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Background: Clinician predicted survival (CPS) plays a crucial role in palliative care, informing physicians 
of appropriate treatment best suited to the patient. The primary objective of this study was to assess the 
accuracy of CPS of cancer patients referred for palliative radiotherapy. Secondary objectives included an 
analysis of factors predictive of accurate CPS, comparisons of the accuracy of survival predictions over 
subsequent clinic visits, and comparisons to the previous study in the Rapid Response Radiotherapy Program 
(RRRP) in 2005.
Methods: CPS was provided by one of four radiation oncologists from August 2014 to March 2017. 
Karnofsky Performance Status (KPS), primary cancer site, and sites of metastases were recorded. Date of 
death was retrieved from the Patient Care System (PCS) and Excelicare. Mean difference between actual 
survival (AS) and CPS was used to determine the accuracy of survival predictions.
Results: One-hundred seventy-two patients were included in the final analysis. Survival was largely 
overestimated (n=135, 78.5%), with CPS being overestimated by 19.0 weeks on average. KPS (P=0.2), 
primary cancer site (P=0.08), and various sites of metastases were not significantly related to CPS accuracy. 
Gender was significantly related to CPS accuracy after multivariable analysis (P=0.04), but was no longer 
significant after excluding prostate and breast cancer patients in multivariable analysis (P=0.2). The mean 
difference between AS and CPS did not significantly change over subsequent visits (P=0.5) and CPS accuracy 
decreased significantly compared to the previous RRRP study (P=0.04).
Conclusions: The survival estimates provided by radiation oncologists are inaccurately overestimated. 
Further research should aim to increase the accuracy of CPS in order to improve patient outcomes.
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Introduction

Predicted survival as determined by clinicians, serves as a 
decisive factor in end-of-life planning in palliative care (1).  
Despite the emotional strain of receiving terminal 
diagnoses, many patients strongly value their prognoses (2). 
Furthermore, survival predictions provide clinicians with 
critical information used to adapt care, allowing for the 

determination of treatment setting and intent best suited 
to the patient (1). For radiation oncologists, predictions of 
survival serve as indicators of suitable dose fractionation 
schedules, which are adapted based on the palliative needs 
of the patient (3). 

A general trend of inaccurate clinician predicted survival 
(CPS) has been reported in the literature, with most 
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clinicians having a tendency to overestimate survival (4).  
Inaccuracies in prognoses may lead to inappropriate 
treatment-related decisions, such as the administration of 
aggressive therapies that result in unnecessary toxicities (3). 
Ultimately, the goal of researching CPS is to improve the 
quality of life (QOL) of patients by determining how to 
provide them with more accurate prognoses, allowing them 
to make critical decisions and have open communication 
with those closest to them about their wishes nearing the 
end-of-life.

The primary objective of the present study was to 
determine the accuracy of survival estimates for patients 
receiving palliative radiotherapy, as predicted by four 
radiation oncologists in the Rapid Response Radiotherapy 
Program (RRRP). Secondary objectives of this study 
include (I) an analysis of factors predictive of accurate CPS, 
(II) comparisons of the accuracy of survival predictions 
over subsequent clinic visits, and (III) comparisons of the 
accuracy of predictions in this study to those of the previous 
study in the RRRP in 2005 (5).

Methods

Patient population

The RRRP clinic at Sunnybrook Health Sciences Centre 
in Toronto offers prompt palliative radiotherapy to 
patients with advanced cancer. The RRRP primarily 
alleviates symptoms related to advanced stages of cancer 
to improve QOL. Most patients are referred to the RRRP 
for symptomatic bone metastases. Patients referred to 
RRRP from August 2014 to March 2017 with a reported 
CPS and date of death (DOD) were included in the study. 
The study was approved by the institutional ethics board of 
Sunnybrook Health Sciences Centre (No. 371-2014).

Survival prediction and data collection

CPS was provided by one of four radiation oncologists as a 
specific length of time in months or years. Patients did not 
have direct involvement in the study and were not provided 
their CPS unless they requested it, as such informed 
consent was not obtained. Additional patient characteristics 
including Karnofsky Performance Status (KPS), primary 
cancer site, and sites of metastases were obtained from 
medical records by research assistants and inputted into 
a secure database. The previously listed data points were 
collected at each of the patients’ subsequent clinic visits 

within the study period. DOD was collected for each 
patient with CPS on February 1st, 2018 from the Patient 
Care System (PCS) and Excelicare. 

Statistical analysis

Median, inter-quartiles (IQR), and range were reported 
for continuous variables related to patient demographics 
and clinical information, whereas number of patients and 
proportions (percentages) were reported for categorical 
variables. The total number of visits per patient within the 
study period were calculated and reported as frequencies. 

Descriptive analysis was conducted on actual survival 
(AS), CPS, and the difference between AS and CPS (i.e., 
AS minus CPS). The mean, 95% confidence interval (CI), 
and standard deviation (SD) were also calculated for the 
difference between AS and CPS. The accuracy of CPS was 
defined as the mean difference between AS and CPS in 
weeks. A negative difference in AS and CPS indicated an 
overestimation of survival, whereas a positive difference 
indicated an underestimation of survival. Weighted Kappa 
was used for testing the agreement between AS and CPS, 
where Kappa >0.75 was excellent, 0.40–0.75 was fair to 
good, and <0.40 was poor (6). A Wilcoxon rank-sum test 
was used for comparing the accuracy of CPS in patients 
with shorter (≤26 weeks) and longer (>52 weeks) survival. 
A t-test was conducted to determine significant difference 
between our study and the 2005 study. P<0.05 were 
considered to be statistically significant. 

For comparisons of the accuracy of CPS between the first 
visit and all other visits, and also between subsequent visits, 
a general linear mixed model was applied. The outcome was 
the mean difference between AS and CPS in weeks and the 
independent variable was the categorical variable of visit 
number. 

To search for significant covariates related to the 
accuracy of CPS at the first visit, univariate general linear 
mixed model was performed. The difference between AS 
and CPS in weeks was the outcome and the independent 
variables included gender, sites of metastases, KPS (binary 
or categorical), and primary cancer site. The coefficient 
and its standard error (SE), P, and Alaike information 
criterion (AIC, where lower AIC indicates better fit of 
model) were calculated for each factor. KPS of 0–40 and 
a primary cancer site of prostate were used as reference 
groups for comparisons in the model. Using a backward 
selection procedure, a multivariable linear mixed model 
was conducted. Variables from univariate analysis with 
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P<0.10 were included in the backward selection. The final 
multivariate model only included significant predictive 
factors with P<0.05. 

Significant changes in the accuracy of CPS over 
successive years from first to last clinic date were determined 
using a general linear mixed model. The difference between 
AS and CPS in weeks was the outcome and the independent 
variable was the continuous variable of time in months. The 
coefficient and its SE, and P were calculated. All analyses 
were conducted using Statistical Analysis Software (SAS 
version 9.4 for Windows), where P<0.05 was considered 
statistically significant.

Results

A summary of patient characteristics is provided in Table 
1. One-hundred seventy-two patients with reported DOD 
and CPS were included in the final analysis. The median 
patient age was 75.2 years (range: 38.4–93.9 years), with 
most being male (n=106, 61.6%). Lung was found to be 
the most common primary tumour site (n=46, 26.74%), 
followed by prostate (n=41, 23.84%), and gastrointestinal 
(GI) (n=30, 17.44%). The most prevalent sites of metastases 
were bone (n=149, 86.63%), liver (n=43, 25.0%), and lung 
(n=40, 23.26%). Median KPS was found to be 60 (range: 
20–100), with the majority of patients having a KPS level 
between 50 and 70 (n=83, 48.26%). The number of patients 
with subsequent visits gradually decreased, with 88 (49.44%) 
patients having only one visit, 44 (24.72%) patients having 
two, and 19 (10.67%) patients having three. The four 
radiation oncologists provided a total of 373 predictions for 
the 172 patients. 

Table 1 Patient demographics

Patient demographics N=172

Age (years)

N (range) 172 (38.4, 93.9)

Median (inter-quartiles) 75.2 (63.9, 80.7)

Gender, n (%)

Male 106 (61.63)

Female 66 (38.37)

KPS

N [range] 169 [20, 100]

Median [inter-quartiles] 60 [50, 80]

KPS categories, n (%)

0–40 42 (24.42)

50–70 83 (48.26)

80–100 44 (25.58)

Unknown 3 (1.74)

Primary cancer site, n (%)

Lung 46 (26.74)

Prostate 41 (23.84)

Gastrointestinal 30 (17.44)

Breast 24 (13.95)

Urinary system 15 (8.72)

Skin 6 (3.49)

Gynecological 2 (1.16)

Other 8 (4.66)

Table 1 (continued)

Table 1 (continued)

Patient demographics N=172

Sites of metastases, n (%)

Bone 149 (86.63)

Liver 43 (25.00)

Lung 40 (23.26)

Lymph 36 (20.93)

Brain 18 (10.47)

Other 36 (20.93)

Patients with maximum number of visits, n (%)

1 88 (49.44)

2 44 (24.72)

3 19 (10.67)

4 12 (6.74)

5 5 (2.81)

6 2 (1.12)

7 4 (2.25)

8 2 (1.12)

9 1 (0.56)

13 1 (0.56)

KPS, Karnofsky Performance Status.
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A summary of AS, CPS, and accuracy of survival 
predictions is provided in Table 2. The mean AS from the 
first visit was 26.76 weeks (SD ±30.49), whereas median 
AS was 12.9 weeks (IQR: 5.9 and 35.5). Eighty-two 
(47.7%) patients passed away within 12 weeks of their first 
consultation. The mean and median CPS, as determined 
by clinicians on the patients’ first visit, was found to be 
45.71 weeks (SD ±38.77) and 28.5 weeks (IQR: 13.0 and 
52.0), respectively. The mean and median difference 

between AS and CPS for the entire patient population 
from the first visit was −18.95 (SD ±36.14) and −14.0 
(IQR: −36.4 and −1.3) weeks, respectively. For patients 
with an AS ≤12 (n=82), 13–26 (n=31), 27–52 (n=28), and 
>52 weeks (n=31), the mean difference in AS and CPS was 
−24.9, −27.0, −13.7, and −0.1 weeks, respectively. Figure 1  
shows a bar graph of the agreement between AS and CPS 
category at the first visit and Figure 2 shows a scatter plot 
of the same information for each patient. For patients with 
an AS ≤12, 13–26, 27–52, and >52 weeks, CPS was within 
the same time frame in 24.4%, 35.5%, 50.0%, and 54.8% 
of patients, respectively. The Kappa Cohen value between 
CPS and AS was 0.2 (95% CI between 0.1 and 0.3), which 
indicates poor agreement (6). The accuracy of CPS was 

Table 2 Actual survival (AS), clinician predicted survival (CPS), and 
accuracy of CPS

Survival predictions and accuracy N=172

AS (weeks)

Mean ± SD (95% CI) 26.76±30.49 (22.17, 31.34)

Median (inter-quartiles) 12.9 (5.9, 35.5)

Range 0.1, 152.4

AS categories

≤12 weeks 82

13–26 weeks 31

27–52 weeks 28

>52 weeks 31

CPS (weeks)

Mean ± SD (95% CI) 45.71±38.77 (39.87, 51.54)

Median (inter-quartiles) 28.5 (13.0, 52.0)

Range 4.0, 208.0

CPS categories

≤12 weeks 24

13–26 weeks 62

27–52 weeks 48

>52 weeks 38

Difference in AS-CPS (weeks)

Mean ± SD (95% CI) −18.95±36.14 (−24.39, −13.51)

Median (inter-quartiles) −14.0 (−36.4, −1.3)

Range −150.4, 98.4

Survival estimation

Overestimation 135 (78.49)

Same estimation 1 (0.58)

Underestimation 36 (20.93)

CI, confidence interval; SD, standard deviation.

Figure 1 Agreement between AS and CPS categories. AS, actual 
survival; CPS, clinician predicted survival.

Figure 2 Scatter plot of agreement between AS and CPS. Dotted 
line represents points where CPS and AS are equivalent. AS, actual 
survival; CPS, clinician predicted survival.
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significantly greater in patients with an AS >52 weeks when 
compared to patients with an AS ≤26 weeks (P=0.02). The 
accuracy of CPS in the present study was significantly lower 
than that of the 2005 study (P=0.04), where mean difference 
in AS & CPS was −12.3 weeks (SD ±38.8, n=739) (5). 

Table 3 shows the P comparing the accuracy of CPS 
between subsequent visits, and between every visit and 
the first visit. There was no significant difference in the 
accuracy of CPS between all visits (P=0.5), which includes 
comparisons between subsequent visits and between every 
visit and the first visit. Additionally, the difference between 
AS and CPS did not significantly change over the course of 
this study from the first to last clinic date (P=0.1).

KPS overall was not found to be significantly related 
to mean difference in AS and CPS (P=0.2) at the first 
visit upon univariate general linear mixed model (Table 4).  
Additionally, no sites of metastases were identified as 
significantly correlated to the difference in AS and CPS at 
the first visit. Primaries in the breast, GI tract, and lung 
were found to be significantly related to mean difference 
in AS and CPS relative to a primary of prostate (P=0.01, 
0.01, 0.04, respectively), with prostate being significantly 
less predictive of accurate CPS. Three variables with P<0.1 
were included in the backward selection (gender, P=0.04; 
KPS <40, P=0.06; and primary cancer site, P=0.08). 

Upon multivariable analysis (Table 5) only gender was 

found to be significantly related to mean difference in AS 
and CPS (P=0.04) at the first visit, with females having a 
significantly smaller absolute mean difference between AS 
and CPS than males (−11.7 vs. −23.5 weeks). 

In order  to  e l iminate  potent ia l  b ias ,  a  second 
multivariable linear mixed model was conducted in which 
prostate and breast cancer patients were excluded (n=107). 
It was found that gender was no longer significantly related 
to mean difference in AS and CPS (P=0.2), and KPS >40 
almost reached statistical significance (P=0.06) (Table 6).

Discussion

In the present study, the CPS of radiation oncologists was 
generally inaccurate, with most survival estimates being 
overly optimistic. KPS, primary cancer site, and sites of 
metastases were not indicative of accurate CPS and CPS did 
not show any significant changes over subsequent visit dates. 
Only female gender was correlated with accurate CPS. 

The trend of overly optimistic survival predictions is 
consistent with previously reported results in the literature, 
as shown in the review by Cheon et al. (4). Such trends can 
potentially be attributed to the ‘Illusion of Control’, a form 
of cognitive bias which describes an expectancy of success 
and greater control over a situation, which may be reflected 
in physicians’ wishes for their patients to have the best 
possible outcomes and reluctance to accept their inability to 
increase longevity (3,7). 

The current study found that patients with longer survival 
(>52 weeks) had significantly more accurate CPS than patients 
with shorter survival (≤26 weeks) (P=0.02). A phenomenon 
known as the horizon effect suggests that CPS accuracy 
improves the closer it is made to the patient’s death (8).  
However, the horizon effect could not be appropriately 
evaluated in the present study as patients who are perceived 
to die within a few weeks are often not referred to RRRP.

Three survival prediction analysis studies by Chow et al. 
(5,9) and Gripp et al. (3) found that patients with a survival 
of ≤6 months were more likely to have overestimates in CPS 
and patients with survival ≥9 months were more likely to 
have underestimates in CPS. In two sequential prospective 
studies by Morita et al. (n=150 and 108), it was found that 
serious overestimates in survival (difference between AS and 
CPS was ≥28 days and CPS was two times greater than AS) 
were related to the rapid onset of complications in advanced-
stage disease, while also stating that serious underestimates 
(d i f f e rence  be tween  AS  and  CPS was  ≥28  days  
and AS was two times greater than CPS) were related to 

Table 3 General linear mixed model comparison of mean AS-CPS 
between visits

Comparison of mean AS-CPS P

Overall visits 0.5387

Visit 2 vs. 1 0.6638

Visit 3 vs. 2 0.1074

Visit 4 vs. 3 0.2137

Visit 5 vs. 4 0.5469

Visit 6 vs. 5 0.7787

Visit 2 vs. 1 0.6638

Visit 3 vs. 1 0.1797

Visit 4 vs. 1 0.7811

Visit 5 vs. 1 0.3807

Visit 6 vs. 1 0.6745

Analysis was conducted on data up to visit six as less than  
10 patients had visit data after the sixth visit. AS, actual survival; 
CPS, clinician predicted survival.
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sudden remission of tumour-related pathologies (e.g., bowel 
obstruction, ascites, etc.) or benign complications (10).  
As such, a variety of factors may contribute to inaccurate 
CPS that clinicians may not be able to account for.

KPS at all levels was not found to be significantly 

predictive of accurate CPS (P=0.2). A prospective cohort 
study by Fairchild et al. (n=126) found KPS at all levels 
to be a significantly predictive factor of accurate CPS 
made by physicians (P=0.0003) and nurses (P=0.04) (8). 
However, some studies have found KPS to be at risk for 

Table 4 Univariate analysis of predictive factors 

Predictive factor Coefficient (SE) P AIC

Gender (F vs. M) 11.768 (5.612) 0.0375 1,711.7

Bone metastasis (Y vs. N) 2.315 (8.119) 0.7758 1,715.2

Lymph metastasis −5.015 (6.783) 0.4607 1,715.1

Liver metastasis 8.001 (6.353) 0.2096 1,714.2

Lung metastasis 9.721 (6.500) 0.1366 1,713.5

Brain metastasis 8.832 (9.004) 0.3280 1,714.1

Other sites of metastasis 6.187 (6.778) 0.3626 1,714.8

KPS >40 −12.11 (6.432) 0.0615* 1,684.7

KPS >70 −1.020 (6.401) 0.8736 1,688.2

KPS categories (overall) 0.1536 1,678.8

50–70 vs. 0–40 −13.304 (6.858) 0.0541

80–100 vs. 0–40 −9.854 (7.813) 0.2090

80–100 vs. 50–70 – 0.6101

Primary cancer site (overall) 0.0835* 1,644.0

Breast vs. prostate 23.050 (9.249) 0.0137

GI vs. prostate 23.331 (8.646) 0.0077

Lung vs. prostate 16.100 (7.729) 0.0388

Other vs. prostate 15.848 (11.811) 0.1816

Urinary vs. prostate 14.983 (10.859) 0.1696

Breast vs. GI – 0.9773

Breast vs. lung – 0.4442

Breast vs. other – 0.5721

Breast vs. urinary – 0.4968

GI vs. lung – 0.3932

GI vs. other – 0.5435

GI vs. urinary – 0.4643

Lung vs. other – 0.9827

Lung vs. urinary – 0.9170

Other vs. urinary – 0.9506

*, values with P<0.10 were included in the backward selection process. AIC, Alaike information criterion; KPS, Karnofsky Performance 
Status; GI, gastrointestinal.
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greater subjectivity at lower levels of functional status, 
as it was initially created with a focus on curative rather 
than palliative treatment (11). Given this and the present 
results, the use of KPS in the formation of CPS should 
be limited until greater consistency in the literature 
is available on its efficacy or an alternative measure of 
performance status for patients receiving palliative care 
should be used to inform CPS. 

Neither primary cancer site nor sites of metastases were 
found to be significantly related to CPS accuracy in the 
present study. Breast and colorectal primaries have been 
found to be correlated to greater overall survival when 
compared to lung, lymphoma, and head and neck primaries 
(P=0.002 and 0.01, respectively), while a primary of lung 
(P<0.0001) was correlated to poorer overall survival when 
compared to the previously mentioned primaries in the 
same patient population (3,12). Bone metastases have been 
correlated with greater overall survival when compared to 
brain, liver, lung or multiple sites of metastases (P<0.001), 
while brain metastases (P=0.01) were significantly correlated 
to reduced survival (3,13). Despite this knowledge, in the 
present study CPS was generally inaccurate and neither 
primary cancer site nor sites of metastases had any bearing 
on the accuracy of CPS; thus other factors or tools should 

be used to improve CPS accuracy.
Upon multivariable analysis, only female gender (P=0.04) 

was found to be predictive of accurate CPS, potentially 
reflecting gender differences in the reporting of symptoms. 
A study by Ladwig et al. on a sample of German patients 
(n=7,460, not all were cancer patients) found that females 
reported significantly more symptoms when compared 
to males (P≤0.001) (14). The increased reporting of 
symptoms in females may provide clinicians with a better 
understanding of the patients’ disease, potentially resulting 
in more accurate CPS in females compared to males. 
However, upon excluding breast and prostate cancer 
patients, gender was no longer significantly related to CPS 
accuracy (P=0.2), reducing the validity of this finding as it 
may be confounded by this potential bias. 

CPS accuracy remained stable over subsequent visit 
dates (P=0.5), contrary to older studies by Parkes (15) and 
Oxenham (16) which reported mild improvements in CPS 
accuracy over subsequent visits, attributed to increased 
familiarity of the physician with the patient’s case. This 
difference may be attributable to the fact that the RRRP 
operates as an outpatient clinic, whereas the previous studies 
by Parkes and Oxenham were conducted in inpatient settings 
which allow for more direct contact with patients and 
progressive familiarity with their cases. In the RRRP, regular 
contact with radiation oncologists is limited and there is a 
greater focus on the need for palliation of symptoms rather 
than on the overall progression of disease, thereby limiting 
the radiation oncologists’ understanding of factors affecting 
patients’ survival. Future studies should continue to compare 
the accuracy of CPS between subsequent patient visits and 
varying specialities, as information on this is somewhat 
limited and outdated (15,16). 

The accuracy of CPS in this study (−19.0 weeks, SD 
±36.1) was significantly inferior when compared to the 
previous study conducted in the RRRP (P=0.04), which 
reported the mean difference between AS and CPS to be 
−12.3 weeks (SD ±38.8) (5). The degree of overestimation 
in CPS has increased since the 2005 study, which may 
be due to differences in the characteristics of the patient 
population. The 2005 study had a larger proportion of 
patients with lung cancer when compared to the present 
study (51% vs. 27%), which has been associated with 
decreased survival, potentially aiding physicians in making 
more accurate CPS (3,8). However, it should be noted that 
the present study reported a significant decrease in the 
accuracy of CPS for patients with shorter overall survival, 
despite contradictions found in the literature. 

Table 5 Multivariate analysis of predictive factors of the accuracy of 
CPS at the first visit (n=172)

Final model (AIC =1,711.7) Coefficient (SE) P

Gender (F vs. M) 11.768 (5.612) 0.0375

AIC, Alaike information criterion; CPS, clinician predicted survival.

Table 6 Multivariate analysis of predictive factors of the accuracy 
of CPS at the first visit with the exclusion of breast and prostate 
primaries (n=107)

Excluding prostate/breast cancer 
patients

Coefficient (SE) P

Univariate model

Gender (F vs. M) 8.598 (6.380) 0.1808

KPS >40 (Y vs. N) −13.898 (7.231) 0.0575

Multivariate model

Gender (F vs. M) 7.316 (6.488) 0.2623

KPS >40 (Y vs. N) −12.923 (7.273) 0.0787

CPS, clinician predicted survival; KPS, Karnofsky Performance 
Status.
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Within the present study, the accuracy of survival 
estimates did not significantly increase over successive 
years between 2014 and 2017 (P=0.6). However, this 
study was only conducted over the course of three and 
a half years. The stagnation in the accuracy of survival 
predictions has been reported for decades, with a 
commentary by Parkes stating that the prognostic abilities 
of physicians had not changed since their previous study in 
the early 1970s (15,17).

Considering the generally poor prognostic ability of CPS 
as reported in the present study and others in the literature, 
future research should seek to validate prognostic models 
to aid clinicians in forming accurate predictions. It would 
be worthwhile to compare the accuracy of these previously 
mentioned models against CPS in order to quantify the 
degree of discordance in the future. It is improbable 
that education measures will improve the predictions of 
clinicians; therefore, the use of such models developed 
for an array of patients receiving palliative radiotherapy, 
including patients with brain and bone metastases, may 
be valuable as they take into account factors such as KPS, 
WHO performance status, and age (18,19). Additionally, 
further research into the use of artificial intelligence and 
data mining of patient databases for the development of 
electronic survival estimation applications for end-of-life 
conditions may be a potential consideration. 

This study is limited by a small sample size of 172 patients. 
Additionally, patients who are within the last few weeks of 
survival may not be referred to the RRRP as it would be 
burdensome to the patient and radiation may or may not 
improve their QOL at this point. As such, this study may not 
have captured representative information on the accuracy of 
CPS in patients who are rapidly approaching death.

Conclusions

Survival estimates for patients seen in RRRP were found 
to be inaccurate and overestimated. A significant decrease 
in accuracy was observed since the previous RRRP study 
in 2005. KPS, primary cancer site, and sites of metastases 
were not predictive of accurate CPS. Female gender was 
found to be significantly predictive of accurate CPS, which 
may reflect gender differences in symptom reporting. 
No improvements were seen in the accuracy of survival 
predictions over subsequent clinic visits, potentially due to 
the RRRP’s status as an outpatient radiotherapy clinic. Due 
to the limited accuracy of CPS alone, the validation and use 
of prognostic models should be a future consideration.
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