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ABSTRACT
Objective  To examine whether having a better 
care experience with a clinical nurse specialist 
(CNS) is associated with better overall survival of 
patients with cancer in England.
Methods  We identified 99 371 patients with 
colorectal, lung, breast and prostate cancer who 
reported their care experience with CNS from 
the National Cancer Patient Experience Survey 
(2010–2014) and English cancer registration 
linked dataset. We categorised patients’ 
experiences into three groups (excellent, non-
excellent and no CNS name was given), across 
three aspects of CNS care: the ease of contacting 
their CNS, feeling that a CNS had listened to 
them and the degree to which explanations 
given by a CNS were understandable. We used 
univariable and multivariable Cox proportional 
hazards regression analyses to estimate HRs with 
95% CIs by patient experience for each cancer 
adjusting for patients’ sociodemographic and 
disease stage at diagnosis.
Results  Among the three compared groups, 
patients who reported not being given a CNS 
name had the lowest survival. In the adjusted 
Cox regression analysis, the results show that 
among those who reported not being given a 
CNS name, the highest risk of death was in those 
with colorectal, breast and prostate cancers 
only (colorectal HR: 1.40; 95% CI: 1.32 to 1.84; 
breast HR: 1.34; 95% CI: 1.25 to 1.44; prostate 
HR: 1.09; 95% CI: 0.99 to 1.13). However, this 
association seemed reversed among patients 
with lung cancer, although attenuated when 
accounting for potential confounders.
Conclusion  These findings provide new 
evidence of the vital contribution CNS may make 
to cancer survival and suggest CNS input and 
support should be available to all patients after 
the diagnosis.

INTRODUCTION
Cancer survival in the UK is low compared 
with several high-income countries with 

universal healthcare systems.1 Variabili-
ties in underlying health systems, cancer 
policy and clinical practice are known to 
be important drivers of cancer survival.1 
Patient experience is widely considered 
as a central pillar of cancer care quality 
and has also been shown to be associated 
with patient safety, care effectiveness and 
health outcomes in many care settings, 
including cancer.2–6 Previous research 
in England and Europe has shown that 
hospital care quality and patients’ expe-
riences vary in relation to inpatient nurse 

Key messages

What is already known on this topic
	► Improving patients’ experiences of cancer 
care is a high priority in the national 
cancer strategy in England.

	► The role of clinical nurse specialists (CNS) 
in improving experiences of patients with 
cancer is thought to be a positive one but 
has not yet been extensively researched.

What this study adds
	► In our population-based study, we used 
data collected mainly for the purpose of 
measuring experiences of patients with 
cancer at a national level.

	► This study shows for the first time how 
being directed to a specific CNS is 
subsequently associated with better care 
experiences at an individual patient level 
and subsequent survival.

How this study might affect research, 
practice or policy

	► If this association is causal, this is new 
evidence of the vital contribution CNS may 
make to cancer survival.

	► Future research should focus on 
determining what aspects of patients’ 
experience with CNS play the most vital 
role in patients’ assessment, treatment 
and their subsequent survival.
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staffing and education, and improve with higher levels 
of each across many care settings.7–11

Clinical nurse specialists (CNS) play a key role in 
coordinating cancer care, contributing to the cancer 
multidisciplinary team, as well as in providing infor-
mation and emotional support for individual patients 
during face-to-face and telephone contact.12–16 
Previous reports have shown variation in access to CNS 
by geography and by tumour site.17 18 The National 
Cancer Patient Experience Survey (CPES) asks patients 
about a wide range of care aspects including their expe-
riences with CNS.19 CNS care has been shown to play 
a role in patients’ receipt of anticancer therapy and 
in improving experiences of patients with cancer with 
other care aspects such as care coordination, involve-
ment in treatment decisions and overall care experi-
ences.18 20 An important question is whether variation 
in care experiences of patients with cancer with CNS 
is also associated with their survival.

The linked CPES and English cancer registration 
data (CPES-National Cancer Registration and Anal-
ysis Service (NCRAS)) have enabled studies of the 
potential association between patients’ experiences 
and cancer care outcomes.21 Using the CPES-NCRAS 
linked dataset and focusing on the four most common 
cancers (colorectal, lung, breast and prostate cancers), 
this study aimed to examine whether having a better 
care experience of CNS care is associated with better 
overall survival of patients with cancer in England.

METHODOLOGY
Study design and participants
In this population-based study, we extracted data on 
all individuals with a primary, invasive tumour of the 
colorectum, lung, female breast and prostate from 
the CPES-NCRAS linked dataset focusing on patients 
who responded to the National CPES between 2010 
and 2014. The survey sampling frame includes all 
adult patients with a primary diagnosis of cancer who 
have been discharged from a National Health Service 
hospital during a 3-month period in each year. Patients 
are invited to complete the survey by post, with two 
reminders being sent to non-responders. The response 
rate to the survey was stable (64%–68%) between 

2010 and 2014. CPES contains around 70 questions 
covering many aspects of cancer care experience. 
Patients are asked in CPES to report their experiences 
on four aspects of CNS care. These are, as ordered 
in CPES: (1) being given a CNS name, (2) the ease 
of contacting their CNS, (3) feeling that a CNS had 
listened to them and (4) the degree to which expla-
nations given by a CNS were understandable. Patients 
who reported not being given a CNS name were asked 
not to report their experiences in the subsequent 
three CNS experience questions in the survey. For the 
purposes of the analysis, we first identified the group 
of patients who were not given the name of a CNS. 
For patients who were given a CNS name and reported 
their experiences in the remaining three questions, we 
categorised their responses into two main categories: 
‘excellent’ and ‘non-excellent’ experience in line with 
previous reports22–24 (table 1).

Procedures
A total number of 114 898 records were extracted 
from the CPES-NCRAS dataset. Some patients were 
surveyed more than once throughout the different 
iterations of CPES during 2010–2014. Therefore, 
we took the first survey record for each patient and 
removed additional responses (n=6293). In addi-
tion, we excluded cases with a missing socioeconomic 
deprivation score for their area of residence (n=174), 
and patients with a registered date of death before 
treatment and/or diagnosis dates (n=1230). We also 
excluded patients who did not indicate whether they 
had been given a CNS name, and those who did not 
report their experiences for at least one of the CNS 
questions, including patients who reported ‘I do not 
know’ or ‘I did not ask questions’ (n=7825) (figure 1).

Start of follow-up
To eliminate the possibility of ‘immortal time’ bias, 
which occurs when a person-time is counted when 
that person is not at risk of the outcome of interest,25 
we considered that in this study, those patients who 
completed the survey had, by definition, to be alive 
to receive, complete and return it. Ideally, we would 
have used the date at which patients completed their 

Table 1  CPES questions about patients’ experiences with clinical nurse specialists (CNS) categorised into excellent and non-excellent 
experience

Cancer care aspects Exact question in CPES

Experience categories based on CPES answers*

Excellent Non-excellent

Ease of contacting a CNS How easy is it for you to contact your CNS? Easy Sometimes easy, sometimes difficult
Difficult

CNS listening carefully to patients The last time you spoke to your CNS, did she/he listen 
carefully to you?

Yes definitely Yes, to some extent
No

Patients understanding answers 
from a CNS

When you have important questions to ask your CNS, 
how often do you get answers you can understand?

All or most of the time Some of the time
Rarely or never

*Patients who reported that they did not try to ask or contact their CNS were excluded from the analysis.
CPES, Cancer Patient Experience Survey.
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own survey. As this is not recorded, we moved the start 
of follow-up to the survey mail out date provided by 
Quality Health, that is, that patients were considered 
to be at risk of death from the survey mail out. We 
also calculated the ‘immortal time’ between the date 
of diagnosis and the point where the survival anal-
ysis started (survey mail out) in days to adjust for in 
the Cox proportional hazards modelling (figure  2). 
Patients who were still alive were censored on their 
vital status date in the cancer registration (updated 
between 5 and 10 February 2019).

Patients’ information and data analysis
Data on sex, age, geographical region of residence, 
deprivation of area of residence and the TNM 

Classification of Malignant Tumours (TNM) disease 
stage are available in the cancer registry dataset for all 
patients with cancer. For lung cancer, we also extracted 
additional stage information from the National Lung 
Cancer Audit data (n=2888).26 We used self-assigned 
ethnicity information from cancer registration data 
which is derived from the Hospital Episode Statis-
tics (HES) data.26 Due to the limited numbers in each 
ethnic category, we collapsed the 16-group classifi-
cation into two categories: all white background (ie, 
white British, Irish and other white background) and 
non-white.

Socioeconomic deprivation is measured using the 
income domain of the Indices of Multiple Deprivation 

Figure 1  Study population flow chart. CNS, clinical nurse specialist; CPES, Cancer Patient Experience Survey; NCRAS, National 
Cancer Registration and Analysis Service.

Figure 2  Time between date of cancer diagnosis and start of follow-up (CPES mail out) in the study population by cancer type. 
CPES, Cancer Patient Experience Survey.
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(IMD) on the lower super output level. Individual 
patients are assigned a score of 1 (affluent) through 5 
(most deprived) based on their postcode of residence 
at diagnosis. We applied the closest match of each 
patient’s year of diagnosis to one of the four versions 
of IMD available in the cancer registry (2004, 2007, 
2010, 2015). Route to diagnosis data is available for 
all cancer cases diagnosed in England since 2006 and 
is derived by linking HES data, Cancer Waiting Times 
data, cancer screening programmes data and cancer 
registration data.26 The categories used are emergency 
presentation, general practice referral, screening, 
2-week referral and elective referral.

We first tabulated the distribution of patient charac-
teristics (age, sex, socioeconomic deprivation, ethnicity, 
geographical areas), tumour characteristics (disease 
stage at diagnosis) and route to diagnosis according 
to the reported experience with CNS: the ease of 
contacting their CNS, feeling that a CNS had listened 
to them and the degree to which explanations given 
by a CNS were understandable. χ² tests were obtained 
to test for differences between each CNS experience 
group according to age, sex, ethnicity, route to diag-
nosis and stage categories included in these tests.

We used the Kaplan-Meier survival function to 
compare overall patients’ survival in relation to their 
experiences with CNS for all cancers and obtained 
the log-rank test to test for statistical significance. We 
used univariable and multivariable Cox proportional 
hazards regression analyses to estimate unadjusted and 
adjusted HRs with 95% CIs to assess the risk of death 
according to patients’ experiences for each cancer. As 
previously explained, the three categories for patients’ 
experiences were excellent, non-excellent and no CNS 
name was given, using the ‘excellent’ experience as 
the reference group. We included all three aspects of 
patients’ experiences with CNS that are reported in 
CPES: the ease of contacting their CNS, feeling that 
a CNS had listened to them and the degree to which 
explanations given by a CNS were understandable. 
Based on previous literature, several factors were 
considered as potential confounders of the relationship 
between patient experience and survival. We included 
sex, age, socioeconomic deprivation, ethnicity, area 
of residence, route to diagnosis, time between date 
of diagnosis and survey mail out (in days), and stage 
at diagnosis in our modelling, as these factors have 
previously been linked to variation in patients’ expe-
riences,22–24 27 and shown to be associated with cancer 
survival.28–30 We evaluated the assumption of propor-
tional hazards using Schoenfeld residuals.

Assessing health outcomes based on survey 
responses is problematic due to the possibility of 
reverse causation where the current patient’s health 
status might influence their response to the outcome 
measured by the survey. This type of reverse causation 
has been warned against in the literature that investi-
gated the association between patients’ satisfaction and 

their health outcomes.2 In this study, it might well be 
argued that patients could rate their experiences with 
care based on their prognosis and/or extent of their 
current disease progression. Specifically, patients who 
have a worse cancer prognosis might rate their expe-
rience as negative based on their disease prognosis, 
how they feel about this, the treatment they have to 
undergo and the impact of both on their life in general, 
rather than on the actual care their received. A poten-
tial way to assess the impact of this issue is to eliminate 
patients with the worst outcomes in a sensitivity anal-
ysis.31 32 Therefore, we reanalysed survival excluding 
patients with the worst outcomes (lowest 25th quartile 
of survival time: colorectal 731 days; lung 202 days; 
breast 1820 days; prostate 1340 days). All statistical 
analyses were carried out using Stata V.15.1 (Stata 
Corp, Texas, USA).

Patient involvement in this study
The study research team worked and shared methods 
and findings of this study with two patient represen-
tatives (MB and JR) at the National Cancer Research 
Institute. They themselves had conducted work on the 
CPES and were familiar with some of the data used in 
this study. The representative team members provided 
invaluable insight into aspects of the data analysis plan 
and assisted with the drafting of this paper.

RESULTS
The final study population included 99 371 patients 
(colorectal n=24 734; lung n=12 222; breast n=43 
920; prostate n=18 495) who responded to CPES 
between 2010 and 2014. Overall, the proportions of 
patients reported being given the name of a CNS were 
90% of patients with colorectal cancer, 92% of lung, 
94% of breast and only 86% of patients with prostate 
cancer. According to cancer type, tables 2–5 show the 
distributions of patients’ sex, age, ethnicity, socioeco-
nomic deprivation, geography of residence, route to 
diagnosis and disease stage at diagnosis according to 
their reported experience with CNS. More than 89% 
of patients with colorectal, lung, breast and prostate 
cancer reported an excellent care experience with the 
two following care aspects: feeling that a CNS had 
listened to them and that the explanations given by 
CNS had made sense. However, the proportion of 
patients reporting excellent experience with ease of 
contacting their CNS varied between cancer types, 
from 72% for breast and prostate cancer to 78% for 
colorectal cancer. Tables  2–5 also show variation in 
patients’ experiences by their demographic charac-
teristics. Patients aged 45–59 years and those with 
non-white ethnicity backgrounds were more likely to 
report negative experiences across all cancers, while 
women were more likely to report negative care 
experiences compared with men among patients with 
colorectal and lung cancer. Reported care experiences 
also varied by patients’ socioeconomic deprivation, 
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area of residence, route to diagnosis and stage to diag-
nosis, but these variations were not consistent across 
all cancers.

Overall, the Kaplan-Meier survival curves showed 
variation in patient survival according to their reported 
communication experiences with CNS between 
the three compared groups (excellent experience, 
non-excellent experience and no CNS name given) 
(figures  3 and 4). Patients who reported not being 
given a CNS name had the lowest survival among 
the three compared groups across colorectal, breast 
and prostate cancers. Notably, this association was in 
the opposite direction for patients with lung cancer. 
Differences in survival were also observed between the 
patients with excellent and non-excellent experience 
among all cancers and were more pronounced among 
patients with colorectal cancer. The differences were 
all statistically significant (all log-rank tests p<0.001).

Table 6 shows the results of the different Cox propor-
tional hazards regression models for analysis of the 
association between patient experience and survival. 
After adjusting for age and sex in model 1, the results 
show that among those who reported not being given 
a CNS name, the highest risk of death was in those 
with colorectal, breast and prostate cancers (colorectal 
HR: 1.78; 95% CI: 1.68 to 1.88; breast HR: 1.94; 
95% CI: 1.82 to 2.08; prostate HR: 1.58; 95% CI: 
1.48 to 1.69). These estimates were slightly attenu-
ated by further adjustment for stage of disease (model 
2). The association, however, was more clearly atten-
uated when fully adjusted for all covariables (model 
3). The association remained strong among colorectal 
and breast cancers only (colorectal HR: 1.40; 95% 
CI: 1.32 to 1.84; breast HR: 1.34; 95% CI: 1.25 to 
1.44). Among patients with lung cancer, however, the 
picture differed. Those who reported not being given 
a CNS name had a lower risk of death compared with 
other groups, but this association was attenuated when 
adjusted for stage, and in the fully adjusted model 
(HR: 0.92; 95% CI: 0.84 to 0.98).

Patients’ experience with the degree to which expla-
nations given by a CNS were understandable was the 
aspect of CNS communication most strongly associ-
ated with the risk of death, followed by the experience 
of feeling that a CNS had listened to them (table 6). 
Among colorectal, breast and prostate cancers, those 
patients who reported non-excellent experiences with 
understanding CNS explanations had higher risk of 
death compared with those who reported excellent 
experiences (colorectal HR: 1.22; 95% CI: 1.12 to 
1.30; breast HR: 1.23; 95% CI: 1.14 to 1.31; prostate 
HR: 1.26; 95% CI: 1.15 to 1.39, model 3).

In the sensitivity analysis (table  6, model 4), we 
excluded patients in the lowest 25% quartile of 
survival time to investigate whether the association 
between patients’ experiences and their survival might 
be prone to reverse causation. Our hypothesis being 
that patients with better cancer prognosis might be Ty
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more likely to be assigned to a CNS, and those with the 
poorest prognosis might be more likely to be referred 
initially to a palliative care nurse. The association was 
only sensitive to this adjustment among patients with 
breast cancer who reported not being given a CNS 
name (HR: 1.05; 95% CI: 0.85 to 1.09).

DISCUSSION
Measuring experiences with care of patients with 
cancer is vital to assess, monitor and deliver better 
care.33 This study examined whether having a better 
care experience with a CNS is associated with better 
cancer survival in England. Overall, survival of patients 
with cancer varied in relation to their reported commu-
nication experiences with a CNS between the three 
groups compared (excellent experience, non-excellent 
experience and no CNS name given). Patients who 
reported not being given a CNS name had the lowest 
survival and those who reported excellent experience 
had the highest survival for colorectal, breast and pros-
tate cancers. Adjustment for potential confounders 
attenuated these associations, but significant associa-
tions remained.

To our knowledge, this study is the first to use linked 
cancer experience and cancer registration data to 
examine the association between patients’ experiences 
and their survival in England. Our study is particularly 
important as it has shown that better care experiences 
are associated with better patient outcomes. There are 
several explanations for our findings. One way of inter-
preting is that better experiences with CNS enable a 
trusted relationship to grow more quickly in the initial 
period after diagnosis, which therefore promote conti-
nuity of care and help patients to navigate the cancer 
care pathway. This could prevent or offset the effect of 
seeing different clinicians at subsequent appointments 
and of needing to re-explain concerns, which patients 
often describe as a frustrating experience. The lack of 
a trusting relationship is therefore expected to lead to 
less adherence with CNS instructions, less seeking of 
CNS help or advice from the CNS, especially around 
treatment decision-making.

The importance of CNS in cancer care has been 
shown in our previous analysis, where we showed 
that those who reported being given a CNS name 
had better experiences with care coordination, 
involvement in treatment decisions, and the overall 
care experience across colorectal, lung, breast, and 
prostate cancers.18 In addition, the CNS is a direct 
access point for getting help and support from the 
whole cancer team when it is needed.15 34 In partic-
ular, when patients have new or developing symp-
toms, they may contact the CNS who will then 
speak to the oncology team or allied health profes-
sionals. In cases where a CNS is not able to manage 
a patient’s symptoms, they arrange for them to see 
the oncology team. From a patient’s perspective, that 
process is seamless and timely, and without a CNS, Ty
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it is very hard to access the oncology team meaning 
that a lot of time can potentially be wasted resulting 
in symptoms not being dealt with in a timely fashion. 
Previous research has shown that patients report 
more positive experiences of care coordination 
in Trusts where there are more CNS per patient.11 
Future research should focus on whether it is CNS 
availability, the size of the cancer centre or its ability 
to foster organisational cultures that empower both 

CNS and the whole cancer team that lead to the 
improved experiences of care and outcomes. Our 
results showed some variation but limited associa-
tion between patients’ experiences of CNS care and 
outcomes. The association between patients’ expe-
riences with CNS and their survival was attenuated 
after we adjusted for differences in patient mix and 
additional covariables. While our findings do not 
prove causality, they suggest that the CNS role is 

Figure 3  Kaplan-Meier survival estimates of death from any cause in (A) patients with colorectal and (B) patients with lung cancer, 
in relation to their care experience with CNS. CNS, clinical nurses specialist; CPES, Cancer Patient Experience Survey,

Figure 4  Kaplan-Meier survival estimates of death from any cause in (C) patients with breast and (D) prostate cancer, in relation to 
their care experience with CNS. CNS, clinical nurses specialist; CPES, Cancer Patient Experience Survey,
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having an influence on both experiences of patients 
with cancer and their subsequent survival.

Previous studies found that patients with lung 
cancer who were assessed early by CNS were more 
likely to have an increased treatment uptake,20 a 
lower hazard of death (HR=0.83, 95% CI: 0.73 to 
0.94) or hospital unplanned admissions.12 Among 
patients with lung cancer, the association between 
experience with CNS and survival almost disap-
peared after adjusting for stage in model 2. Most 
patients with lung cancer who are seen by a CNS 
have late-stage disease, which may explain the lack 
of a clear association once confounding by stage is 
accounted for. A recent study from the USA assessed 
the association between patients’ experiences with 

several care aspects and their survival from the 10 
most common cancers in the USA.35 Patients who 
reported lower overall care experiences also had a 
higher risk of death, but the association was attenu-
ated after adjusting for several possible confounders 
including patients’ demographic factors and their 
healthcare utilisation.35 While this pattern has 
been shown in our study, it also raises an important 
question about the complexity of factors affecting 
patients’ survival throughout the care pathway 
and the possibility of residual confounding in this 
association. For example, a recent review has high-
lighted the positive effectiveness of early palliative 
care on improving quality of life and increases the 
survival of patients with cancer.36 After adjusting 

Table 6  HR of death for all patients with cancer according to their care experience with cancer clinical nurse specialists (CNS)

Experience type Adjustments

Model 1 Model 2 Model 3 Sensitivity analysis*

Age and sex Age, sex and stage All covariables All covariables

Colorectal cancer Experience level HR 95% CI HR 95% CI HR 95% CI HR 95% CI

CNS name Not given 1.78 1.68 to 1.88 1.60 1.51 to 1.69 1.40 1.32 to 1.84 1.37 1.05 to 1.62
Contact CNS Excellent 1.00 1.00 1.00 1.00

Non-excellent 1.22 1.16 to 1.28 1.12 1.07 to 1.19 1.13 1.07 to 1.18 1.07 1.00 to 1.16
CNS listening Excellent 1.00 1.00 1.00 1.00

Non-excellent 1.31 1.21 to 1.41 1.24 1.15 to 1.34 1.21 1.14 to 1.31 1.19 1.06 to 1.33
Understand CNS Excellent 1.00 1.00 1.00 1.00

Non-excellent 1.30 1.21 to 1.41 1.24 1.15 to 1.33 1.22 1.12 to 1.30 1.18 1.05 to 1.32
Lung cancer
CNS name Not given 0.79 0.74 to 0.86 0.91 0.84 to 0.98 0.92 0.84 to 0.99 0.87 0.79 to 0.95
Contact CNS Excellent 1.00 1.00 1.00 1.00

Non-excellent 1.09 1.04 to 1.14 1.04 0.99 to 1.09 1.05 1.00 to 1.10 1.00 0.95 to 1.07
CNS listening Excellent 1.00 1.00 1.00 1.00

Non-excellent 0.98 0.91 to 1.06 1.03 0.96 to 1.11 1.04 0.97 to 1.12 1.01 0.92 to 1.10
Understand CNS Excellent 1.00 1.00 1.00 1.00

Non-excellent 1.04 0.98 to 1.12 1.04 0.98 to 1.12 1.04 0.97 to 1.12 0.98 0.89 to 1.06
Breast cancer
CNS name Not given 1.94 1.82 to 2.08 1.72 1.61 to 1.84 1.34 1.25 to 1.44 1.05 0.85 to 1.09
Contact CNS Excellent 1.00 1.00 1.00 1.00

Non-excellent 1.06 1.01 to 1.11 1.02 0.97 to 1.07 1.03 0.98 to 1.08 0.96 0.85 to 1.09
CNS listening Excellent 1.00 1.00 1.00 1.00

Non-excellent 1.19 1.11 to 1.28 1.12 1.10 to 1.27 1.15 1.07 to 1.23 1.15 0.97 to 1.37
Understand CNS Excellent 1.00 1.00 1.00 1.00

Non-excellent 1.36 1.26 to 1.46 1.25 1.16 to 1.34 1.23 1.14 to 1.31 1.06 0.87 to 1.28
Prostate cancer
CNS name Not given 1.58 1.48 to 1.69 1.42 1.33 to 1.51 1.09 0.99 to 1.13 1.09 0.88 to 1.24
Contact CNS Excellent 1.00 1.00 1.00 1.00

Non-excellent 1.01 0.94 to 1.07 1.02 0.95 to 1.09 1.05 0.95 to 1.07 0.99 0.87 to 1.28
CNS listening Excellent 1.00 1.00 1.00 1.00

Non-excellent 1.21 1.09 to 1.32 1.14 0.04 to 1.25 1.11 1.00 to 1.20 1.03 0.86 to 1.25
Understand CNS Excellent 1.00 1.00 1.00 1.00

Non-excellent 1.35 1.23 to 1.49 1.30 1.13 to 1.42 1.26 1.15 to 1.39 1.23 1.01 to 1.49
Model 1: excellent experience as a reference and adjusting sex (for patients with lung and colorectal cancer) and age; model 2: excellent experience as 
a reference and adjusting sex, age and stage; model 3: excellent experience as a reference and adjusting sex, age, ethnicity, areas, deprivation, route to 
diagnosis (unknown as a category), stage at diagnosis (unknown as a category) and time since diagnosis in days.
*Sensitivity analysis: same as model 3 but eliminating patients with the worst outcomes based on the least 25% quartile of survival time (in days).
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for all covariables (model 3), patients’ experience 
with the degree to which explanations given by a 
CNS were understandable was the aspect of CNS 
care that appeared to be most strongly associated 
with a decreased risk of death for the patient. It is of 
interest for future research to investigate the sensi-
tivity of all the CNS questions in CPES in capturing 
patients’ experiences.

Our results show that the highest risk of death 
was in those with colorectal, breast and prostate 
cancers, but this association seemed reversed among 
patients with lung cancer, although attenuated when 
accounting for potential confounders. It is possible 
that the remaining association can be explained by 
residual confounding. We assume that observed vari-
ations in survival in relation to patients’ experiences 
between the four main cancers might be explained 
by the fact that CPES only samples a section of the 
wider population with cancer. Two studies have 
shown that patients with the poorest prognosis 
are not always well represented, and this pattern 
was more pronounced among patients with lung 
cancer,37 38 making the patients with lung cancer 
responding to CPES the least representative of all 
patients with lung cancer. Although this does not 
explain the findings in this study, it does warrant 
caution as to the interpretation of the findings 
regarding the care experiences of the wider popula-
tion of patients with lung cancer. It is possible that 
patients with better prognosis are more likely to be 
referred to a CNS in lung cancer. A previous study 
focused on patients with lung cancer between 2007 
and 2011 showed that older patients with poor 
performance status, patients receiving any anti-
cancer treatment and patients with comorbidities 
were less likely to be assessed by a CNS.39

One strength of our study is the large sample size 
and the different cancer types studied. NCRAS is 
considered one of the most comprehensive cancer 
registration systems in the world. This allowed for 
detailed case-mix adjustment of this association 
using a large sample and diverse population with 
cancer. In addition, there is a gap in the literature 
on research assessing the possible influence of care 
experiences on outcomes. This study begins to fill 
this gap in the literature and adds new knowledge 
that can be used for designing studies in this area.

However, we recognise that our study has some 
limitations. First, NCRAS data completeness for 
stage and ethnicity has improved since 2012, 
while routes to diagnosis data became available in 
England after 2006.26 Therefore, a proportion of 
patients had missing information on disease stage, 
ethnicity and route to diagnosis.40 In addition, treat-
ment episodes are important in experiences and 
survival of patients with cancer, and a potential 
confounder when assessing the association between 
patients’ experiences and their subsequent survival. 

Treatment data, however, are not recorded in great 
detail in the cancer registry for the patient cohort 
in this study—patients who were diagnosed prior to 
2013. We, therefore, did not account for treatment 
in the survival models and recommend future studies 
assess the feasibility of linking recent CPES rounds 
to link new treatment datasets within NCRAS26 41 
and so assess the impact of different types of treat-
ment episodes on patients’ experiences. Addition-
ally, patient experience surveys are prone to high 
reporting of excellent experiences, giving rise to 
relatively low contrast and there is a possibility that 
patients who reported contacting a CNS were more 
likely to be more health literate or actively involved 
in their own cancer care. Finally, although the CPES 
4-­year iterations of CPES (2010−2014) included in 
this study might appear as outdated now, this CPES 
dataset is the most updated series currently linked to 
the cancer registry, and this linkage has also allowed 
for long-term follow-up of patients.

CONCLUSION
This study demonstrates evidence of limited asso-
ciation between patients’ experiences with a CNS 
and their subsequent outcomes. Our findings can 
be used by cancer policymakers, charities, cancer 
services and patient representatives as evidence of 
the significant role CNS play in cancer care. Future 
research should focus on determining what aspects 
of patients’ experience with CNS play the most vital 
role in patients’ assessment, treatment and their 
subsequent survival. Future research might build on 
this work and focus on more than one aspect of care 
experience and thus assess whether these results are 
consistent across other relevant aspects of experi-
ence and the full range of all other cancers.
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