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Abstract
Prostate cancer is one of the most common cancers in men. The incidence of prostate cancer increases 

systematically. The correlation between waiting time for oncological treatment and survival prognosis 

in prostate cancer is not clearly determined. 

The aim of the study was to estimate the waiting time from suspicion until prostate cancer diagnosis 

and treatment in Warmia and Mazury Voivodeship.

Ninety-six consecutive prostate cancer patients treated with radical radiotherapy between Novem-

ber 2016 and June 2017 in the Department of Radiation Oncology of the Hospital of the Ministry of 

Internal Affairs with Warmia and Mazury Oncology Center in Olsztyn were included in the analysis. 

A questionnaire prepared especially for this study, and individual interviews with patients were used 

in the study. The obtained data was supplemented with medical records and hospital databases. In 

the case of twenty-nine men, the PSA concentration was measured due to urinary disorders, and the 

median time from symptoms until the first PSA test in that group was 168 days. The median time from 

PSA concentration > 4 ng/ml to biopsy of prostate cancer and start of treatment for all patients was 

62 and 156 days, respectively. Hormone therapy was administered the quickest. A positive correlation 

was observed between the waiting time from histopathological confirmation of prostate cancer until 

treatment, and the distance from one’s place of residence to the oncological center (p < 0.05). 
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Introduction
Prostate cancer is one of the most common neoplastic diseas-

es. It ranks second across the world in terms of incidence, and it 

ranks fifth in terms of cancer deaths in men [1]. The situation is 

similar in Poland, with prostate cancer being second only to lung 

cancer, when it comes to incidence in male patients, constituting 

17% of new malignant cases in men. Over 12 thousand men are 

diagnosed with prostate cancer in Poland each year [2].

Prostate cancer incidence increases systematically. In part, it 

is likely linked to an ever greater availability and popularity of 

prostate-specific antigen (PSA) testing [3]. It makes it possible to 

detect asymptomatic cases of prostate cancer, often at an ear-

ly stage of development. Presently, we might even refer to the 

phenomenon of over-diagnosis and over-treatment, as the ma-

lignancy is frequently diagnosed and treated in men, in whom 

it might never progress to a health- or life-threatening stage [4]. 

On the other hand, it is important to be able to diagnose high- 

-grade prostate cancer early enough, especially in younger men, 

without delaying treatment. Advanced prostate cancer becomes 

an incurable disease, and it may constitute the patient’s cause of 

death. Around 4800 men die of that cause in Poland each year, 

with the 5-year survival rate amounting to 76.4% [2].

Measuring PSA levels, especially in the high-risk group of pa-

tients (males over the age of 60 with a positive family history of 

prostate cancer) may contribute to detecting the disease at a suf-

ficiently early stage, thus enabling radical treatment. However, 

there is no evidence that the PSA test may be used as a screening 

test in prostate cancer, as the impact of PSA testing on reduced 

prostate cancer mortality rates has not been proven so far [5]. 

The correlation between time to oncological treatment and prog-

nosis has not been clearly defined for prostate cancer patients 

[6]. At an early stage of the disease, watchful waiting is a possible 

course of management, without initiating anti-cancer treatment, 

and offering it only in the case of disease progression [7]. Accord-

ing to several analyses, delaying a  radical surgery, even up to 

a year from diagnosis, does not have a negative impact on prog-

nosis [7–9]. One of the studies even went as far as to indicate that 

patients who had undergone prostatectomy within the shortest 

possible time from diagnosis lived shorter than those whose sur-

gery was delayed [10]. The apparent delay of radical radiation 

treatment often involves the administration of a 6-month-long 

neo-adjuvant hormone therapy. On the other hand, if hormone 

therapy is not applied, and time to radiation is delayed by more 

than 6 months, biochemical progression is more frequent [11]. 

Nguyen et al. indicated that the 5-year survival without PSA pro-

gression depends on the delayed time to radiotherapy only in 

the high-risk group of patients [12]. On the other hand, Andrews 

et al. observed no impact of delaying radiotherapy, even by  

9 months, on biochemical progression or overall survival, which 

also applied to the high-risk patients [13].

What remains of significance is also the stress and anxiety expe-

rienced by patients awaiting treatment [14]. Studies indicate that 

for many patients the most difficult time is that of waiting for the 

initiation of therapy [15], with prolonged waiting times poten-

tially lowering the patients’ quality of life [16]. A  retrospective 

assessment of anxiety levels among male patients, depending 

on the treatment selected, indicated that it was the highest in 

patients qualified for watchful waiting [15, 17].

Aims of the Study
The present study was aimed at determining the time that pa-

tients with a suspicion of prostate cancer had to wait for diag-

nosis and initiation of treatment in the Warmia and Mazury 

province, and at estimating the impact of different factors on the 

waiting time involved.

Material and methods
The study involved a number of consecutive patients who pre-

sented with a histopathological confirmation of prostate cancer 

at the Radiotherapy Clinic within the Independent Public Health 

Care Facility of the Ministry of Internal Affairs and Administration 

with Warmia and Mazury Oncology Center in Olsztyn in the per- 

iod from November 2016 through June 2017, and were qualified 

for radical radiotherapy treatment. 

The study made use of a questionnaire, prepared especially for 

the purpose of this analysis, and a detailed patient interview. The 

data was additionally supplemented with information derived 

from the patients’ medical records. The questionnaire had previ-

ously been validated in a group of 50 subjects. Inter-rater agree-

ment was measured with Cohen’s kappa coefficient.  

The study was approved by the Bioethics Committee affiliated 

with the University of Warmia and Mazury in Olsztyn. Participa-

tion in the study was voluntary. All respondents expressed their 

written consent to participate in the study, also consenting to 

their medical records being analyzed. 

Median waiting times, from prostate cancer suspicion to diagno-

sis, and from diagnosis to treatment, were estimated. The time of 
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prostate cancer suspicion was considered as the date on which 

the first clinical symptoms suggestive of prostate cancer were 

reported or the date of PSA serum levels exceeding 4 ng/ml. The 

date of diagnosis was assumed to be the date of histological con-

firmation of the disease (date of completed examination or date 

of result printout). The duration of histopathology examination 

was measured from the date of material collection to the date 

of examination completion and/or result printout. The following 

times were measured: from the onset date of the first symptoms 

to the date of the first PSA test, from the onset date of the first 

symptoms to the date of PSA > 4 ng/ml, from the date of the first 

PSA test result > 4 ng/ml to the date of prostate biopsy, from the 

date of the prostate biopsy procedure to the date of the biop-

sy result, from the onset date of the first symptoms to the date 

of treatment initiation, from the date of the first PSA test result  

> 4 ng/ml to the start of anti-cancer therapy, and from the date 

of histological confirmation to the start of anti-cancer therapy. 

Median waiting times were estimated with respect to the exe-

cution of the above mentioned stages of the diagnostic process. 

Due to the non-normal distribution of the waiting time variables 

(p < 0.05), as analyzed with the Shapiro-Wilk test, non-paramet-

ric tests were used for data analysis. The Mann-Whitney and 

Kruskal-Wallis tests were applied to explore the differences in 

waiting times between the different study groups. Spearman’s 

rank correlation coefficient was used to examine the correlation 

between the distance to the oncology center in Olsztyn and 

the consecutive stages of the diagnostic process (r – correlation 

coefficient). The level of statistical significance was defined as  

p < 0.05. Statistical analyses were performed with the use of the 

STATISTICA software (version 13; StatSoft, Poland) and SPSS 23.0.

Results
The study included 96 consecutive patients who presented with 

prostate cancer diagnosis at the Radiotherapy Clinic within the 

Independent Public Health Care Facility of the Ministry of Inter-

nal Affairs and Administration with Warmia and Mazury Oncolo-

gy Center in Olsztyn in the period from November 2016 through 

June 2017, and were qualified for radical radiotherapy. The stud-

ied male subjects were aged 46–92 (median age: 71). 21 patients 

(21.9%) lived in Olsztyn, 55 (57.3%) were residents of smaller 

towns, and 20 (20.8%) lived in the countryside. 

All patients had received a histopathological diagnosis of prostate 

cancer (adenocarcinoma prostate). Their Gleason score ranged 

from 5 to 10 (median of 7). Baseline serum PSA levels (considered 

elevated) were 4.00–93.76 ng/ml (median: 9.89 ng/ml). In half of 

the patients (50%), the PSA concentration that triggered further 

diagnostics was lower than 10 ng/ml, and in nearly one fifth of 

the patients (18.7%), the baseline PSA level was above 20 ng/ml. 

In all study subjects, adequate clinical and imaging diagnostics 

was carried out, based on which disease clinical advancement 

was determined as T1–T4N0M0. Most of the patients, i.e. 71 of 

them (74%), were diagnosed with T2N0M0 prostate cancer. There 

were 15 patients (15.6% of the studied population) whose risk of 

progression was low, 35 men (36.5%) had an intermediate risk of 

progression, 34 (35.4%) of them were included in the high-risk 

group, and 8 (8.3%) patients were considered to have a very high 

risk of progression according to NCCN 2017 guidelines (tab. 1.).

Table 1. 
Study group characteristics.

N %

96 100

Age (years): 46–92; median: 71 

Aggressiveness of prostate cancer based on Gleason score: 5–10; 
median: 7

< 6  2  2.1

6–7 67 69.8

> 7 26 27.1

No data  1  1.0

Baseline serum PSA levels (ng/ml): 4–93.96; median: 9.89

< 10 48 50.0

10–20 28 29.2

> 20 18 18.7

No data  2  2.1

Stage of clinical advancement according to the TNM staging system: 
T1–T4 N0M0 

T1  6  6.2

T2 71 74.0

 
T3 14 14.6

 T4  1  1.0

No data  4  4.2

Risk of progression according to the NCCN(2017) guidelines

Low 15 15.6

Intermediate 35 36.5

High 34 35.4

Very high  8  8.3

No data 4 4.2

First treatment method 

 Surgery  7  7.3

Radiotherapy  9  9.4

Hormone therapy 80 83.3

Place of residence

Olsztyn 21 21.9

Town < 100 thousand residents 55 57.3

Countryside 20 20.8
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Half of the patients (51%) had had a PSA test done for no specific 

reason, upon their own initiative or having received a referral from 

their family physician, without any coexisting symptoms indicative 

of prostate cancer. In five patients (5.2%), PSA levels were tested 

during their hospital stay for a different reason. 29 study subjects 

(30.2%) underwent PSA testing due to urinary problems, with 

pollakiuria being the most common one reported. In the case of 

13 patients (13.6%), the reason behind the PSA test was difficult 

to establish. PSA test referrals were issued to patients by urology 

specialists (40 respondents, 41.7%), family physicians (38 respond-

ents, 39.6%) or other specialists (6 patients, 6.2%). 12 respondents 

(12.5%) underwent a privately funded PSA test, without referral.

All study subjects were qualified for radical radiotherapy. Most of 

them (80 respondents, 83.3%) started treatment from 6 months 

of hormone therapy, followed by radical radiotherapy. Nine pa-

tients (9.4%) received radiotherapy without prior neoadjuvant 

hormone therapy. Seven men (7.3%) underwent prostatectomy 

first, but required post-operative radiotherapy.

In 29 patients, PSA levels were tested due to urinary problems. 

In that group, median time from the onset of symptoms to the 

first PSA test was 168 days, and it was 216 days from the onset of 

symptoms to a PSA level exceeding 4 ng/ml. Median time from 

the finding of an elevated PSA concentration (> 4 ng/ml) to pros-

tate gland biopsy was 71 days for patients with urinary symp-

toms. On the other hand, for patients without urinary symptoms, 

median time from a PSA test result > 4 ng/ml to prostate gland 

biopsy was 56 days. For the entire studied population, median 

time from the finding of PSA > 4 ng/ml to prostate gland biopsy 

was 62 days (tab. 2).

Median waiting time from biopsy to histopathological diagnosis 

was 8 days (taking into account the date of signature or printout 

of the histological results, and not the date of collecting the re-

sults by the attending physician, or handing the results over to 

the patient). 

Median time from receiving the histological results to the in-

itiation of oncological treatment was 65 days for all patients  

(71 for symptomatic patients, and 59 for those without urinary 

symptoms). Median time from the finding of elevated PSA  

(> 4 ng/ml) to the initiation of treatment was 156 days for all study 

subjects. Patients with urinary symptoms received anti-cancer 

treatment as late as 490 days (median time) after the onset of 

symptoms. Hormone therapy was initiated the fastest, with the 

Table 2. 
Median waiting time for prostate gland biopsy and treatment in patients with or without urinary symptoms.

  Waiting time N Median (days) (lower-upper quartile) 

Patients with urinary 
symptoms

from the onset of symptoms to the first PSA test 26 168 (40–382)

from the onset of symptoms to PSA > 4 ng/ml 26 216 (77–505)

from PSA > 4 ng/ml to prostate gland biopsy 28  71 (20–219)

from histopathological diagnosis to the start of treatment 26  71 (39–108)

from the onset of symptoms to the start of treatment 26 490 (226–1182)

Patients without 
urinary symptoms

from PSA > 4 ng/ml to prostate gland biopsy 66  56 (33–189)

from histopathological diagnosis to the start of treatment 67  59 (35–98)

All patients

from PSA > 4 ng/ml to prostate gland biopsy 94  62 (30–217)

from biopsy to histopathological diagnosis 92  8 (7–11)

from histopathological diagnosis to the start of treatment 93  65 (38–101)

from histopathological diagnosis to the start of hormone 
therapy 77  53 (35–79)

from histopathological diagnosis to surgery  7  91 (48–168)

from histopathological diagnosis to the start of 
radiotherapy alone  9 169 (98–243)

from PSA > 4 ng/ml to the start of treatment for all patients 95 156 (78–348)
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Table 3.

Impact of different factors on an earlier start of the diagnostic and therapeutic process.
    Waiting time (median, days)

Prognostic factors
from PSA  
> 4 ng/ml
to biopsy

p
from histopathological 
diagnosis to the start of 

treatment
p from the onset of symptoms 

to the start of treatment p

Baseline PSA level (ng/ml)  

0.39

 

0.36

 

0.003
  < 10  65  72 2267

  10–20  70  52  457

  > 20  41  69  226

TNM stage  

0.30

 

0.22

 

0.39  T1–2  53  63  644

  T3–4  74  72  387

Risk of progression  

0.60

 

0.17

 

0.60

  low  92  79 2913

  intermediate  59  53  592

  high  50  68  398

  very high 112  80  512

Age (years) 

0.10

 

0.06

 

0.89  ≤ 60  26 101  523

  > 60  67  61  490

  ≤ 70  51
0.42

 64
0.61

 441
0.47

  > 70  69  69  594

Place of residence  

0.63

 

0.06

 

0.08  Olsztyn  90  47  761

  outside of 
Olsztyn  58  70  375

FIGURE 1. 
The waiting time for diagnosis and treatment.

ALL PATIENTS

Symptoms First PSA test Treatment

PSA PSA > 4 ng/ml

Biopsy
168 days

216 days 71 days
8

days 71 days

490 days

156 days

Histopathological  
diagnosis

PATIENTS WITH URINARY  
SYMPTOMS

median time of 53 days from receiving the histological results to 

the start of ADT therapy. Surgery was performed 91 days from 

the histological diagnosis (applicable to 7 patients, who later 

underwent post-operative radiotherapy) (fig. 1). Median time 

to radiotherapy alone was the longest, amounting to 169 days 

(within that period patients underwent a number of procedures 

in preparation for radiotherapy, e.g. all patients had MRI scans 

performed, they had intraprostatic markers implanted before radi-

ation therapy, and had their treatment plan devised). A statistical-

ly significant difference was observed between the waiting time 

from diagnosis to the initiation of hormone therapy, and the time 

from diagnosis to radiotherapy alone (p < 0.001) (tab. 3).
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An analysis was conducted in order to determine which clinical 

factors might have an impact on an earlier initiation of diagnos-

tics and treatment. PSA concentration levels (< 10 vs. 10–20 vs. 

> 20 ng/ml) were not found to be of significance with respect 

to the speed of scheduling prostate gland biopsy, even in those 

patients who complained about urinary problems. Additional-

ly, PSA levels had no impact on the waiting time from receiving 

biopsy results to the initiation of anti-cancer treatment. A  sig-

nificant difference in time was demonstrated for the time from 

the onset of symptoms to the start of treatment between the 

group of patients whose baseline PSA level was lower than 10 

ng/ml, and those subjects whose baseline PSA concentration 

was higher than 20 ng/ml (p < 0.05). No significant differences 

were found between the median times analyzed with respect 

to the TNM stage (T1–2 vs. T3–4) or with respect to the risk of 

progression (low vs. intermediate vs. high vs. very high). Taking 

into consideration the patients’ age, no statistically significant 

differences were demonstrated for the median times under 

analysis between the different age brackets (≤ 60 vs. > 60 and ≤ 

70 vs. > 70). However, a positive correlation was demonstrated 

between the time from diagnosis to the initiation of treatment, 

and the distance from the patient’s place of residence and the 

oncology center in Olsztyn (r = 0.24, p < 0.05). Patients from 

outside of Olsztyn had to wait longer for treatment after receiv-

ing the diagnosis (70 vs. 47 days; a statistically non-significant 

difference, p = 0.06) (tab. 3).

Discussion
Prostate cancer ranks second in Poland (as of 2015) in terms of 

all cancer deaths in male patients (accounting for 8.8% of deaths 

due to malignancies in male patients) [2]. Despite the fact that 

the mortality rate in Poland is comparable to that in other Euro-

pean countries (standardized mortality ratio is ca. 23/100 thou-

sand inhabitants), the relative 5-year survival with the diagnosis 

of prostate cancer is lower than the European average [1, 2]. Wait-

ing times for diagnosis and anti-cancer therapy might have an 

impact on the poorer treatment outcomes in Poland. The course 

of prostate cancer development is rarely aggressive, and it is not 

always accompanied by the characteristic urinary symptoms. 

Early diagnosis and initiation of treatment at a  low clinical ad-

vancement stage may improve survival rates. Different authors 

demonstrated a  link between prolonged waiting time for diag-

nosis and treatment, and poorer treatment outcomes in cancer 

patients. However, those studies involved tumors with different 

locations than prostate cancer, including head and neck tumors, 

breast cancer, lung cancer, cervical cancer or brain tumors. Chen 

et al. [18] indicated that in the case of head and neck tumors, 

delaying the time to radiotherapy by one month increases the 

risk of local recurrence by 19%, and reduces the patients’ overall 

survival, while in the case of breast cancer, it increases the risk of 

recurrence by 11%. Similarly, van Harten et al. [19] pointed out 

that a prolonged waiting time for treatment, measured from the 

moment of receiving the histological diagnosis of a  head and 

neck tumor, constitutes a significant negative prognostic factor, 

with a 3-month-long waiting period reducing the 5-year surviv-

al rate by 18% as compared to those patients whose therapy 

started immediately after the histological diagnosis. A clear link 

was also demonstrated between an extended waiting time for 

treatment, measured from the onset of symptoms, and poorer 

survival rates in breast cancer patients [20–22]. A longer wait for 

radiotherapy reduces local control in breast cancer, and shortens 

disease-free survival as well as overall survival [22], even though 

other others failed to confirm those findings [23, 24]. A  me-

ta-analysis [21] involving over 100 thousand patients demon-

strated a link between a longer waiting time for treatment after 

the onset of symptoms, and reduced survival rates in breast can-

cer patients, while a longer duration of symptoms was correlated 

with diagnosing the disease at a more advanced stage. Results of 

a multi-factorial analysis indicated a negative impact of delayed 

radical radiotherapy on the survival of cervical cancer patients 

[25]. It appears that tumors with a  fast growth dynamics and 

high metastatic potential should be diagnosed and treated as 

early as possible, even within several days from the onset of the 

first symptoms (e.g. small cell lung cancer). On the other hand, 

tumors whose growth dynamics is smaller and whose metastat-

ic potential is low may be diagnosed at a slower pace, and their 

treatment may be delayed by several weeks or months. The latter 

group most probably includes prostate cancer in older men. 

The present analysis demonstrated that the waiting time from 

prostate cancer suspicion to treatment is quite long. For patients 

with urinary problems, it took 24 weeks. Before the first PSA test 

was performed, 10 weeks would pass by from the finding of PSA 

> 4 ng/ml to prostate gland biopsy, and they had to wait for as 

long as 16 months for the initiation of anti-cancer therapy. Taking 

into consideration of all the study subjects, the median time from 

the finding of PSA > 4 ng/ml to prostate gland biopsy was near-

ly 9 weeks, which may not be a particularly long period of time, 

but the time from the histological diagnosis of prostate cancer to 

the start of treatment, which amounted to an additional 9 weeks, 

does seem relatively long. In a study conducted by Stevens et al., 

the median waiting time from prostate cancer suspicion to histo-

pathological diagnosis was shorter than in our study (7.6 weeks) 

[26]. Generally speaking, the waiting time from the diagnosis of 

prostate cancer to radical radiotherapy is long and amounts to 
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18 weeks [26, 27], while in the present analysis it was estimated 

as 24.1 weeks. The waiting time for hormone therapy was signif-

icantly shorter (7.6 weeks). Analyses indicate considerable differ-

ences in the waiting times for anti-cancer treatment depending 

on the tumor location, with the longest median waiting time 

applying to prostate cancer patients, and the shortest to those 

suffering from colorectal, lung and brain tumors [28, 29, own re-

search, not published].

In a  number of countries (e.g. England, Norway, Denmark, and 

the Czech Republic), there are guidelines and regulations deter-

mining the patients’ waiting times for treatment. In England, the 

maximum statutory waiting time from the diagnosis of cancer to 

the start of treatment may not exceed 31 days. Similarly, in Den-

mark, the first oncological consultation must be carried out within 

2 weeks from referral (referrals for specialist consultations are de-

livered via e-mail, and patients are invited to an appointment), and 

anti-cancer treatment must be initiated not later than within the 

following 2 weeks. In Poland, the fast-track oncological diagnostics 

and treatment reform, introduced on 1 January 2015, provided for 

specific time frames, within which the individual diagnostic steps 

were to be taken, followed by anti-cancer treatment (a maximum 

of 2 weeks from the completion of in-depth diagnostics and a tu-

mor board meeting). In reality, however, the waiting times are 

much longer, with the median time from suspicion to treatment 

(of a tumor with a different location than prostate cancer) amount-

ing to 11 weeks [own research, not published]. The present anal-

ysis demonstrated that with respect to prostate cancer, 70 weeks 

pass by from the onset of symptoms to the initiation of treatment, 

over 22 weeks pass by from the finding of elevated PSA levels to 

the start of treatment, and it takes 9 weeks to start treatment from 

the histological confirmation of the disease. A similar study carried 

out in Canada indicated that prostate cancer patients, as com-

pared with patients suffering from other malignancies, wait longer 

for treatment, and for radiotherapy in particular [30]. 

The present analysis demonstrated that the presence of symp-

toms suggestive of prostate cancer did not speed up diag-

nostics or treatment. PSA levels had no impact on how fast 

prostate gland biopsy was scheduled either, or on how fast 

therapy was initiated, with the exception of the group of males 

with urinary problems and PSA > 20 ng/ml. TNM staging also 

appeared not to have any significant influence on the waiting 

times. On the other hand, the study indicated that patients 

who lived closer to the oncology center in question received 

treatment faster than those who came from outside of Olsz-

tyn. The patients’ age had no impact on the waiting time for 

diagnosis and treatment. Similarly, in the above mentioned 

study carried out by Stevens et al. [26], PSA levels, patient 

age, and TNM stages were not correlated with the duration of 

time from suspicion to diagnosis of prostate cancer, while the 

time from suspicion of prostate cancer to radiotherapy was 

significantly correlated with the patients’ age and with the  

T category. A  study conducted in the UK demonstrated that 

from amongst a  number of factors, it was only the patients’ 

social status that had a significant impact on the overall wait-

ing time for therapy [31]. The present study, on the other hand, 

points to the place of residence as the only significant variable. 

Conclusions
Treatment outcomes in prostate cancer may be affected by the 

waiting time for diagnosis and initiation of treatment. In Poland, 

the time that passes by from prostate cancer suspicion until 

treatment is quite long, and the presence of symptoms indicative 

of prostate cancer does not accelerate the diagnostic and ther-

apeutic process. A  positive correlation has been demonstrated 

between the time from diagnosis to treatment, and the distance 

from the patient’s place of residence to the oncology center in-

volved in the study.
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