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Introduction: Patients with localized
prostate cancer (PCa) are active partici-

pants in the choice of treatment.
Objectives: To access the effects of social and demographic fac-
tors in the choice of treatment in cases of localized PCa, in a
Portuguese population.
Methods: Identification of all patients with the diagnosis of
localized PCa in the last four years in an oncological centre.
Evaluation of the effects of sociodemographic factors (age, pro-
fession, literacy, marital status, district and number of inhabi-
tants of the place of residence) in the choice of treatment.
Results: 300 patients with localized PCa were evaluated:
17.3% (n = 52) opted for radical prostatectomy (RP); 39,3%
had (n = 118) external radiotherapy; brachytherapy in 29.3%
(n = 88) and other options (active surveillance, cryotherapy
and hormonal therapy) in 14.1% (n = 42). In relation to surgi-
cal treatment (RP) the following results were obtained: a) > 70
years: 3.9% (n = 5); ≤ 70 years: 27.5% (n = 47), p < 0.001;
b) primary sector: 10.3% (n = 3); secondary sector: 16.2%
(n = 27); tertiary sector: 24.1% (n = 21); quaternary sector:
8.3% (n = 1), p = 0.296; c) marital status married: 17.9%
(n = 47); single: 0% (n = 0); divorced: 25.0% (n = 5); widow:
0% (n = 0), p = 0.734; d) residency in a city: 14.1% (n = 13);
city > 4000 habitants: 22.7% (n = 15); city ≤ 4000 habitants:
16.9% (n = 24), p = 0.701. Using multinomial regression with
age (p = 0.001), district (p = 0.035), marital status (p = 0.027)
and profession (0.179), this model explained 17.2%-28.4% of
therapeutic choices (p < 0.001).
Conclusions: The main socioeconomical factor that influence
treatment choice was age. Unmarried patients over 70 years
choose less radical prostatectomy. Other sociodemographic
factors have minor influence in the choice of the treatment. 
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INTRODUCTION
Prostate cancer (PCa) is the second most common male
cancer, accounting for 13.5% of all cancers diagnosed in
the male population. The incidence is greater in devel-
oped countries, mostly due to the generalized use of
Prostate Specific Antigen (PSA) (1). The use of PSA
allowed for an increased number of diagnosed PCa,
mostly increasing diagnosis of early stage PCa (localized
disease), although the benefit on mortality is small and
not altering the global mortality (2). 
Patients with PCa, for prognostic and therapeutic effects
are classified in low-risk, intermediate-risk and high-risk.

This classification utilizes PSA value, stage and histologi-
cal grade by the Gleason Score or by the International
Society of Urological Pathology (ISUP) classification (3).
In low-risk patients, knowing that PCa behaves many
times as an indolent cancer, therapeutic options are active
surveillance (AS), radical prostatectomy (RP) or radiothera-
py (RT), with focus on brachytherapy (BT) and external
beam radiotherapy (EBRT) (3). 
There are no differences in oncological results between
the different options (4). However, high risk patients
present with a significant risk of disease progression and
death by PCa, as such current guidelines recommend
active treatment with RP with bilateral lymphadenecto-
my, EBRT plus 2 or 3 years of androgen deprivation ther-
apy (ADT) or BT plus EBRT with or without ADT (3).
Again, oncological results are similar between treatment
options (4).
Treatment of localized PCa is paradigm of doctor and
patient shared choice. The urologist must discuss with the
patient the advantages and disadvantages of each treat-
ment, its side effects and allow for the informed and con-
scious choice by the patient (3, 5). Notwithstanding all
this recommendations, the agreement between the physi-
cian perception and patient preference is inferior to 40%
(6). What motivates these patients with the same disease
to choose different treatments? Is the patient ready for
such a hard choice? This choice may be influenced by the
beliefs and knowledge of the own patient (7). Patients that
choose RP believe that this represents their best chance of
cure and longevity, as all tumour is removed. Patients that
opt for RT believe that it is a less invasive treatment, less
painful and with less severe side effects (8-10). Literacy in
health, defined by the ability to access, understand and
use health related information various greatly among
patients. Patients with lower levels of health literacy have
a tendency for greater stress levels during the choice of
treatment and receive different therapies (11). 
It is necessary to understand that various sociodemo-
graphic factors influence the choice of treatment for
localized PCa. 
Various demographic, economic and social factors have
been described and influencing factors such as age (7,
12-17), race (15-20), financial status (15, 16, 18, 19,
21), health financing by private insurance (7, 17, 19,
20), educational level (21), marriage status (7, 15, 17),
populational density of residence area (15, 16, 22) or
hospital where treatment is provided (12, 20). 
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In Portugal there is a lack of data for the degree of influ-
ence that sociodemographic factors have in the choice of
treatment for localized PCa. This work takes advantage
of the fact that it was conducted in an Oncological Centre
that treats patients from all the central region of Portugal,
and has as main objective to access the sociodemograph-
ic factors that influence patient preference for surgical
treatment (in detriment of other treatments) and to
understand if there is any asymmetry in the access of dif-
ferent treatments from patients residing in rural areas. 

METHODS

Study design and population
A retrospective study identified all patients that were
submitted to a first prostate biopsy in an oncology refer-
ence centre (Portuguese Institute Of Oncology of Coimbra)
between January 2014 and December 2018. Patients
with the diagnosis of localized PCa were selected. 
The choice of treatment was accessed, particularly the
option for surgical treatment. We excluded all the
patients that did not receive a treatment with curative
purpose.
Evaluated variables and data collection methodology
• Choice of treatment: RP (classic or laparoscopic), BT,

EBRT and other options (patients clinical process).
• Clinical variables: initial PSA and ISUP classification

in prostate biopsy (patients clinical process) 
• Social variables: age at diagnosis, marital status, edu-

cation and profession (patients clinical process).
Regarding profession, we classified into four cate-
gories: primary sector (extracting and collecting of
natural resources, such as farming, fishing, forestry
and mining); secondary sector (processing of raw
materials, such as manufacturing and construction
industries); tertiary sector (services, such as retail,
banking, insurance, transports, restaurants, etc.); qua-
ternary sector (knowledge applicable to some busi-
ness activity that usually involves the provision of
services, such as information gathering, distribution
and technology, research and development, vocation-
al education, business consulting and strategic finan-
cial services).

• Demographic variables: number of inhabitants of area
of residence (city, ≥ 4000 inhabitants, < 4000 inhabi-
tants, accessed by consulting the demographic data of
the census of 2011 by the National Institute of Statistic).

Statistical analysis
Univariate analysis utilizing the Mann-Whitney test.
Multivariate analysis with multinomial regression. 
The patients that choose RP were compared with
patients that opted for other therapies (evaluated togeth-
er). A value of p ≤ 0.05 was considered significative. 
The program SPSS v21 was utilized.

RESULTS
Population characteristics are summarized in Table 1. Of
the 576 biopsied patients, 300 presented with the diag-
nosis of localized PCa.

Analysing patient’s treatment choice for localized PCa,
39.3% (n = 118) opted for EBRT, 29.3% (n = 88) for BT,
17.3% for RP (n = 52) and 14.0% (n = 42) opted for
other treatments (20 patients opted for active surveil-
lance, 9 patients opted for cryosurgery and 13 patients
received hormonotherapy). Of note 9 of the RP were
laparoscopic.
The effect of the variables studied (univariate analysis) in
the choice of surgical treatment is summarized in Table 2.
In univariate analysis, only age related with the choice of
surgical treatment, as 27.5% of patients aged ≤ 7 0 years
opted for RP, in contrast with only 3.9% of patients over
70 years (p < 0.001). 
To evaluate if sociodemographic influenced the choice of
surgical treatment, an analysis was conducted utilizing
multinomial regression with all the previously described
variables, resulting the following statistical significance for
variables: age (p < 0.001), profession (p = 0.044), marital
status (p = 0.027). Another multimodal regression with
only the variables that presented statistical significance
[age (p < 0.001), marital status (p = 0.027) and profession
(0.179)], produced a model that explains 17.2% to 28.4%
of choices of surgical treatment (p < 0.001).

DISCUSSION
Treatment of localized PCa has been regarded as a model
of “treatment sensible to patient choice”, where the patients
beliefs and knowledge, together with clinical data pro-
vided by the physician lead to a shared decision about
therapeutic option, even in the absence of strong scien-
tific evidence (23). Data from the most recent study

Table 1. 
Population characteristics.

Number of biopsied patients 576
Diagnosis of PCa 60.0% (n = 347)

• Localized PCa 86.5% (n = 300)
Number of inhabitants 

•  City 31.3% (n = 181)
•  > 4000 22.1% (n = 121)
•  ≤ 4000 46.5% (n = 269

Education level 
•  Primary school 74.7% (n = 432)
•  High school 19.2% (n = 111)
•  College 5.4% (n = 31)
•  No data 0.7% (n = 4)

Marital status
•  Married 87.5% (n = 506)
•  Single 2.8% (n = 16)
•  Divorced 6.4% (n = 37)
•  Widow 2.8% (n = 16)
•  No data 0.5% (n = 3)

Profession
• Primary sector 8.1% (n = 47)
• Secondary sector 54.9% (n = 317)
• Tertiary sector 30.1% (n = 174)
• Quaternary sector 5.7% (n = 33)
• No data 1.2% (n = 7)

PSA (median) 8.3 ng/ml
•  ≤ 10 ng/ml 60.3% (n = 328)
•  > 10 ng/ml 39.7% (n = 216)
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ProtecT (Prostate Testing for Cancer and Treatment),
showed that during a median follow-up of 10 years,
patients with localized PCa treated with active surveil-
lance, RT or RP presented with similar mortality rates.
However, surgery and RT presented with a smaller inci-
dence of disease progression and metastasis (4).
Consequently, most patients are confronted with a
choice of similarly effective treatments. 
The oncological centre where this work was conducted,
not only receives patients from a vast geographic area but
offers a wide range of treatments for patients with PCa,
without logistical interference (such as different waiting
times between options), allowing for a more accurate
evaluation of sociodemographic factors. Comparing with
other studies, our series presented with a small percent-
age of patients choosing surgical treatment (17.3%), in
contrast with a larger number of patients that choose RT
techniques (68.6%) (7, 12, 15-17, 19, 21). This fact can
be due to the feeling of some patients that RT is less inva-
sive, less painful nand causing fewer side effects on the
short term particularly incontinence (8-10). Other factor
can be related to the low availability of laparoscopic sur-
gery, in theory less invasive and better accepted by the
patient. We also observed a small number of patients
choosing active surveillance (AS), which is why we decid-
ed to group these patients with those who chose

cryotherapy or hormonotherapy.
Poor acceptance of AS reflects the
low tradition of our institution in
applying AS protocols. 
Furthermore, the majority of
patients want to “get rid of” or
“cure” the cancer by undergoing
aggressive therapy, even with
awareness of the potential for sig-
nificant side effects. 
Most men seem unaware of the
uncertainty/controversies that
aggressive treatment may not cure
their cancer or improve their sur-
vival. Limited knowledge about AS
is common, and few patients think
of it as a viable option, rather,
many men perceive it as “doing
nothing” (24). We observed that
13 patients only received hor-
monotherapy, corresponding to
treatment-indicated patients who
refused invasive therapies.
Such an important choice promot-
ed doubt in most patients. 
A prospective study with psycho-
logical evaluation of patients dur-
ing choice of treatment for PCa,
determined that most men present-
ed stress related to the choice and
patients that present higher levels
of doubt felt more negative about
therapeutic choice. 
However, stress related to treat-
ment choice decreased progressive-
ly, independently of treatment cho-

sen (25). In something so subjective and dependent on
the individual perception of each patient and communi-
cation skills, it is highly likely that sociodemographic
factors could influence patient choice and their urologist.
Gordon et al. (26) showed that > 50% Afro-Americans
and 24% of white American studied, understood their
disease as “non aggressive”, even after a diagnosis of high
risk disease. 
In our work, age was the only factor that individually
influenced the choice of treatment, as patients over 70
years were virtually not subjected to RP (only 3.9%). 
The influence of age is in agreement with literature (7,
12-17), although such a small number leaves a doubt if
some patients were excluded from a valid treatment
because of their age. It must be understood that an indi-
vidual with a life expectancy superior to 10 years should
receive the same treatment as a young patient (3).
Camargo Cancela et al. showed in their work that men
over 70 years opted 5 times less for curative treatment
(PR or RT), being age the main factor in choice, even
after adjusting for other clinical and socioeconomical fac-
tors (14). In relation to RP, it is likely that older patients
do not have this option discussed as much with their
urologist, most likely due to the fear of complication,
morbidity and presence of other pathologies (27).
In a study about RT modalities, patients residing far
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Table 2. 
The effect of socioeconomical variables in choice of treatment (univariate analysis). 
*P value obtained in comparison between radical prostatectomy vs other treatments
all together.

Number of inhabitants
• City
• > 4000 
• ≤ 4000 

Education level 
• Primary school
• High school
• College 
• No data 

Marital status
• Married 
• Single
• Divorced
• Widow
• No data

Profession
• Primary sector
• Secondary sector
• Tertiary sector
• Quaternary sector
• No data

PSA 
• ≤ 10 ng/ml 
• > 10 ng/ml 
• Unknown

ISUP
• ≤ 3 
• > 3 

Age (median) 
• ≤ 70 years 
• > 70 years

RP

14.1% (n = 13)
22.7% (n = 15)
16.9% (n = 24)

17.3% (n = 41)
21.7% (n = 10)

8.3% (n = 1)
0.0% (n = 0)

17.9% (n = 47)
0.0% (n = 0)

25.0% (n = 5)
0.0% (n = 0)

10.3% (n = 3)
16.2% (n = 27)
24.1% (n = 21)

8.3% (n = 1)
0.0% (n = 0)

18.6% (n = 31)
9.6% (n = 16)
29.4% (n = 5)

17.2% (n = 45)
18.4% (n = 7)

27.5% (n = 47)
3.9% (n = 5)

RT

45.7% (n  =  42)
39.4% (n = 26)
35.2% (n = 50)

39.8% (n = 94)
41.3% (n = 19)
25.0% (n = 3)
50.0% (n = 2)

39.5% (n = 104)
0.0% (n = 0)

45.0% (n = 9)
55.6% (n = 5)

48.3% (n = 14)
41.3% (n = 69)
34.5% (n = 30)
25.0% (n = 3)
50.0% (n = 2)

32.3% (n = 54)
35.5% (n = 59)
29.4% (n = 5)

34.9% (n = 91)
68.4% (n = 26)

27.5% (n = 47)
55.0% (n = 71)

BT

25.0% (n = 23)
28.8% (n = 19)
32.4% (n = 46)

27.1% (n = 64)
32.6% (n = 15)
50.0% (n = 6)
25.0% (n = 1)

30.0% (n = 79)
50.0% (n = 4)
25.0% (n = 5)
0.0% (n = 0)

24.1% (n = 7)
26.9% (n = 45)
32.2% (n = 28)
50.0% (n = 6)
25.0% (n = 1)

39.5% (n = 66)
40.4% (n = 67)
29.4% (n = 5)

33.3% (n = 87)
2.6% (n = 1)

38.6% (n = 66)
17.1% (n = 22)

Other

15.2% (n = 14)
9.1% (n = 6)

15.5% (n = 22)

15.7% (n = 37)
4.3% (n = 2)

16.7% (n = 2)
25.0% (n = 1)

12.5% (n = 33)
50.0% (n = 4)
5.0% (n = 1)

44.4% (n = 4)

5.6% (n = 5)
15.6% (n = 26)

9.2% (n = 8)
16.7% (n = 2)
25.0% (n = 1)

9.6% (n = 16)
14.5% (n = 24)
11.8% (n = 2)

14.6% (n = 38)
10.5% (n = 4)

6.4% (n = 11)
24.0% (n = 31)

p*

0.071

0.850

0.734

0.296

0.956

0.956

< 0.001
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away from the hospital opted for faster and more defini-
tive treatments (28), although our study points in anoth-
er direction.
Another demographic factor is the assessment of the
number of inhabitants in the area of residence. In our
work we did not find a significative relation, although
Schymura et al. described that patients from more urban
areas and urban-rural opted more for RP in relation to
rural areas (15).
In our multinomial model, marital status also influenced
treatment choice as surgery was chosen in greater num-
ber by married and divorced patients. Most studies
report that married patients opt more for surgical treat-
ment (7, 15, 17, 29). The effect that the partner has in
the decision is uncertain. Some studies showed the role
of support and gathering of information by wives for
their husbands, although the final decision was left for
the husband (30-32). The effect of personal relations and
opinion of friends was studied in other works. Patients
with friends that have chosen curative and invasive treat-
ment have a easier time opting for similar options (32).
Patients from cultures with strong family ties, tend to
rely more on the option of family (33).
In our final statistical model, we also considered profes-
sion, although it did not present with relevance.
Educational level also did not influence choice of treat-
ment. Some previous studies showed that patients resid-
ing in areas with higher educational levels chose surgical
treatment with greater ease (15, 21). More information
concerning the effect of economic capacity in the choice
of treatment exists in literature (something that we can-
not directly relate from profession and education in
Portugal). Patients with greater economic capacity opt
more for surgical treatment (15, 16, 21, 34). Assessment
of these results should be careful, as access to healthcare
in the United States of America is very different from the
European and Portuguese reality. With this in mind,
patients with access to private health insurance tend to
choose more surgical treatment or more aggressive treat-
ments (7, 17, 19, 20). However, a British study also
noted that patients with higher socioeconomical level
(defined by education, profession, income) have a ten-
dency for more aggressive treatments (35). 
Although not the main focus of this work, we also eval-
uated (univariate analysis) the effect of PSA and ISUP on
treatment choice and found no relationship. In theory,
by including all risk groups for localized disease in the
analysis, we could underestimate surgical treatment, as
these patients have several less aggressive treatment
options to choose. This data indicates that the patient
may not understand the risk stratification and its influ-
ence in treatment options (36).
In our study we did not evaluate the variable urologist in
the choice of treatment. Different physicians have differ-
ent clinical opinion and also communicate differently. In
a general way, men that chose surgery tend to refer that
their urologists opinion was the most important factor in
their decision (16, 17, 37). All this process is complex
and multifactorial. Younger individuals tend to consult
various information sources and different doctors.
Patients with more aggressive disease usually tend to fol-
low in a more strict manure the clinical opinion of their

doctor (5). Another important fact, is time allowed to the
patient to get a decision. Patients with more time to
decide felt more involved in their choice, allowing them
for advice from other doctors and family and social net-
work (5). 
This work has some limitations, starting with the retro-
spective design. Some factors that can influence choice of
treatment were not studied, such as race (not very rele-
vant in the population studied) (15-20) and presence of
comorbidities (12, 15). We also decided to compare sur-
gical treatment in relation to other treatments all togeth-
er, something that can limit the effect of variables
between different types of RT or other options. We did
not exclude patients with comorbidities, which can
interfere in the surgical indication or represent a con-
traindication for surgery. Other limitation is the lack of
information about patient preference, degree of under-
standing of multiple options, time allowed for decision
and degree of satisfaction with the form. 

CONCLUSIONS
The main socioeconomical factor that influence treat-
ment choice was age. The choice for RP from patients
over 70 years is residual. A model including the variables
age, profession and marital status helped to explain in a
significant way patients’ therapeutic choice. Factors such
as education and residence in rural areas did not seem to
influence choice of treatment. 
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