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Abstract
Background There is little information available on health-related quality of life in patients with chemotherapy-naïve meta-
static castration-resistant prostate cancer. This study aimed to develop a conceptual model that describes patients’ experiences 
of living with this condition.
Methods This was a cross-sectional, non-interventional qualitative research study. Sixty-minute semi-structured interviews 
were conducted with physicians experienced in treating metastatic castration-resistant prostate cancer and with chemother-
apy-naïve patients with metastatic castration-resistant prostate cancer. Interviews were audio-recorded and transcripts were 
analysed to identify the key symptoms and impacts on quality of life. Results were used to expand a previously published 
conceptual model for non-metastatic castration-resistant prostate cancer.
Results Three physicians and 19 patients with metastatic castration-resistant prostate cancer were interviewed. Physicians 
identified several symptoms frequently mentioned by their patients: fatigue, bone pain, anxiety, stress, depression and 
interference with daily activities. The most salient symptoms emerging from the patient interviews were urinary frequency 
and urgency, fatigue, pain/stiffness and sexual dysfunction. The most salient impacts were interference with daily activities, 
frustration, anxiety and sleep problems. Compared with non-metastatic castration-resistant prostate cancer, some symptoms 
and impacts in metastatic castration-resistant prostate cancer were more common and rated as more disturbing (e.g. fatigue, 
pain, urinary frequency, interference with daily activities and frustration). New concepts that were added to the non-metastatic 
castration-resistant prostate cancer model, to more accurately reflect the experiences of patients with metastatic disease, 
were enlarged breasts, muscle loss/deconditioning, inability to focus/mental slowing, body image perception, interference 
with work and lack of ambition/motivation.
Conclusions Chemotherapy-naïve patients with metastatic castration-resistant prostate cancer experience a substantial burden 
from their condition. Furthermore, as castration-resistant prostate cancer progresses from the non-metastatic stage to the early 
metastatic (pre-chemotherapy) stage, certain symptoms become more common and disturb patients’ lives to a greater extent. 
The resulting conceptual model for metastatic castration-resistant prostate cancer highlights areas that are not adequately 
assessed with current patient-reported outcome instruments.

Key Points for Decision Makers 

By highlighting the most salient symptoms and impacts 
on quality of life, the results of this study can help guide 
the management of patients with metastatic castration-
resistant prostate cancer.

The study also highlights some of the key changes in 
symptoms and impacts that may be observed as castra-
tion-resistant prostate cancer progresses from the non-
metastatic stage to the early metastatic stage.
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1 Introduction

Prostate cancer (PC) is the second most common cancer 
among men worldwide [1, 2]. It was estimated that in 
2012, there were 1.1 million new cases of PC worldwide 
and that 300,000 men with PC died [3]. Most PC-related 
deaths occur in patients whose PC has metastasized; 
5-year mortality rates were 70% in those with metastatic 
disease compared with 0% in those with regional or local-
ised PC [4].

Castration-resistant PC (CRPC) refers to a stage of the 
disease that is no longer controlled by primary androgen-
deprivation therapy despite castration testosterone lev-
els (< 50 ng/dL) [5, 6]. Based on the results of studies 
conducted in USA, Italy and the UK, it is estimated that 
10–20% of patients with PC progress to CRPC within 
5 years [7]. Most patients have metastatic disease when 
CRPC is diagnosed; [7] among those who do not, over 
50% are expected to develop metastases within 3 years, 
based on data from a US study [8].

The aim of treating metastatic CRPC (mCRPC) is to 
delay biochemical progression, extend survival and pro-
vide palliation of symptoms. A number of treatments 
(enzalutamide, abiraterone, radium-223 and cabazi-
taxel) have been shown to improve overall survival and 
progression-free survival in patients with mCRPC when 
used before and/or after docetaxel chemotherapy [9, 10]. 
The value of any cancer treatment is also determined by 
patients’ experiences, which can be reflected by evaluating 
their health-related quality of life (HRQoL). Exploratory 
analyses using data from patients with mCRPC indicate 
that there was a significant association between improve-
ment in HRQoL and reduced mortality risk [11].

The importance of assessing patients’ experiences 
of living with the disease and undergoing treatment is 
reflected in guidelines from the Prostate Cancer Clini-
cal Trials Working Group [12], the European Medicines 
Agency [13] and the US Food and Drug Administration 
[14]. Furthermore, both the European Medicines Agency 
and the US Food and Drug Administration recommend 
that patient-reported instruments used in clinical trials 
should be informed not only by information from clini-
cians and the published literature but also, most impor-
tantly, by direct input from patients with the condition 
under study [13, 14].

There are a number of PC-specific tools used to assess 
patients’ experiences of living with PC; these include 
the European Organisation for Research and Treatment 
of Cancer Quality of Life Questionnaire PR25 [15], the 
Functional Assessment of Cancer Therapy-Prostate and 
the Expanded Prostate Cancer Index Composite [16]. 
However, these questionnaires do not separate symptoms 

or impacts based on the stage of disease and may not fully 
capture patients’ perspectives on the most salient symp-
toms and impacts of later stage PC [17–19].

Data on patients’ experiences of living with advanced 
PC are relatively scarce, but some studies have shown that 
patients are affected by general cancer-related symptoms 
such as fatigue and pain, as well as PC-specific symptoms or 
PC treatment-specific effects on urinary and sexual function 
[20–22]. The aim of the current study was to use a patient-
centered approach to develop a conceptual model describing 
the salient symptoms and impacts of mCRPC in chemother-
apy-naïve patients, building on a similar study in those with 
non-metastatic CRPC (nmCRPC) [23]. Patient and physi-
cian interviews were conducted to explore patients’ experi-
ences of living with mCRPC, to determine the language used 
by patients to describe their condition, and to evaluate the 
impact of mCRPC on overall patient health and function-
ing. A conceptual model provides a framework for describ-
ing the proximal and distal impacts of a disease on patients 
[24]. The development of such models is a well-established 
method for creating or modifying patient-reported outcome 
instruments [25].

2  Materials and Methods

This cross-sectional, non-interventional qualitative research 
study was conducted according to the International Society 
for Pharmacoeconomics and Outcomes Research (ISPOR) 
Patient-Reported Outcomes Good Research Practices Task 
Force Report [26]. It comprised three separate stages: (1) 
physician concept elicitation interviews to provide the clin-
ical expert viewpoint and help shape the semi-structured 
patient interview guides; (2) patient concept elicitation inter-
views; and (3) revision of a previously published nmCRPC 
conceptual model [23] to represent the experience of patients 
with chemotherapy-naïve mCRPC. The design of the study 
was based on grounded theory, adapted to incorporate expert 
opinion and scientific literature. This prior clinical knowl-
edge was used to focus the design and interpretation of the 
study and is consistent with ISPOR guidelines for concept 
elicitation research [26].

2.1  Physician Concept Elicitation Interviews

Experts in the field of PC were initially selected based on 
having been an investigator in > 100 clinical trials, identi-
fied using an external database (Citeline SiteTrove). Three 
genitourinary oncologists, employed by leading academic 
institutions in USA, were contacted and asked to confirm 
that they treated patients with PC and were actively involved 
in research and publication in the field. Following confirma-
tion, they were invited to participate and were interviewed 
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over the telephone by two market research professionals 
experienced in concept elicitation interviews. Each interview 
lasted 60 min and was conducted using a semi-structured 
interview guide that allowed for open-ended questions and 
probing to expand on the responses provided. During the 
interview, the physicians were also asked to review a pre-
viously published conceptual model developed for patients 
with nmCRPC [23]. All interviews were recorded and tran-
scribed verbatim and used to add or remove concepts from 
the nmCRPC conceptual model, to refine the model specifi-
cally for mCRPC. The physicians were reimbursed for their 
time at fair market value.

2.2  Patient Concept Elicitation Interviews

Patients were eligible to participate if they had a diagnosis 
of mCRPC, were chemotherapy naïve, and had self-reported 
experience of urinary symptoms, pain, sexual symptoms or 
hormonal symptoms. Chemotherapy-naïve patients were 
selected because there is a lack of data on patients’ experi-
ences in this population, and also because the focus of the 
study was the symptoms and impacts of the disease; once 
chemotherapy is added, it can be more difficult to distinguish 
between the impact of the cancer and the side effects of 
chemotherapy (Fig. 1). Patients were excluded if they were 
receiving enzalutamide to avoid any perceived bias towards 
the sponsor’s product.

Patients were identified from users of the HealthUn-
locked social network (https ://healt hunlo cked.com/) in 
USA. HealthUnlocked is the world’s largest social net-
work for health, with over 650,000 members and more 

than 4.5 million people using the platform each month 
[27]. It, therefore, provides a valuable source for accessing 
patients to participate in health-related surveys. Patients 
join disease-specific forums by choice, although Healt-
hUnlocked do contact patient advocacy groups to encour-
age patient participation. In the PC forum, pop-up graphics 
about the survey—produced using Health Graph™ tech-
nology (HealthUnlocked, London, UK)—appeared on 
screen. Patients electing to click on the pop-up graphics 
were directed to an online eligibility questionnaire. Eligi-
ble patients were requested to provide their contact details 
and online consent to be interviewed. Patients scheduled 
their interview time online and were contacted by the 
interviewer at the arranged time.

A discussion guide was developed to standardise the 
interviews and was tested in two pilot interviews. Sixty-
minute semi-structured telephone interviews were con-
ducted in English by the same market research profession-
als who conducted the physician interviews. Patients were 
asked a set of open-ended questions and probed to explore 
their experiences of living with mCRPC. These ques-
tions focused on the following topics: history of mCRPC; 
symptoms due to mCRPC; symptoms due to treatments for 
mCRPC; impacts of mCRPC on HRQoL; and impacts of 
mCRPC treatments on HRQoL. Patients were also asked 
to rate the extent to which the symptoms and impacts dis-
turbed their everyday lives, on a scale of 0 (not at all dis-
turbing) to 10 (extremely disturbing). Again, all interviews 
were recorded and transcribed verbatim and used to revise 
the conceptual model. Each patient was compensated for 
their time upon completion of the interview.

Fig. 1  Screening and recruit-
ment process for identifying 
and enrolling patients with 
metastatic castration-resistant 
prostate cancer. aPatients were 
excluded if they had received 
or were currently receiving 
enzalutamide treatment. LHRH 
luteinising hormone-releasing 
hormone, PSA prostate-specific 
antigen

Which of these best describes
your main type of cancer?
Please select one only Are you currently receiving an

LHRH agonist/antagonist or have
you had an orchiectomy?

Since taking an LHRH agonist/
antagonist or since orchiectomy, 
has your doctor told you that your 
PSA has risen or that your prostate 
cancer has spread to additional
areas of your body?

Have you received or are 
you currently receiving an 
anti-androgen therapy for your 
prostate cancer?What is your current age?

Which of the following additional 
treatments have you received for 
prostate cancer?
Please select all that apply

What best describes the stage of 
prostate cancer you are in?
Please select one only

Do not interview respondent

Interview respondent

Yes

Yes

No

No

Yesa

No

• Prostate cancer
• Colon cancer
• Lung cancer
• None of the above

• Metastatic (a doctor has
  confirmed that the cancer has
  spread to other areas of your
  body; for example, outside the
  prostate)
• Non-metastatic (the cancer has
  not spread to other areas of 
  your body)
• Not sure

• Under 18 years old
• 18–24
• 25–34
• 35–44
• 45–54
• 55–64
• 65–74
• 75–84
• ≥85

• Chemotherapy
• Prostatectomy
• Radiation therapy
• Bisphosphonate
• None of the above

https://healthunlocked.com/
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2.3  Collection and Analysis of Data from Patient 
Interviews

In accordance with industry standard practice, interview 
responses were analysed with a qualitative research soft-
ware program (ATLAS.ti 7; ATLAS.ti Scientific Software 
Development GmbH, Berlin, Germany) in accordance with 
the ISPOR guidelines [26]. Responses were summarised 
to determine the frequency (number of mentions) of spon-
taneous vs. prompted (in response to probing) responses 
and mean scores for disturbance. Concepts elicited from 
patients with mCRPC were compared with those obtained 
during the development of the previously published 
nmCRPC conceptual model to identify key differences 
and similarities [23].

2.4  Assessing Concept Saturation

The transcripts of patient interviews were organised chrono-
logically and pooled into groups of approximately five tran-
scripts each. Spontaneously mentioned concepts derived 
from the second group of interviews were compared with 
those from the first group to determine if any new con-
cepts were present. The comparison was repeated for all 
subsequent groups until the point at which saturation was 
achieved; this was deemed to have occurred when no new 
spontaneously mentioned concepts were identified from the 
data [28].

Concepts not mentioned by patients were not included 
in the final model, even if they were mentioned by physi-
cians. There was no minimum number of mentions applied 
for inclusion of concepts in the model, but all members of 
the research team agreed on the concepts to be included.

3  Results

3.1  Physician Concept Elicitation Interviews

The physicians mentioned several symptoms frequently 
reported by their patients, including urinary symptoms, 
pain, fatigue, hot flushing and hair loss. After reviewing 
the previously published conceptual model for nmCRPC, 
the physicians suggested including a number of additional 
signs and symptoms associated with treatment [weak (uri-
nary) stream, enlarged breasts, muscle loss/deconditioning, 
and inability to focus/mental slowing], as well as additional 
impacts (body image perception, interference with work and 
lack of ambition/motivation). The physicians indicated that 
the most important signs and symptoms for patients were 
fatigue and bone pain, while the most important impacts 

were anxiety, stress, interference with daily activities and 
depression, including thoughts of mortality.

3.2  Patient Concept Elicitation Interviews

Forty-three patients completed and passed the eligibil-
ity questionnaire and 19 completed the interview process 
between 4 August, 2016 and 20 March, 2017; the other 24 
patients did not complete the consent form, did not sched-
ule their interviews or were not available at the scheduled 
time. The characteristics of the 19 participating patients are 
shown in Table 1; patients had a median (range) age of 67 
(51–78) years and a median (range) time since diagnosis 
of metastasis of 4.8 (1.0–13.0) years. Overall, 18 out of 19 
patients (95%) were receiving ongoing hormonal therapy; 
the remaining patient had not received hormonal therapy or 
undergone an orchiectomy. All patients were English speak-
ing. Concept saturation was achieved as no new concepts 
were identified in the final set of four interviews.

3.3  Symptom Burden

Patients mentioned over 40 distinct symptoms, which were 
categorised as PC related, sexual, urinary, hormonal, cogni-
tive and other (e.g. muscular and gastrointestinal symptoms). 

Table 1  Baseline patient characteristics

Characteristics Patients (n = 19)

Median age, years (range) 67 (51–78)
Marital status, n (%)
 Partnered/married 16 (84)
 Single/divorced 3 (16)

Employment status, n (%)
 Employed/working 5 (26)
 Retired 14 (74)

Insurance type, n (%)
 Private 9 (47)
 Medicare 8 (42)
 Medicare plus supplement 2 (11)

Median time since original diagnosis, years 
(range)

6.9 (1.0–17.5)

Median time since diagnosis of metastasis, years 
(range)

4.8 (1.0–13.0)

Prior/ongoing treatment, n (%)
 Prostatectomy 6 (32)
 Radiation therapy 11 (58)
 Current hormonal therapy 18 (95)
 Anti-androgens 13 (68)
 Abiraterone 6 (32)
 Bicalutamide 7 (37)
 Bisphosphonates 11 (58)
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Fig. 2  Frequency and distur-
bance of a symptom burden and 
b disease impact on patients 
with metastatic castration-
resistant prostate cancer. GI 
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Table 2  Example patient statements on symptoms of metastatic castration-resistant prostate cancer

Symptom burden Patient perspective: direct quotes

Urinary frequency That’s also something that interrupts my sleep at night, maybe once or twice a night I get up. On a good night, I just 
get up once. Most of the time I have to get up, like, twice. Even though I’ve tried stuff like making sure I don’t drink 
anything past say 8:30 at night, and I still have to get up (Patient 03)

Fatigue Well, I mean, if I laid down and took a nap sort of mid-afternoon for a couple hours, I could get back up and kind of 
resume my day. I just, overall, didn’t have a lot of energy for doing the kind of things that I was normally used to 
doing, like playing sports and things like that. Even just doing activities around the house, I got to be kind of a couch 
potato, just didn’t have a lot of energy to do things (Patient 02)

Pain It’s pretty constant. It’s always there. It’s not horrible pain, but it’s just there. It’s hard to describe. It’s like an ache, 
constant ache (Patient 09)

Erectile dysfunction Well, I couldn’t get an erection. If I could get an erection, I couldn’t maintain it. The ejaculation was much less than ever 
before. It just kept diminishing to the point there was nothing there. Couldn’t get an erection was one problem (Patient 
08)

Well, I can’t get an erection. Yeah, can’t get erections, can’t have orgasms (Patient 10)
Muscle weakness/loss I could certainly tell that physically I wasn’t in the same kind of condition as I was previously. I was also losing muscle 

mass, and so I could tell my strength level was deteriorating pretty rapidly (Patient 02)
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These are summarised in Fig. 2a, and example patient state-
ments are shown in Table 2.

The most common urinary symptoms were frequency 
of urination [mentioned by 18 patients (95%), n = 11 
spontaneously/n = 7 on prompting], urgency to urinate 
[n = 13 (68%), n = 7 spontaneously/n = 6 on prompting] and 
leaking [n = 7 (37%), n = 3 spontaneously/n = 4 on prompt-
ing]. The most disturbing urinary symptoms were inconti-
nence and inability to urinate/empty bladder; mean (range) 
disturbance scores were 6.0 (4–7) for both. However, these 
symptoms were mentioned by only three and two patients, 
respectively.

The most common hormonal symptoms were hot flush-
ing/night sweats [n = 18 (95%)], hair loss [n = 11 (58%)] 
and weight gain [n = 9 (47%)]. More patients mentioned 
hot flushing/night sweats spontaneously (n = 10 vs. n = 8 on 
prompting), whereas most mentions of hair loss (n = 9) and 
weight gain (n = 6) were made on prompting. Mean (range) 
disturbance scores were 4.7 (0–9) for hot flushing/night 
sweats, 2.5 (0–5) for hair loss and 5.6 (0–9) for weight gain.

The most frequently mentioned PC-related symptoms 
were fatigue [n = 17 (89%)] and pain/stiffness [n = 14 (74%)] 
and, in most cases, were mentioned spontaneously. Both of 
these symptoms were highly disturbing for patients; mean 
(range) disturbance scores were 6.4 (3–9) and 6.3 (1–10), 
respectively.

Much of the symptom burden experienced by patients 
was a result of previous or ongoing treatment for PC. 
Sexual symptoms (erectile dysfunction, loss of interest in 
sex, loss of penis length and inability to orgasm) resulting 
from hormonal therapy and previous radiotherapy and/or 

prostatectomy scored highly in the frequency of mentions 
and disturbance ratings. Muscular weakness/loss was identi-
fied as a new symptom for mCRPC (i.e. it was not included 
in the previously published nmCRPC model). It was men-
tioned by nine patients (47%), and the mean (range) distur-
bance rating was 6.7 (3–9).

The most salient symptoms of mCRPC (reported by over 
50% of patients and with an average disturbance rating of 
5 or more out of 10) were urinary frequency and urgency, 
fatigue, pain/stiffness, erectile dysfunction, loss of interest 
in sex, inability to orgasm and loss of penis length.

3.4  Patient Functioning and Well‑Being

Overall, 21 distinct impacts were mentioned and categorised 
as emotional, physical/social, functional and other. These are 
summarised in Fig. 2b, and example patient statements are 
shown in Table 3.

The most common emotional impacts were depres-
sion [mentioned by 13 patients (68%)], frustration [n = 12 
(63%)] and anxiety [n = 10 (53%)]. In most cases, depres-
sion was reported spontaneously (n = 9 vs. n = 4 on prompt-
ing), whereas frustration and anxiety were mentioned more 
often on prompting (n = 8 vs. n = 4 for frustration and n = 7 
vs. n = 3 for anxiety). Frustration was the most disturbing 
emotional impact, with a mean (range) disturbance rating of 
8.1 (3–10); this was related to a lack of treatment options, 
fatigue, pain or dissatisfaction with the care received from 
physicians. The most commonly reported physical/social and 
functional impacts were interference with daily activities 
[n = 14 (74%), n = 12 spontaneously/n = 2 on prompting] and 

Table 3  Example patient statements on impacts of metastatic castration-resistant prostate cancer

Patient functioning and well-being Patient perspective: direct quotes

Frustration I was frustrated with my doctor. I’m frustrated, in some ways, that there is no cure for what I have. Once 
it’s metastasized, there is no cure; at least, not yet. I’m frustrated that it’s going to kill me, sooner or later, 
and I’m hoping that, in the meantime, they’ll come up with a new cure. They haven’t done so yet, and they 
probably won’t. I’m frustrated in that respect (Patient 09)

Inability to perform extra-curricu-
lar activities/sports

I’m not the same man physically that I was a year, a year and a half ago. There’s things like playing golf or 
playing basketball, walking long distances, that I just can’t do now (Patient 15)

Sleep problems There are mornings when you’ve been up all night maybe going to the bathroom or whatever, and you’re 
just exhausted and you’re sore, and the last thing you want to do is get out of bed (Patient 15)

Depression I understand the potential of the cancer, but when I first heard the word it was very depressing. I was kind of 
by myself, so that was a big challenge. As far as depressing, I think it’s more just going back to not know-
ing. Not knowing what’s next, or … I don’t want to diagnose myself, but the biggest problem I’ve had with 
depression is maybe anxiety, what’s going to happen to me next, as far as my body? What’s going to be 
changing? (Patient 07)

Other Patient perspective: direct quotes

Positive outlook on life That was a huge shock for both of us to realize what the mortality situation was and emotionally that was 
very hard to deal with for me and for her. But as time has developed over the past year especially and the 
increasing bad news as far as my diagnosis and prognosis has been going on, I’ve kind of gone through 
another emotional change as far as living life to the extremes and to the fullest, so I’m not willing to settle 
for just being an old guy and crawling up in the bed in the fetal position (Patient 11)
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sleep problems [n = 10 (53%), n = 7 spontaneously/n = 3 on 
prompting]. Both impacts were associated with high levels 
of disturbance; mean (range) disturbance ratings were 7.7 
(4–10) and 7.3 (5–9), respectively. Effects on patients’ daily 
activities included a reduction in the ability to work and/or 
not being able to exercise or perform extracurricular activi-
ties (e.g. social, leisure, sports) as a result of fatigue, pain 
or urinary symptoms. Patients reported sleep problems that 
were not always a result of thinking about the disease or 
pain, but having to wake up two or three times a night to 
urinate (see Table 2 for an example of a patient quotation).

The most salient impacts of mCRPC (reported by over 
50% of patients and with an average disturbance rating of 
5 or more out of 10) were interference with daily activi-
ties, frustration, anxiety and sleep problems. Interestingly, 
despite the impacts of their disease, many of those inter-
viewed seemed to have come to terms with their disease 
and were trying to maintain a positive outlook on life (see 
Table 2 for an example of a patient quotation).

3.5  Comparison of Symptom Concepts 
Obtained from Patients with Metastatic 
Castration‑Resistant Prostate Cancer vs. 
Non‑Metastatic Castration‑Resistant Prostate 
Cancer

Nine symptoms reported by patients with mCRPC were 
mentioned more frequently and rated as more disturbing 
than in the previously published study in patients with 
nmCRPC; these were pain/stiffness, frequency of urination, 
fatigue, hot flushing/night sweats, body hair loss, inability 
to orgasm, diarrhea/gastrointestinal upset, erectile dysfunc-
tion and urinary urgency (Fig. 3a). Although more patients 
with mCRPC described weight gain, they ranked disturbance 
lower than those with nmCRPC. Conversely, fewer patients 
with mCRPC described incontinence/leaking issues and loss 
of interest in sex, but did rank these symptoms as more dis-
turbing than did patients with nmCRPC.

3.6  Comparison of Disease Impact Concepts 
Obtained from Patients with Metastatic 
Castration‑Resistant Prostate Cancer vs. 
Non‑Metastatic Castration‑Resistant Prostate 
Cancer

Eight impact concepts were more frequent and were con-
sidered more disturbing to patients with mCRPC compared 
with those from the previously published study in patients 
with nmCRPC (Fig. 3b). These included both emotional 
impacts (frustration, embarrassment, loss of feeling of mas-
culinity and anxiety) and physical/functional impacts (inter-
ference with daily activities and sleep problems). Treatment 
dissatisfaction was also mentioned by more patients with 

mCRPC and was associated with greater disturbance ratings. 
The greatest difference between mCRPC and nmCRPC, in 
terms of the number of mentions, was for depression but, 
interestingly, disturbance ratings were almost two points 
lower in patients with mCRPC.

3.7  Conceptual Model of the Impact of Metastatic 
Castration‑Resistant Prostate Cancer

A conceptual model describing the symptoms and impacts 
of mCRPC on chemotherapy-naïve patients was developed 
(Fig.  4) by revising the previously published nmCRPC 
model according to the findings elicited from the physician 
and patient interviews. New concepts that were added to the 
model included symptoms (enlarged breasts, muscle loss/
deconditioning and inability to focus/mental slowing) and 
impacts (body image perception, interference with work and 
lack of ambition/motivation). Conversely, low self-esteem, 
which was part of the nmCRPC model, was not included in 
the mCRPC model, as it was reported by only three patients. 
Weak (urinary) stream, which was suggested as an important 
symptom by physicians, was not included in the mCRPC 
model as it was not mentioned during the patient interviews. 
The symptoms of mCRPC interfered with daily activities, 
including the ability to work, and resulted in anxiety, depres-
sion, frustration and sleep problems.

4  Discussion

We developed a conceptual model, based on input from 
physicians and patients, which synthesizes the disease 
symptoms and impacts experienced by chemotherapy-
naïve patients living with mCRPC. Based on in-depth 
patient interviews, patients at this stage of PC are experi-
encing a substantial burden from the condition, reflected 
by a number of salient symptoms and impacts associated 
with the disease. Overall, patients mentioned over 40 
distinct symptoms associated with the underlying dis-
ease and/or previous or ongoing treatments. The extent 
to which these symptoms affect patients’ everyday lives 
does vary; however, certain urinary symptoms (frequency 
and urgency), PC-related symptoms (fatigue and pain/stiff-
ness) and sexual symptoms related to hormone treatment 
(erectile dysfunction, loss of interest in sex, loss of penis 
length and inability to orgasm) were highly disturbing for 
most of the patients interviewed. Similarly, the emotional, 
physical/social and functional impacts of mCRPC were 
diverse, but most patients reported that anxiety, frustra-
tion, sleep problems and interference with daily activities 
as a result of fatigue, pain/stiffness or urinary symptoms 
substantially disturbed their lives. These results were 
echoed by the findings from the physician interviews, 
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which identified pain, fatigue, urinary symptoms, anxiety 
and frustration as concepts reported frequently by their 
patients with mCRPC. In general, symptoms and impacts 
reported spontaneously by patients had higher disturbance 
ratings than those reported on prompting, as might be 
expected; however, it is notable that some (e.g. weight 

gain and frustration) had high disturbance scores but were 
mentioned by most patients only after prompting.

By building on data from the previously published 
nmCRPC conceptual model [23], the current study pro-
vides insights into how patients’ symptoms and impacts 
change when they develop metastatic disease. It adds to 

Fig. 3  Change in frequency 
and disturbance of a symptoms 
and b disease impact concepts 
in patients with metastatic 
castration-resistant prostate 
cancer (n = 19) compared with 
those with non-metastatic cas-
tration-resistant prostate cancer 
(n = 17). GI gastrointestinal
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data indicating that patients’ experiences continue to dete-
riorate as CRPC progresses [29, 30] and supports the thera-
peutic goal of delaying time to metastases in patients with 
nmCRPC [31]. Comparing the two conceptual models, it 
is apparent that as patients move from the non-metastatic 
stage to the early metastatic (pre-chemotherapy) stage, cer-
tain symptoms become more common and disturb patients’ 
lives to a greater extent (e.g. fatigue, pain and urinary fre-
quency) and various aspects of patients’ emotional, physical 
and functional well-being deteriorate (e.g. interference with 
daily activities and frustration). Muscle loss also becomes a 
salient symptom, which was not included in the previously 
published nmCRPC model as it was mentioned by only one 
patient [23]. In addition, satisfaction with treatment lessens 
in mCRPC compared with nmCRPC. Interestingly, almost 
40% more patients with mCRPC mentioned depression, but 
the disturbance rating was almost 20% lower than in patients 
with nmCRPC. Some patients reflected that they had come 
to terms with their condition, and the lower disturbance rat-
ing for depression may reflect this acceptance.

Results of previous studies evaluating the symptoms and 
impacts of mCRPC provided results that are generally con-
sistent with the current study. Eton et al. [25] conducted 
interviews in 15 patients with mCRPC and ten physicians, 
and identified 16 issues and outcomes that were important to 
these patients. In keeping with our findings, these included 
pain, urinary problems, fatigue and erectile dysfunction. 
Additional items were loss of appetite, constipation, diar-
rhea, peripheral neuropathy, prostate-specific antigen-related 
anxiety and changes in self-image, most of which were also 
reported by at least some patients in the current study. More 
recently, Sartor et al. [19] developed a conceptual model 
summarising symptoms and impacts in advanced PC (cas-
tration resistant or metastatic), based on physician and 
patient interviews. Once again, there is considerable overlap 

between the symptoms and impacts identified in this study 
and the current study. This includes symptoms that Sartor 
et al. [19] attribute to hormonal therapy (e.g. sexual dysfunc-
tion, loss of muscle, genital atrophy, breast enlargement, hot 
flushes and inability to concentrate) and the distal impact on 
manliness and body image. Finally, the Advanced Prostate 
Cancer Working Group of the International Consortium for 
Health Outcome Measurement, which comprised healthcare 
professionals and patient representatives, defined outcomes 
important to patients with advanced PC, by discussing the 
published literature on this topic [17]. The final shortlist 
included items related to pain, fatigue, sexual dysfunction, 
urinary and bowel symptoms, and physical and emotional 
functioning.

As discussed, a number of instruments are available 
and have been used to assess HRQoL in clinical trials in 
mCRPC. However, even those with a PC component (e.g. 
European Organisation for Research and Treatment of Can-
cer Quality of Life Questionnaire PR25 and Functional 
Assessment of Cancer Therapy-Prostate) were not designed 
to evaluate specific stages of PC and there may be a focus 
on issues more relevant to patients treated for localised dis-
ease [18, 23]. This limitation of current HRQoL instruments 
was highlighted by Eton et al. [25], who identified a num-
ber of issues and outcomes that were important to patients 
with mCRPC but were not adequately covered by existing 
HRQoL questionnaires. Morgans et al. [17] failed to identify 
a single practical validated tool that adequately covered all 
of the HRQoL-related symptoms and impacts considered to 
be important in patients with advanced PC. Our data confirm 
there is a need for improved tools for assessing this patient 
population, and the conceptual model developed in the cur-
rent study could help to facilitate this.

The current study is not without limitations. The semi-
structured qualitative interviews were conducted on a 

Fig. 4  Chemotherapy-naïve 
metastatic castration-resistant 
prostate cancer (mCRPC) 
conceptual model. Conceptual 
model of the impact of mCRPC 
adapted from the non-metastatic 
castration-resistant prostate 
cancer conceptual model [23] 
using physician and patient 
interviews. Concepts in bold 
text were the most salient to 
patients. Low self-esteem was 
removed from the conceptual 
model as it was not mentioned 
during the interviews or deemed 
unimportant. CRPC castration-
resistant prostate cancer, GI 
gastrointestinal
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relatively small sample of patients. Interviewing more 
patients might have resulted in a different conceptual model; 
however, in a study designed to evaluate sample sizes for 
this type of analysis, as few as 12 interviews were enough 
to achieve saturation in thematic content, and basic meta-
themes were present as early as six interviews [28]. Notably, 
we achieved concept saturation in the final set of responses 
to be analysed. Another limitation of this type of study is 
that the information generated is largely dependent on how 
openly patients discuss topics and how well each interviewer 
elicits the information. To facilitate this, interviews were 
conducted by two market research professionals experienced 
in concept elicitation interviews, although it is acknowl-
edged that the use of two professionals (rather than one) may 
have increased variability in the data elicited. Furthermore, 
the results are specific to patients with chemotherapy-naïve 
mCRPC. This population was chosen to avoid the potential 
for confounding effects of chemotherapy on patients’ experi-
ences of living with mCRPC, and to evaluate the impact of 
the latter, it would be more appropriate to develop a separate 
model. Finally, all patients were recruited from USA via 
the Internet and therefore the patient selection process may 
have introduced bias (e.g. towards younger patients who are 
more comfortable with technology); the extent to which the 
subgroup recruited represents the wider mCRPC population 
outside USA is not clear.

5  Conclusions

We developed a conceptual model that characterises 
patients’ experiences of living with mCRPC. The model is 
primarily patient driven and informed by expert PC phy-
sicians. Encouragingly, physicians and patients identified 
similar symptoms and impacts associated with mCRPC. 
The results show that chemotherapy-naïve patients with 
mCRPC experience a substantial burden from their con-
dition. Furthermore, as CRPC progresses from the non-
metastatic stage to the early metastatic (pre-chemotherapy) 
stage, certain symptoms become more common and disturb 
patients’ lives to a greater extent. The resulting conceptual 
model helps to identify elements of existing patient-reported 
outcome instruments that are most informative when used 
in clinical trials of mCRPC, and highlights areas that are 
not adequately assessed with current instruments. Refining 
these instruments will ultimately help in the development 
of interventions that are better designed to support patients 
and their families.
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