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ABSTRACT
Objectives  Despite rapid expansion of 
treatments for metastatic castration-resistant 
prostate cancer (mCRPC) and the importance 
of symptom management for enhancing quality 
of life, few studies have focused on men’s 
experiences of symptom burden over time when 
receiving one or more lines of treatment in a 
real-world situation in this phase. The aim was 
to investigate changes in the multidimensional 
symptom burden during the first year of life-
prolonging treatment of mCRPC.
Methods  Longitudinal data from the first year 
of life-prolonging treatment for 134 men with 
mCRPC were used. Symptoms were measured 
with the multidimensional Memorial Symptom 
Assessment Scale. Data are presented with 
descriptive statistics, and changes in symptom 
burden (physical, psychological and number of 
symptoms) were analysed using linear mixed 
modelling.
Results  On average, the men had approximately 
10 (0–31) symptoms at inclusion and 12 (0–33) 
at the last time point. Lack of energy and sweats 
were the two most reported symptoms at every 
time point. Sexual problems had the highest 
scores in all dimensions (frequency, severity, 
distress). Regarding pain, the distress score 
was higher than the scores for frequency and 
severity at t1–t4. Physical symptom burden and 
the number of symptoms changed significantly 
over time, towards a higher symptom burden. 
Psychological symptom burden did not change 
significantly over time.
Conclusion  The different dimensions of physical 
symptoms in men treated for mCRPC need to 
be more acknowledged. Early integration of a 
palliative care approach could possibly help in 
enhancing symptom management and quality of 
life for these men.

INTRODUCTION
Prostate cancer is one of the most common 
cancers in the world,1 and until 2004, no 

evidence-based medical treatments were 
available when the disease had progressed 
to a castration-resistant stage. In the past 
decade, several treatment options offering 
prolonged survival have been approved2–6 
and men with metastatic castration 
resistant prostate cancer (mCRPC) may 
undergo several lines of treatment. In a 
Swedish cohort consisting of unselected 
mCRPC patients, median survival from 
the onset of mCRPC was 13.2–23.2 
months depending on whether having 
metastases already at primary diagnosis 
or not.7 For comparison, the survival 
was almost 3 years in a study involving a 
population of patients who were selected 
regarding medical factors (eg, Gleason 
score, prostate-specific antigen (PSA), 
metastasis site), and who had mild symp-
toms and a good performance status 
(0–1).8

To ensure the best possible quality 
of life (QoL) in patients with incurable 
prostate cancer, symptom management 
is important throughout the disease, 
but even more important is finding the 
balance between enhancing QoL and 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ An early integration of palliative care is 
recommended.

	⇒ Symptom management is not optimal.

WHAT THIS STUDY ADDS
	⇒ An understanding of the different 
dimensions of symptoms.

	⇒ An understanding of changes in symptom 
burden.

HOW THIS STUDY MIGHT AFFECT 
RESEARCH, PRACTICE OR POLICY

	⇒ May contribute to effective symptom 
management.

	⇒ May help ensure patients best possible 
quality of life.
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prolonging life. It has been shown that men treated 
for mCRPC hope that the treatment will prolong life 
and relieve symptoms, while allowing them good QoL 
during the remainder of their life.9 They also actively 
weigh potential treatment benefits against possible 
treatment side effects and worsening QoL.9 Seeking 
such balance is also in line with recommendations for 
an early integration of a palliative care approach in 
conjunction with life-prolonging treatments for incur-
able illness.10 11

Few recent studies have been conducted regarding 
changes in symptoms in men during treatment for 
mCRPC, and to our knowledge, none with a multi-
dimensional approach. In a mixed-methods study, it 
was shown that symptom management is not optimal 
during treatment for mCRPC.12 When starting treat-
ment, patients reported pain as the worst symptom, 
whereas after 3 months of systemic therapy, fatigue 
was the worst.12 In a study with a real-world approach 
regarding health-related QoL (HRQoL), pain severity 
was shown to be fairly low in the early phase of 
mCRPC, but increased over time, along with deterio-
ration in the role and physical domains of HRQoL.13

Despite the expanding treatment field of mCRPC 
and the importance of symptom management for 
enhancing QoL, there are few studies about men’s 
experiences of symptom burden over time when 
receiving one or more lines of treatment in a real-
world situation.12–14 Hence, the aim of this study was 
to investigate changes in symptom burden during the 
first year of life-prolonging treatment of mCRPC.

METHODS
Design and sample
This study was part of a longitudinal, prospective 
multicentre project9 15 (PROCEED) that follows men 
with mCRPC during life-prolonging treatment in a 
real-world context. The Strengthening the Reporting 
of Observational Studies in Epidemiology guidelines 
were used when reporting the study.16

Due to the real-world approach, the inclusion 
criteria for the project were few: those who were able 
to understand Swedish and those who were about 
to start their first line of treatment for mCRPC. The 
participants were recruited between April 2015 and 
March 2022 at four oncology departments in Sweden, 
both university and county hospitals. A priori power 
analysis was conducted for the overall project based 
on clinically relevant changes in one of the instru-
ments (not used in this study),17 showing that a sample 
of 120–150 men would be sufficient. Given that the 
severity of the patients’ illness increased the likelihood 
of dropouts due to health decline or death, the goal 
was set to include 150 men. Oral and written infor-
mation were given to eligible men. All participants 
provided written informed consent in accordance with 
the Declaration of Helsinki.18

Data collection
Data were collected through repeated questionnaires 
sent out by mail approximately every third month, and 
in case of changed treatment, during a 2-year period. 
Clinical data, including PSA values and analgesic use, 
were collected from the medical record at inclusion 
and in conjunction with every follow-up question-
naire. Medical data were monitored by an indepen-
dent monitor for the purpose of quality assurance. In 
the present study, data from the first year of inclusion 
were used. If a questionnaire was not returned within 
2–4 weeks, up to two reminders were sent. A total of 
176 men were invited to participate and 154 men gave 
informed consent. Men who had completed at least 
two questionnaires, regardless of time points, were 
included in the sample for this study (figure 1). Data 
from five time points (t1–t5) during the first year after 
inclusion were used.

Measures
Symptoms were measured using the self-administered 
Memorial Symptom Assessment Scale (MSAS),19 
chosen based on its multidimensional approach. The 
original MSAS assesses 32 physical and psychological 
symptoms. For 24 of these 32 symptoms, 3 dimen-
sions—frequency, severity and distress—are rated. The 
other eight symptoms are rated only for the severity 
and distress dimensions. Higher scores indicate greater 
frequency, severity and distress.20 21 The MSAS ques-
tion about problems with sexual activity and interest 
was split into two questions, motivated by the fact that 
all the men in this study were surgically or medically 
castrated and the activity or desire may be different 
from that of a non-castrated group. Thus, the MSAS in 
the present study included 33 questions.

The MSAS consists of three subscales and in this 
study, three measures of symptom burden from MSAS 
were used: the MSAS physical (MSAS-PHYS) subscale 
score (1–4), the MSAS psychological (MSAS-PSYCH) 

Figure 1  Study enrolment flow chart.
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subscale score (1–4) and the number of symptoms, 
based on the reported occurrence of symptoms (Did 
you have any of the following symptoms? No/yes) 
(0–33 symptoms). MSAS-PHYS consists of 12 phys-
ical symptoms (lack of appetite, lack of energy, pain, 
feeling drowsy, constipation, dry mouth, nausea, 
vomiting, change in taste, weight loss, feeling bloated 
and dizziness). MSAS-PSYCH consists of six psycho-
logical symptoms (feeling sad, worrying, feeling irri-
table, feeling nervous, difficulty sleeping and difficulty 
concentrating). The subscales are calculated according 
to Portenoy et al19; in brief, the dimension scores (for 
frequency, severity and distress) are summed and then 
divided by the number of dimensions for which the 
patient gave an answer.

Demographic variables included were age, marital 
status (married-cohabiting/single-widowed) and educa-
tional level (elementary school/high school/univer-
sity). Additional data were collected from the medical 
records at inclusion, such as years since primary 
diagnosis, years since diagnosis of metastatic disease, 
tumour classification (TNM and Gleason score), PSA, 
haemoglobin, alkaline phosphatase and analgesic use 
(yes/no). From the medical record, also the type(s) of 
life-prolonging treatment(s) were collected.

Data analysis
Descriptive statistics were used to present background 
characteristics and medical data about the included 
men. Continuous variables are described with median 
and IQR, mean and SD, and categorical data as propor-
tions and percentages. Symptoms reported by 50% 
or more of the men at any time point are described 
regarding frequency, severity and distress for each time 
point. Comparisons between clinical data at inclusion 
between those who did not complete the 1-year period 
and those who completed were conducted using the 
Mann-Whitney U-test and χ2 test for continuous and 
categorical data, respectively.

Linear mixed models (LMMs) for repeated measures 
were used to analyse changes in symptom burden over 
time after adjusting for possible covariates. Three 
separate models were used to assess the three symptom 
burden outcomes from the MSAS questionnaire, 
namely physical symptoms (MSAS-PHYS), psycho-
logical symptoms (MSAS-PSYCH) and the number 
of symptoms. The correlations between the included 
variables were all below 0.70. Since the time span 
between the data collection time points was uneven, 
an unstructured covariance matrix was chosen. The 
LMM was adjusted for covariates measured at inclu-
sion (age, education, marital status, years since meta-
static disease and analgesic use) as fixed effects. A 
backwards LMM was performed and AIC (Akaike 
information criterion) was used to find the best model. 
No imputation of data was considered necessary as the 
LMMs provide estimates using all available data. The 

significance level was set to ≤0.05. All statistical anal-
yses were performed by using IBM SPSS V.27 (IBM).

RESULTS
Sample and characteristics
From the sample of 154 men, 134 returned at least 2 
questionnaires during the 1-year follow-up and were 
thus included in the analyses (figure 1). In total, data 
from 576 questionnaires were analysed, together with 
medical data. The average age of the included men was 
75 years (range 50–88) at the time of inclusion and a 
median of 3 years had passed since their primary pros-
tate cancer diagnosis (range 0–22) (table 1). At the time 
of diagnosis, 44.8% of the men already had metastases 
(M1). At inclusion in the study, 89 (66.4%) of the men 
had bone metastases while 37 (27.6%) had metastases 
in lymph nodes, 3 (2.2%) in the lungs and 2 (1.5%) 
in the liver. In most cases, the first line of treatment 
was a second-generation antiandrogen (enzalutamide 
or abiraterone).

Of the men included, 43 (32.1%) changed treatment 
during follow-up. Of those who changed treatment, 
eight (6.0%) had three lines of treatment. Of the 134 
men included in the analyses, 14 (10.4%) died during 
the follow-up, 8 (6.0%) withdrew their consent and 
3 (2.2%) failed to follow-up. There were significant 
differences regarding PSA values (U=890.0, p=0.008) 
and time since primary diagnosis (U=865.5, p=0.005) 
between these 25 men (PSA, median=60.0, time since 
primary diagnosis, median=1.0 year) and the 108 men 
who completed the 1-year period (PSA=26.0, time 
since primary diagnosis, median=4.0 years). A signifi-
cant difference was also found between the two groups 
regarding N stage (χ2=11.4, p=0.022).

Description of common symptoms over time
10 symptoms were reported by at least 50% of the 
men at different time points. These were lack of 
energy, sweats, problems with sexual activity, prob-
lems with sexual interest, pain, dry mouth, shortness 
of breath, feeling drowsy, numbness/tingling in hands/
feet and difficulty sleeping (figure 2). Sweats and lack 
of energy alternated as the most reported symptom at 
the different time points. The two aspects of sexual 
problems were the symptoms with the highest scores in 
all dimensions, although the distress scores were lower 
than both the frequency and the severity scores. Pain 
was the only symptom that had higher or equal distress 
scores than frequency and severity scores, except for 
the last time point (t5) where frequency peaks.

Symptom burden
On average, the men had 10.25 (SD 7.30, min-max 
0–31) symptoms at inclusion (t1) and at the last time 
point (t5) they had a mean of 12.14 (SD 7.93, min-
max 0–33) symptoms (table  2). The MSAS-PHYS 
and MSAS-PSYCH subscales had higher scores at 
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Table 1  Sociodemographic and medical characteristics of 134 men with metastatic castration-resistant prostate cancer starting life-
prolonging treatment: frequencies, percentages, mean, SD, median, IQR, minimum-maximum (min-max)

Age (years)* Mean (SD) 75.2 (7.0)
Median (IQR) 75.0 (9.2)
Min-max 50.0–88.0
Missing –

Years since primary diagnosis Mean (SD) 4.6 (4.8)
Median (IQR) 3.0 (5.2)
Min-max 0.0–22.0
Missing 4

Years since diagnosis of metastatic 
disease

Mean (SD) 1.3 (2.0)
Median (IQR) 1.0 (2.0)
Min-max 0.0–13.0
Missing 1

PSA (ng/mL)* Mean (SD) 68.8 (125.6)
Median (IQR) 29.5 (68.5)
Min max 0.5–1141.0
Missing –

Haemoglobin (g/L)* Mean (SD) 132.2 (13.3)
Median (IQR) 132.5 (16.2)
Min-max 89.0–171.0
Missing –

Alkaline phosphatase (µkat/L)* Mean (SD) 3.0 (4.3)
Median (IQR) 1.6 (1.6)
Min-max 0.6–28.0
Missing –

n %
Marital status Married/cohabiting 96 71.6

Single/widowed 31 23.1
Other 1 0.7
Missing 6 4.5

Education Elementary school 57 42.5
High school 40 29.9
University 33 24.6
Missing 4 2.9

Tumour (T) stage† T1 11 8.2
T2 27 20.1
T3 66 49.3
T4 20 14.9
Tx 5 3.7
Missing 5 3.7

Node (N) stage† N0 75 56.0
N1 41 30.6
Nx 13 9.7
Missing 5 3.7

Metastasis (M) stage† M0 70 53.4
M1 60 44.8
Mx 1 0.7
Missing 4 3.0

Gleason score† 6 13 9.7
7 43 32.1
8 34 25.4
9 31 23.1

10 2 1.5

Continued
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t5 compared with t1, indicating a higher symptom 
burden.

The LMM test of fixed effects of changes in phys-
ical symptom burden over time showed a signifi-
cant increase from t1 to t5 (estimate=0.16, p=0.00) 
(online supplemental table 1). Having a low educa-
tion level (elementary school) was significantly asso-
ciated with the change in physical symptom burden 
(estimate=−0.25, p=<0.01) as was the use of anal-
gesics at t1 (estimate=−0.16, p=0.04). The psycho-
logical symptom burden did not change significantly 
over time (estimate=0.10, p=0.10). The number of 
symptoms changed significantly from t1 to t5 (esti-
mate=1.87, p=0.02).

DISCUSSION
To our knowledge, this is the first real-world longi-
tudinal multidimensional study of symptom burden 
among men receiving one or more lines of treatment 
for mCRPC. The aim was to investigate changes in 
symptom burden during the first year of life-prolonging 
treatment. Previous research has focused on HRQoL 
along with descriptions of some symptoms, often 
pain.13 14 The results may give valuable information 
useful for symptom management in enhancing the best 
possible QoL.

Of the 10 symptoms reported by 50% or more 
of the men, 9 were physical. The two aspects of 
sexual problems were the symptoms with the highest 
frequency and severity scores at all time points, which 
is not surprising given the castration therapy all men 
had. That men in this phase report frequent sexual 
problems has been shown before.22 In all stages of the 
disease, sexual problems are frequently reported and 

highly prioritised by the men. But in the CRPC-phase, 
it is scored lower than pain, fatigue, physical activity 
and urinary frequency problems.23 It is possible that 
the sexual problems and the distress they may cause 
often are overlooked in the clinical situation in this 
late phase of the disease and in this age group. Old age 
in combination with having a life-limiting disease may 
influence how these symptoms are met by healthcare 
professionals. Hence, these problems need to be more 
acknowledged by healthcare professionals to relieve 
distress although the underlying causes may be diffi-
cult to solve.

Sweats and lack of energy were the most commonly 
reported symptoms. Sweats are probably related to the 
castration therapy and although this was a frequently 
reported symptom; the severity and distress rates 
were not very high and were quite stable over time. 
Sweats alternated with lack of energy as the symptom 
most often reported as occurring at the different time 
points. Lack of energy was also fairly stable, with a 
small increase, in all dimensions during the 1-year 
follow-up. The MSAS questionnaire uses the concept 
‘lack of energy’ which may be similar to the concept 
‘fatigue’ that is more often used in this context. Fatigue 
has been shown to be the symptom most frequently 
reported by men with mCRPC, followed by pain.22 24 
Furthermore, fatigue has been shown to affect QoL,25 
as well as being one of the health problems most highly 
prioritised by this group, surpassed only by pain.23

Pain is a common symptom in men with 
mCRPC,13 14 24 and even if it was not reported as the 
most common symptom in the present study, it was one 
of the ten most reported symptoms. Pain was also the 
only symptom for which the distress scores were equal 

Missing 11 8.2
Metastasis site* Bone 89 66.4

Lymph nodes 37 27.6
Lung 3 2.2
Liver 2 1.5
Other 1 0.7
Missing 2 1.5

Treatment Abiraterone 17 12.6
Docetaxel 38 28.4
Enzalutamide 69 51.5
Radium-223 4 3.0
Cabazitaxel 3 2.3
Other‡ 3 2.3
Missing –

Analgesic use* Yes/no 66/65 50.4/49.6
Missing –

*At inclusion.
†At primary diagnosis.
‡Abiraterone or enzalutamide plus study drug/placebo.
PSA, prostate-specific antigen.

Table 1  Continued
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or higher than the frequency and severity scores at all 
time points except the last one (t5). That almost 50% 
of the men reported pain at t1 may indicate that pain 
management was not sufficient even if the symptom 
seemed to be recognised and 50% of the men were 
using analgesic drugs already at inclusion. The pain 
these men are suffering from may be related to bone 
metastases26 and one aim with treatment in this phase 
is also symptom reduction why the treatment itself 
may be part of the symptom management. However, 

the different dimensions of pain were rather stable 
over time even if the frequency where at the highest 
at the last time point. This indicates that it would be 
interesting to follow the development of pain after this 
first year.

The physical symptom subscale, as a measure of 
symptom burden, was the only one that changed 
significantly during the follow-up. The mean score 
was relatively low at t1 (0.47) but was higher (worse 
physical symptom burden) at t5 (0.63), and highest at 

Figure 2  Frequency (F), severity (S) and distress (D) for symptoms reported by ≥50% of the men at any of the time points t1–t5.
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t2 (0.64). This is the opposite of patients with newly 
diagnosed cancer at stages II–III where the scores 
decreased over a 1-year period27 The high value at t2 
may be related to that 30% of the men were receiving 
chemotherapy with accompanying symptoms/side 
effects. The corresponding value for patients with 
colorectal cancer during their second or third cycle 
of chemotherapy is 0.58.28 The increase in symptom 
scores for the men with mCRPC is probably related to 
their progressive disease, where the frequency, severity 
and distress caused by each symptom may increase, 
together with that new symptoms may appear.

The only psychological symptom among the top 
10 reported during the 5 time points was difficulty 
sleeping. Questions can be raised about why the men 
did not report higher levels of psychological symp-
toms since psychological distress has been shown 
to be related to advanced cancer and to progressive 
disease.15 29 30 In a study comparing groups with low 
and high number of symptoms using MSAS (0–12 
symptoms vs 13–32 symptoms), Gilbertson-White et 
al31 found that there were more psychological symp-
toms among the top 12 symptoms in the group of 
those with many symptoms (13–32 symptoms) than in 
the group with fewer symptoms (0–12 symptoms). By 
this definition, in the present study, many men are in 
the low symptom group even if the average number of 
symptoms is just above 12 at the last time point (t5).

Psychological symptom burden did not change 
significantly over time. This was quite surprising 
given that several men had a progression during the 
follow-up. Distress has been described in terms of fear 
of progression by men with advanced prostate cancer, 
who also describe uncertainty about the time they 
may have ahead.32 Physical symptoms together with 
progression may also induce fears about functional 

decline, about being dependent, and also about death 
and dying.15

The range in number of symptoms was large: some 
men reported up to 33 symptoms while others did not 
report any symptoms at all, nevertheless there was a 
significant change over time. The presence of many 
symptoms may be a sign that life is approaching the 
end33 and should be taken into consideration by the 
healthcare professionals interacting with these men. 
The high number of symptoms reported by some 
men may also indicate a need for improved symptom 
management.

Management of symptoms that men with mCRPC 
are experiencing is of great importance and is in line 
with the recommendation of an early integrated pallia-
tive care approach aiming to ensure best possible QoL. 
The International Association for Hospice and Palliative 
Care stresses that in order to improve or retain QoL, 
early identification and assessment of physical, psycho-
social and spiritual symptoms is needed.10 In this group 
of men with incurable disease, it is, therefore, relevant 
to adopt a palliative approach during the whole trajec-
tory from starting life-prolonging treatment to the end 
of life, including adequate symptom management. If 
problems are managed early, unnecessary suffering can 
be avoided. The findings from the present study indi-
cate that there are unmet needs regarding management 
of sexual problems and other physical symptoms, such 
as pain and lack of energy, among others. A thorough 
symptom assessment may help find the individuals with 
the greatest need for support to deal with both physical 
and psychological symptoms. The professional team at 
the oncology department should be able to manage most 
of the palliative care needs of this group of patients, and 
for the more difficult cases they can request help from 
the specialist palliative care team.10 34 35

Table 2  Symptom burden of 134 men with metastatic castration-resistant prostate cancer, who completed at least two questionnaires 
at any time point: mean, SD, median, IQR, min-max.

t1 (n=134) t2 (n=134) t3 (n=119) t4 (n=109) t5 (n=80)

Number of symptoms
 � Mean (SD) 10.25 (7.30) 11.92 (7.73) 12.08 (7.75) 11.50 (6.92) 12.14 (7.93)
 � Median (IQR) 9.00 (11.25) 11.00 (9.00) 11.00 (10.00) 11.00 (10.00) 11.00 (12.00)
 � Min-max 0–31 0–33 1–33 1–33 0–33
 � Missing – – – 1 2
Physical symptoms (MSAS-PHYS subscale)
 � Mean (SD) 0.47 (0.48) 0.64 (0.56) 0.57 (0.52) 0.58 (0.53) 0.63 (0.65)
 � Median (IQR) 0.35 (0.80) 0.50 (0.78) 0.46 (0.75) 0.49 (0.71) 0.47 (0.94)
 � Min-max 0.00–2.06 0.00–2.62 0.00–2.10 0.00–2.38 0.00–3.04
 � Missing – – – – –
Psychological symptoms (MSAS-PSYCH subscale)
 � Mean (SD) 0.44 (0.56) 0.51 (0.67) 0.49 (0.66) 0.47 (0.62) 0.59 (0.75)
 � Median (IQR) 0.20 (0.77) 0.16 (0.92) 0.20 (0.81) 0.25 (0.75) 0.24 (0.96)
 � Min-max 0.00–2.50 0.00–2.50 0.00–3.06 0.00–2.34 0.00–3.00
 � Missing – – – – –
MSAS, Memorial Symptom Assessment Scale.
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Strengths and limitations
A strength of this study is the longitudinal design, 
and that a large proportion of the men agreed to 
participate. Given that this is a group of seriously ill 
patients, the large proportion of men who completed 
all follow-ups must also be considered a strength. The 
attrition rate was 18.6% whereas in a global study 
among patients with advanced cancer the attrition 
rate was 33%.36 The mean age was somewhat higher 
than in other studies of the population of men with 
mCRPC.14 37 This may be related partly to that the 
‘real-world’ sampling used in this study was successful 
in including patients that would not be considered 
for some treatment studies. However, the old age in 
combination with the fact that most of the men had 
a second-generation antiandrogen (enzalutamide or 
abiraterone) as the first line of treatment may also indi-
cate a limitation due to selection bias. Some men may 
have been lost to treatment studies including chemo-
therapy. Another strength of this study is that we used 
a well-validated and multidimensional measure of 
symptoms and symptom burden.19 20 Furthermore, a 
strength is that medical data were collected from the 
medical records not only concerning primary treat-
ment and disease classification data at primary diag-
nosis but also concerning actual treatment and medical 
follow-up.

CONCLUSION
Understanding the different dimensions of symp-
toms, particularly physical symptoms and changes in 
symptom burden, of men with mCRPC during the 
first year of life-prolonging treatment may contribute 
to effective symptom management. Early integration 
of a palliative care approach may be helpful in order 
to ensure the best possible QoL in this late phase of 
the disease. To develop a full picture of the symptom 
burden of men with mCRPC, additional studies with a 
longer follow-up period may be beneficial. Also, qual-
itative studies may give a deeper understanding of the 
men’s experiences of the overall symptom burden, as 
well as the meaning of the different dimensions of the 
symptom experiences.
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