paired achieving or maintaining an erection, made ejaculation difficult, and had a negative impact
on the emotional approach to the topic of sex — patients felt uncomfortable, lost interest in sexual
activities, and found sexual activity less enjoyable than before.

In their study, Roeloffzen et al. revealed that patients treated with brachytherapy for prostate
cancer developed urinary, and gastrointestinal complaints. The treatment also increased pain and
impaired physical performance and sexual activity [22]. Similarly, a study by Brandeis et al. found
that patients after brachytherapy were more likely to experience symptoms related to urinary tract
irritation, and it also negatively affected the sexual function of those patients. Although the overall
quality of life did not worsen in that group of men, the level of health-related quality of life was
reduced by the occurrence of bothersome symptoms related to the genitourinary and gastrointestinal
systems [23]. Sexual dysfunctions affect a very intimate sphere of patients, making it emotionally
challenging for them and affecting their mental state. This can make it difficult for these patients to
openly discuss such radiation therapy-related side effects with their doctors. According to the study
by Merrick et al., erectile dysfunction occurs in up to 50% of patients undergoing brachytherapy for
prostate cancer. These disorders are most commonly reported within the first 5 years following treat-
ment. However, Merrick et al. note that despite the occurrence of erectile dysfunction in this group
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of men, they respond well to the use of sildenafil, which improves their sexual life [24,25]. Many other
studies published in the available literature have also observed increased urinary urgency, urinary
incontinence, frequent urination, and sexual dysfunctions in men during or immediately after
brachytherapy [26-28]. Factors such as the patient’s age and his baseline sexual quality and activity
also influence the quality of his sexual life [29]. Despite the worsening of sexual function and urinary
incontinence issues, the overall quality of life of these patients is satisfactory [30].

The choice of coping strategies for cancer and stress have a greater impact on quality of life [31].
Patients experience high levels of stress and uncertainty about the future from the moment of diag-
nosis. According to an article published by Groarke et al., stress was found to be the greatest predictor
of deterioration in quality of life and severity of mental disorders in patients [32]. The sense of uncer-
tainty and anxiety promotes destructive coping methods, which in turn negatively affect quality of
life [33]. The presence of sexual dysfunctions also affects the mental state and may contribute to an
increased risk of depression. Hartmann’s publication encourages routine screening to assess the risk
of depression in every patient with sexual dysfunctions and emphasises that improvement in sexual
function is an extremely important predictor of depression remission [34]. It is also worth noting that
there is a strong bidirectional influence between sexual dysfunctions and depression. The occurrence
of sexual dysfunctions increases the risk of depression, and vice versa [35]. Poor coping with cancer
also exacerbates the intensity and frequency of symptoms. This can lead to an impairment of patients’
independence and a worsening ability to perform IADLs. Among factors unrelated to the disease,
older age, low education level, and low financial status are negative predictors of quality of life [36].
All of these factors worsen quality of life. However, there are studies suggesting the significant im-
portance of physical activity, which can contribute to reducing the side effects of treatment and im-
proving quality of life [37,38]. This is a hypothesis supported by the results of our study. Physical
activity following local radiotherapy for prostate cancer reduces fatigue, improves cardiac fitness,
and physical and social well-being, thereby positively impacting overall quality of life [39].

Despite the negative impact of brachytherapy on the genitourinary system, which can poten-
tially lower the quality of life for patients, it is not the sole determinant of quality of life. Overall
quality of life is influenced to a greater extent by factors such as disease stage, mental state, physical
activity, and financial situation.

This study aims to draw attention to the significance of the impact of prostate brachytherapy on
patients’ lives. Awareness of the effects of this treatment method on sexual function and quality of
life should be highly important for clinicians. It is suggested that oncologists engage in conversations
with patients about these matters and build trust in the doctor-patient relationship. It is important
that when sexual dysfunctions occur, the patient has the courage to share the problem, and the clini-
cian knows how to help and treat the patient. It is crucial to consider the intimate nature of these
dysfunctions and their impact on patients” mental health. Therefore, we encourage clinicians with
prostate cancer patients under their care not to hesitate to seek help from psychologists or psychia-
trists when treatment has a negative impact on mental status. A holistic approach to patients and the
assessment of quality of life should be a standard in medical care.

4.1. Limitations

A potential limitation of this study is the small number of patients, therefore the results of this
study should be treated with caution. We encourage future researchers to raise up a subject in long-
term research on a larger group of patients.

5. Conclusions

Prostate brachytherapy exacerbates the occurrence of sexual dysfunctions, which contributes to
a reduction in quality of life.

Individuals who are sexually active exhibit fewer negative psychological symptoms compared
to those who are sexually inactive.
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There is a correlation between quality of life and disease stage, coping strategies for stress, level
of independence in performing activities of daily living, economic status, and level of physical activ-

ity.
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