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Abstract
Purpose Improving the coordination of care for people with lung cancer is a health priority. This study aimed to tailor an existing
care coordination survey for a lung cancer population, investigate coordination experiences for patients who had received
hospital-based treatment and identify any factors that may be associated with poor care coordination.
Methods We conducted a cross-sectional survey of lung patients within two tertiary hospitals in Sydney, Australia. The Cancer
Care Coordination Questionnaire for Patients (CCCQ-P) is a psychometrically valid and reliable survey originally developed for
colorectal cancer. We pilot tested a survey adaptation with lung cancer patients, support group members and medical specialists
(n = 49). A revised survey was mailed to eligible patients via their medical specialist.
Results Fifty-three of 118 eligible participants (45%) completed the CCCQ-P; most had early-stage disease and were about
70 years old. Overall, participants reported positive experiences of care coordination (mean total score 78.1), with high scores on
communication and navigation subscales. The most problematic areas related to administrative aspects of care coordination and
communication and information provision. Two patient groups (those residing in regional and rural areas, or no experience with
the health system prior to diagnosis) reported significantly lower scores on the navigation subscale.
Conclusions This study found that lung cancer patients’ experience of care coordination was positive, but highlighted the need
for strategies to assist patients living in rural areas, and those with no experience of the health care system. The CCCQ-P survey
instrument can be used in future lung cancer studies.
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Introduction

Lung cancer is the leading cause of cancer death in Australia
and many developed countries [1]. Treatment for lung cancer
is complex, depending on the tumour histology and stage as
well as the general health of the patient. Surgery, radiotherapy,
chemotherapy and other agents are used either singly or in
combination [2] with care provided by a range of health pro-
fessionals within and across multiple health services (respira-
tory medicine, thoracic surgery, medical oncology, radiation
oncology, palliative care and hospice settings) and sectors
(public, private and community-based) and often for extended
periods of time. People with lung cancer often have a high
symptom burden, including breathlessness and fatigue, and
are known to have high supportive care needs [3–6].
Supportive care is frequently provided by nurses, allied health
professionals such as physiotherapists, occupational thera-
pists, psychologists and social workers. Patients often need
to navigate a complex system involving a diverse range of
medical, nursing and allied health practitioners in both hospi-
tal and community settings. In such circumstances, patients
may experience poorly coordinated and fragmented care [7,
8].

Internationally, improving cancer care coordination has
been identified as an important component to streamline and
optimise cancer care delivery to improve patients’ care expe-
riences and outcomes [9, 10]. The Agency for Healthcare
Research and Quality defines cancer care coordination as:

‘the deliberate organization of patient care activities be-
tween two or more participants (including the patient)
involved in a patient’s care to facilitate the appropriate
delivery of health care services. Organizing care in-
volves the marshalling of personnel and other resources
needed to carry out all Required patient care activities,
and is often managed by the exchange of information
among participants responsible for different aspects of
care.’ [11]

Quality care coordination requires effective and timely com-
munication, and thorough planning and appropriate support
for patients, and their families or carers, to navigate the health
care system. Improving care coordination and outcomes for
people with lung cancer is a priority at the policy level across
many jurisdictions [9, 12–16]. Qualitative research with lung
cancer patients has highlighted that there are coordination of
care challenges in the lung cancer pathway, including during
presentation of signs and symptoms [17], diagnosis and prior
to treatment commencement [18], treatment [19] and pallia-
tive care [20]. However, few studies have undertaken quanti-
tative assessment of the adequacy of cancer care coordination
[8], which is essential if we are to identify priority groups that
need additional support and to monitor health system

performance over time [21]. Therefore, it is timely to investi-
gate the use of quantitative measures of cancer care coordina-
tion for people with the disease.

Our group has previously developed and validated a self-
report instrument, Cancer Care Coordination Questionnaire
for Patients (CCCQ-P), that provides a quantitative assess-
ment of patients’ experience [22]. A population-based study
of patients with colorectal cancer found that increasing comor-
bidity was associated with an increased risk of poor cancer
care coordination [23], similar to findings among breast can-
cer patients [24]. Furthermore, aspects of the cancer system
that were associated with better care coordination included
contact with a care coordinator or specialist nurse, having a
good understanding of the health system prior to diagnosis
and the provision of a written treatment plan [23]. Other re-
searchers have investigated cancer care coordination for peo-
ple with pancreatic and colorectal cancers [25, 26]. However,
there is a paucity of information about the experiences of
patients with lung cancer.

Therefore, the aim of this study was to tailor the CCCQ-P
for a lung cancer population and investigate the experience of
cancer care coordination among a sample of patients who had
received hospital-based treatment for lung cancer. We also
aimed to identify any factors that may be associated with poor
cancer care coordination.

Methods

Study design and setting

We conducted a cross-sectional survey of patients receiving
follow-up care within Sydney Local Health District, which
includes two hospitals where lung cancer treatment is admin-
istered. This study was conducted under the auspices of
Cancer Australia’s Lung Cancer Demonstration Project which
aimed to develop an evidence-based framework to support
national uptake of the Principles for best practice manage-
ment of lung cancer in Australia [27, 28]. Specifically,
Principle 4 relates to the coordination, communication and
continuity of care and specifies that all relevant health profes-
sionals, including GPs, provide coordinated delivery of care
across the lung cancer continuum of care.

Questionnaire development and pilot testing

The CCCQ-P is a 20-item self-report questionnaire that gen-
erates a total score (possible range 20–100) and two subscales
‘communication’ (possible range 13–65) and ‘navigation’
(possible range 7–35) with higher scores indicating better can-
cer care coordination. The instrument has good psychometric
properties but has been used most extensively for people with
gastrointestinal tumours [21–23]. To ensure that the
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questionnaire was appropriate for people with lung cancer, we
conducted a pilot test to confirm face validity, to obtain feed-
back on the clarity and relevance of questionnaire items and to
identify any additional aspects of lung cancer care coordina-
tion that should be included. Pilot testing was undertaken with
three groups: (i) patients in follow-up for lung cancer (n = 4),
(ii) lung cancer support group members from the Lung
Foundation Australia (LFA) (n = 13) and (iii) clinicians in
the lung multidisciplinary teams (MDT) at the study hospitals
(n = 32). The questionnaire was found to be acceptable and
comprehensive for people with lung cancer, and only very
minor word changes were made to improve the clarity of
questionnaire items.

Demographic questions (age, sex, marital status, country of
birth, language spoken at home, employment status, education
level, prior experience with health system and treatments re-
ceived) were also included in the questionnaire.

Clinical information

Clinical details regarding date of diagnosis, stage of disease,
ECOG performance status, hospital location, reason for atten-
dance, multidisciplinary case review and referral to palliative
care were collected from patient’s medical records.
Geographic remoteness was classi f ied using the
Accessibility/Remoteness Index of Australia Plus (ARIA+)
[29] system based on patients’ postcode of residence.

Patient recruitment

A consecutive sample of patients aged 18 years or older with a
primary lung cancer diagnosed between 1 July 2014 and 30

April 2016 was identified from administrative hospital sepa-
rations records by the Performance Monitoring, Systems
Improvement and Innovation Unit of Sydney Local Health
District (SLHD). The patients’ treating clinicians were
contacted to confirm eligibility. Patients were considered in-
eligible if they had died, were receiving end-of-life care or
were considered by their treating doctor to be too unwell to
participate, did not have sufficient English language skills,
resided in assisted-living facilities, were not aware of their
cancer diagnosis or were not cognitively able to participate.
The vital status of patients who had not attended a study hos-
pital within the previous month was confirmed by the NSW
Registry of Births, Deaths & Marriages (RBDM) [30].
Eligible patients were then mailed a letter of introduction from
their medical specialist, a study information sheet and consent
form, and a copy of the questionnaire to complete and return
in a reply-paid envelope. Patients were contacted between 2
and 12 months after their diagnosis. Non-responders were
mailed a reminder 2 weeks later.

Statistical analyses

Statistical analysis was carried out using Stata 13 software
[31]. Study participants and non-responders were compared
with respect to age, sex, language spoken at home, stage of
disease, treating hospital and geographic remoteness (ARIA+)
using chi-square tests [29]. Data were summarised using sim-
ple descriptive statistics (mean scores, standard deviations,
percentages). Separate analyses were performed for overall
perceived experience of care coordination, and the two sub-
scales communication and navigation. Associations between
patient factors and care coordination scores were assessed

Poten�ally eligible cases iden�fied by
SLHD Performance Unit

(n=259)

Eligibility Check by Clinician
(n=154)

Pa�ents invited to par�cipate
(n=118)

Pt Deceased n=105

No response from clinician n=13
Ineligible n=23

Pa�ent too unwell n=4
Lack of English proficiency n=3
Cogni�vely impaired n=2
Assisted living n=6
Loss to follow-up n=8

Returned ques�onnaire
(n=53)

Refusal n=4
Unable to contact n=4
Non-response n=57

Fig. 1 Flow chart of participant
recruitment
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using Student’s t tests and univariate regression analysis.
Multivariate linear regression analyses were performed to
identify independent predictors of poor care coordination,
using a manual backward elimination method. A p value of
less than 0.05 was considered significant for all analyses.

Ethical approvals

We were granted ethics approval to conduct this study by the
Sydney Local Health District Human Research Ethics
Committee, RPAH zone (Reference No. LNR/15/RPAH/508).

Results

Overall, 259 patients with primary lung cancer diagnosed dur-
ing the study period were identified from the hospital data-
base. Of these, 141 were ineligible for the study (105 (42%)
had died and 36 (14%) were deemed ineligible by their clini-
cian), leaving 118 eligible patients. Completed questionnaires
were returned by 53 participants (45% response rate) (see
Fig. 1). As illustrated in Table 1, there were no statistically
significant differences in the personal characteristics of survey
responders and non-responders. On average, responders were
69.5 years (range 41–92 years) and 58% were male. The ma-
jority (61%) had early-stage disease.

Care coordination experience

Overall, participants reported positive experiences of care co-
ordination with a mean total score of 78.1 SD 10.6 (highest
possible score 100), communication subscale 51.0 SD 7.7
(highest possible score 65) and navigation subscale 27.1 SD
3.9 (highest possible score 35). Table 2 summarises individual
item responses within the care coordination measure in rank
order of problems experienced. More than 85% of patients
reported positive experiences (see items 9, 14–18 and 20) with
regard to communication about treatments, tests and
appointments.

The most problematic areas of cancer care coordination
related to administrative aspects as well as communication
and provision of information (see items 1–7). One in five
patients reported confusion about the roles of different health
professionals involved in their care (item 1) and that these
professionals were not always fully informed about their his-
tory or progress (item 7). Similarly, 19% of participants re-
ported difficulties in meeting the financial costs of their health
care (item 2), and 15% reported that they received insufficient
information about potential financial entitlements such as
Medicare and private health fund claims or travel allowances
(item 5). Additionally, 15% did not know who to call out of
business hours if they had a problem (item 6) or had difficulty
getting an appointment with their general practitioner (item 4).

With regard to clinical communication and information provi-
sion (items 3 and 7), 17% felt they did not know which warn-
ing signs and symptoms they needed to monitor their health,

Table 1 Characteristics of survey responders and non-responders

Characteristic Responders Non-responders

n % n % p

Age

Mean (SD) 69.5 (10.8) 69.2 (14.6) 0.9

Sex

Male 31 58 43 66 0.4

Female 22 42 22 34

Language spoken at home

English 43 81 52 85 0.5

Other 10 19 9 15

Stage of disease

IA–IIB 28 61 35 65 0.7

IIIA–IV 18 39 19 35

Reason hospital attendance

Admission 11 21 17 26 0.3

Clinic 42 79 46 71

Palliative care referral

Yes 5 9 8 13 0.4

No 48 91 55 87

Hospital location

RPAH 34 64 44 68 0.7

Concord 19 38 21 32

ARIA

Major city 36 68 45 70 0.8

IR/OR/R 17 32 19 30

Employment status

Employed 7 13 – –

Not employed 46 87 – –

Highest education

Post-secondary 22 42 – –

High school 31 58 – –

Co-morbidities

< 3 43 81 – –

≥ 3 10 19 – –

Previous experience with health system

Yes 36 68 – –

No 17 32 – –

Marital status

Partnered/married 32 60 – –

Single/divorced/widowed 21 40 – –

Treatment received

Surgery 35 66 – –

Chemotherapy 30 57 – –

Radiotherapy 24 45 – –
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and 15% felt their health professionals were not always
fully informed about their medical history and clinical
progress.

There were no statistically significant univariate associa-
tions between patient factors and the total score or the com-
munication subscale score, as shown in Table 3. For the nav-
igation subscale, previous experience with the health care sys-
tem was significantly associated in univariate analysis.
Multivariate regression modelling demonstrated that two fac-
tors, namely previous experience with the health care system
and remoteness of residence, were independently and statisti-
cally significantly associated with navigation scores. Patients
who resided in regional or rural areas had navigation scores on
average 2.37 points lower than those in major cities (β = −
2.37, SE = 1.1, p = 0.04) after adjusting for experience with
the health care system. Patients with no experience of the
health care system had navigation scores on average 3.15

points lower than experienced patients (β = − 3.05, SE = 1.1,
p = 0.006), after adjusting for remoteness of residence.

Discussion

People with lung cancer experience high symptom burden and
require care across a diverse range of multidisciplinary med-
ical, nursing and supportive care services. This is one of the
first quantitative studies to report on lung cancer patients’
experiences regarding their coordination of care. Overall, pa-
tients reported positive experiences of cancer care coordina-
tion. The results indicate that lung cancer patients were satis-
fied with information provision and communication about
their treatment, tests and appointment waiting times.
However, participants reported issues with particular elements
of care coordination related to administrative processes

Table 2 Care coordination survey item responses

Item no. Subscale Item description Problem
experienced*

Neutral Positive
experience†

n % n % n %

1 Nav* I was confused about the roles of the different health professionals involved in my care 10 19 13 25 30 57

2 Nav* It was difficult to meet the financial costs associated with my health care 10 19 13 25 30 57

3 Comm I knew the warning signs and symptoms I should watch for to monitor my health 9 17 9 17 35 66

4 Nav I never had any difficulty getting an appointment with my GP 8 15 3 6 42 79

5 Comm I was fully informed by health professionals about my financial entitlements
(e.g. Medicare and health fund claims, travel allowances)

8 15 9 17 36 68

6 Nav I always knew who to call out of business hours if I had a problem 8 15 10 19 35 66

7 Nav* The health professionals looking after me were not always fully informed about my
history and progress

8 15 11 21 34 64

8 Comm The health professionals looking after me always picked up on whether I was feeling
anxious or down

6 11 17 32 30 57

9 Comm I always knew what tests, treatments and follow up were planned for me 5 9 3 6 45 85

10 Comm I had access to all the additional services that I needed (e.g. physiotherapy, counselling,
cancer support groups, social worker support, pain management, palliative care,
nutritional advice)

5 9 10 19 38 72

11 Comm I had sufficient help from health professionals with dealing with the emotional impact
of my cancer

5 9 15 28 33 62

12 Comm My Doctors always asked how well my family and I were coping 4 8 19 36 30 57

13 Comm I had sufficient help from health professionals with practical arrangements such as
organising transport, accommodation and appointments

4 8 20 38 29 55

14 Nav I never had to wait too long to get the first available appointment for a test or treatment 3 6 2 4 48 91

15 Comm I knew which therapies were suitable for me (e.g. surgery, chemotherapy, radiotherapy) 3 6 3 6 47 89

16 Nav I always knew who to contact if I had concerns about my health or treatment plan 3 6 4 8 46 87

17 Comm I was fully informed about the benefits and harms of any treatments 2 4 3 6 48 91

18 Comm I always knew the reason why I was having a test or treatment 1 2 5 9 47 89

19 Comm My Doctors always asked how my visits with other health professionals were going 1 2 19 36 33 62

20 Comm I had a good understanding of what I was responsible for to help my treatment plan
run smoothly

0 0 5 9 48 91

*Negatively worded items

†Positive experience comprises: ‘strongly agree’ and ‘agree’ for positively worded items or the inverse for negatively worded items

‡Problem experienced comprises: ‘strongly disagree’ and ‘disagree’ for positively worded items or the inverse for negatively worded items

Nav, navigation; Comm, communication
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Table 3 Factors associated with care coordination experience (CCCQ-P): univariate analysis

Total care coordination Communication Navigation

Mean (SD) p value Mean (SD) p value Mean (SD) p value

Sex

Male 79.5 (9.7) 0.24 52 (7.0) 0.22 27 (3.8) 0.44

Female 76 (11.8) 49 (8.5) 26 (4.3)

Country of birth

Australia 78 (9.9) 0.88 50.7 (7.1) 0.75 27 (3.7) 0.83

Other 78 (11.8) 51 (8.5) 27 (4.3)

Language spoken at home

English 77 (10.5) 0.35 50 (7.6) 0.25 27 (3.7) 0.79

Other 81 (11.5) 54 (7.8) 27 (5.1)

Education

High school 77 (10.6) 0.21 50 (7.5) 0.33 27 (4.1) 0.13

Post-secondary 81 (10.4) 53 (8.1) 28 (3.2)

ARIA

MC 79 (11.2) 0.17 52 (8.0) 0.25 28 (4.20) 0.15

IR/OR/R 75 (8.9) 49 (6.8) 26 (3.15)

Experience with health system

Yes 79 (11.5) 0.25 51 (8.2) 0.67 28 (4.0) 0.02

No 76 (8.2) 50 (6.6) 25 (3.2)

Comorbidities

None 80 (14.5) 0.45 52 (10.2) 0.59 28 (4.8) 0.30

Any 77 (9.4) 50 (7.0) 27 (3.5)

COPD

Yes 80 (9.6) 0.50 52 (7.2) 0.51 28 (4.0) 0.52

No 77 (11.0) 51 (7.9) 27 (4.0)

Stage of disease

IA–IIB 80 (9.7) 0.89 51 (6.9) 0.82 27 (4.0) 0.42

IIIA–IV 78 (12.3) 51 (8.7) 28 (4.1)

Surgery

Yes 76 (10.1) 0.15 50 (7.3) 0.15 27 (3.8) 0.30

No 81 (11.3) 53 (8.1) 28 (4.2)

Chemotherapy

Yes 80 (10.9) 0.26 52 (8.1) 0.33 28 (3.9) 0.26

No 76 (10.2) 50 (7.1) 26 (4.0)

Radiotherapy

Yes 79 (11.2) 0.43 52 (8.1) 0.40 27 (4.0) 0.64

No 77 (10.3) 50 (7.3) 27 (3.9)

Clinical trial enrolment

Yes 85 (9.4) 0.08 56 (6.9) 0.05 28 (3.6) 0.34

No 77 (10.6) 50 (7.5) 27 (4.0)

Health professionals seen

< 3 76 (9.6) 0.12 49 (6.7) 0.07 27 (3.8) 0.50

> =4+ 81 (11.7) 53 (8.5) 28 (4.3)

Saw a cancer care coordinator

Yes 81 (12.8) 0.32 53 (9.4) 0.24 28 (4.8) 0.69

No 77 (9.9) 50 (7.1) 27 (3.7)

Hospital attendance

Admission 79 (8.78) 0.87 52 (6.8) 0.78 27 (3.49)
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(including financial costs and difficulty getting appointments
with health professionals) and communication and informa-
tion provision. These findings can serve as a baseline against
which to monitor improvements in the provision of care coor-
dination or for comparison across different institutions.

We identified two patient groups who reported significant-
ly worse experiences on the navigation subscale. The first
group were patients residing in regional and rural areas
(representing 32% of the sample), who had navigation scores
that were on average 2.4 points lower than those patients re-
siding in major cities. This finding is consistent with our pre-
vious research among colorectal cancer patients [23]. These
results suggest that regional and rural patients need greater
assistance with the logistical aspects of coordinating care
across multiple sites. The second patient group were those
with no experience of the health care system prior to their
cancer diagnosis. This group reported navigation scores on
average 3 points lower than those patients with previous ex-
perience. These results highlight a need for additional support
at the time of diagnosis and throughout their treatment jour-
ney. Support strategies could include patient education mate-
rials, including those that document available services, or care
plans that are tailored for people who are new to the health
system. This is of particular relevance for lung cancer patients
given with the complexity of patient care pathways and treat-
ment options [32, 33].

The strengths of this study include that it presents a unique
view of cancer care coordination from the patients’ perspec-
tive. To our knowledge, there are few studies that have spe-
cifically explored these elements of lung cancer care. Another
strength is that the survey has been previously validated in a
colorectal cancer population making it possible to compare
experiences across tumour groups. The mean total care coor-
dination score for the lung cancer patient sample (78.1) was
similar to the mean reported in a population-based sample of
people with colorectal cancer [23], and the distribution of

responses was also similar. Treatmentmodalities for colorectal
and lung cancer (surgery, radiotherapy, chemotherapy) are
similar and our results suggest that patients with these solid
tumours have similar experiences of cancer care coordination.
A further strength is that the findings provide initial evidence
to conduct further research with the priority groups of patients
living in regional and rural areas and those people who are
new to the health system.

The study has a number of limitations. The sample size was
relatively small, with a modest response rate and was under-
powered to perform further adjusted multivariate analyses.
However, this study provides the necessary first steps of
adapting the questionnaire for a lung cancer population and
has demonstrated survey validity with this patient group. The
study was conducted across two hospitals within the one local
health district and may not be representative of the experi-
ences of the broader lung cancer population receiving treat-
ment. The comparison between survey responders and non-
responders found no differences; however, there could have
been other factors (such as education, comorbidities, marital
status or treatments received) that we could not identify or
account for. We acknowledge that our sample represents those
who are receiving tertiary referral hospital care and the find-
ings may not be applicable to people with lung cancer first
referred to community-based services such as palliative care.
We did attempt to gain a broad sample of participants via
treating clinicians including respiratory physicians, surgeons,
radiation and medical oncologists. We made numerous ap-
proaches to clinicians to contact patients in order to maximise
the response rates. Finally, we recruited only those patients
who were well enough to participate (via their clinician) and
this reflects a broader challenge of recruiting patients with
lung cancer into research studies when there is high morbidity
and mortality associated with the disease, including that many
people are diagnosed at an advanced stage or have rapidly
declining health. Human ethics requirements did not enable

Table 3 (continued)

Total care coordination Communication Navigation

Mean (SD) p value Mean (SD) p value Mean (SD) p value

Clinic appointment 78 (11.16) 51 (8.0) 27 (4.09) 0.93

MDT review

Yes 79 (11.2) 0.61 51 (8.1) 0.98 28 (4.1) 0.15

No 77 (9.8) 51 (7.0) 26 (3.4)

Time since diagnosis Coeff. (SD) Coeff. (SD) Coeff. (SD)

2–6 months Ref 0.37 Ref 0.42 Ref 0.41

7–12 months 6.23 (4.42) 4.22 (3.19) 2.06 (1.60)

+ 12 months 3.69 (4.23) 2.76 (3.06) 0.93 (1.53)

Age 0.15 (0.13) 0.28 0.09(0.05) 0.34 0.05 (0.05) 0.28

CCCQ-P Cancer Care Coordination Questionnaire for Patients
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a third approach to contact patients out of concerns of possible
failing health.

This study presents useful findings for clinical care, policy
development and future research directions. Strategies to en-
hance care coordination for patients residing in regional or
rural areas and those with no experience of the health care
system are a priority to improve the patient experience and
support coordinated best-practice care for people with lung
cancer. Principle 4 of the Cancer Australia Principles for best
practice management of lung cancer in Australia suggests that
a care plan should be developed for every lung cancer patient
and includes a nominated key contact person [27]. Our find-
ings support this suggestion. Future research should test the
survey instrument in other settings and in larger populations of
lung cancer patients. Interventions that address coordination
of care require further investigation and include the use of lay
patient navigators [34, 35], telephone-based support systems
[21, 36] and access to a nurse care coordinator in hospital [37].

In conclusion, this study found that, overall, patients re-
ported positive experiences of cancer care coordination. We
found that care coordination was significantly worse for two
groups: patients living in rural and regional areas, and those
with no experience of the health care system. These priority
groups may need additional support. The CCCQ-P survey
instrument can be used in future lung cancer studies.

Acknowledgments We are very grateful to all project participants, par-
ticularly the patients who took part in the survey and members of the
Lung Foundation Australia lung cancer support group. We wish to thank
clinicians in the lung cancer multidisciplinary teams at the study hospitals
who reviewed the survey instrument and contacted patients to participate.
We acknowledge the input of the Lung Cancer Demonstration Project
(LCDP) NSW Collaboration team members, including three consumer
representatives. We also thank Barbara Daveson and David Salvestrin
from Cancer Australia for supporting the NSW Collaboration of the
LCDP.

Funding statement and independence of the researchers This work
was supported by Cancer Australia as part of the NSW Collaboration of
the Lung Cancer Demonstration Project (LCDP). The LCDP is an initia-
tive of Cancer Australia, funded by the Australian Government. The
study funder, Cancer Australia, had no role in the study design; the col-
lection, analysis, and interpretation of data; or in the decision to submit
the article for publication.

Author contributions This study was proposed by JY. GKC wrote the
first draft of the manuscript and significant contributions were made by
ID and NMR. Project management was overseen by NMR. GKC under-
took all project coordination tasks, including ethics and governance ap-
provals and data collection. Data analysis was undertaken by ID with
advice from JY. DJB and PB are clinical leaders at the participating sites.
All authors contributed to manuscript drafts and approved the final draft
of the manuscript for submission.

Compliance with ethical standards

Competing interests The authors declare that they have no competing
interests.

Ethics Ethics approval for this project was obtained from the Sydney
Local Health District Human Research Ethics Committee (LNR/15/
RPAH/508) and site-specific local governance approvals were granted
prior to project commencement.

References

1. Australian Institute of Health and Welfare (2017) Cancer in
Australia 2017. Cancer series no.101. Cat. no. CAN 100. AIHW,
Canberra

2. Cancer Council Australia Lung Cancer Guidelines Working Party.
Clinical practice guidelines for the treatment of lung cancer.
Sydney: Cancer Council Australia. Version URL: http://wiki.
cancer.org.au/australiawiki/index.php?oldid=136058. Accessed
Dec 28 2016.

3. Sanders SL, Bantum EO, Owen JE, Thornton AA, Stanton AL
(2010) Supportive care needs in patients with lung cancer.
Psycho-Oncology 19(5):480–489

4. Sanson-Fisher R, Girgis A, Boyes A, Bonevski B, Burton L, Cook
P (2000) The unmet supportive care needs of patients with cancer.
Cancer 88(1):226–237

5. Krishnasamy M, Wilkie E, Haviland J (2001) Lung cancer health
care needs assessment: patients’ and informal carers’ responses to a
national mail questionnaire survey. Palliat Med 15(3):213–227.
https://doi.org/10.1191/026921601678576202

6. Li J, Girgis A (2006) Supportive care needs: are patients with lung
cancer a neglected population? Psycho-Oncology 15(6):509–516.
https://doi.org/10.1002/pon.983

7. Breast Services Enhancement Program (2005) Learning from the
past-informing the future: continuity and coordination of care—
improving the ‘cancer journey’. Victorian Government
Department of Human Services, Melbourne

8. King M, Jones L, Richardson A, Murad S, Irving A, Aslett H,
Ramsay A, Coelho H, Andreou P, Tookman A, Mason C,
Nazareth I (2008) The relationship between patients’ experiences
of continuity of cancer care and health outcomes: a mixed methods
study. Br J Cancer 98(3):529–536. https://doi.org/10.1038/sj.bjc.
6604164

9. Institute of Medicine (2013) Delivering high-quality cancer care:
charting a new course for a system in crisis. The National
Academies Press, Washington, DC

10. Thomas R, Richardson A (2004) The NICE guidance on supportive
and palliative care d implications for oncology teams. Clin Oncol
16:420–424. https://doi.org/10.1016/j.clon.2004.05.008

11. McDonald K, SundaramV, Bravata D, Lewis R, Lin N, Kraft S et al
(2007) Closing the quality gap: a critical analysis of quality im-
provement strategies. Vol 7. Rockville, Agency for Healthcare
Research and Quality

12. Cancer Australia (2014) Cancer Australia Strategic Plan 2014–
2019. Cancer Australia, Surry Hills, NSW

13. Cancer Institute NSW (2016) NSW Cancer Plan. Cancer Institute
NSW, Sydney

14. Canada: CanIMPACT. CanIMPACT: Canadian team to improve
community-based cancer care along the continuum. University of
Toronto, Toronto, ON. 2013. http://canimpact.utoronto.ca/.
Accessed 27 July 2017.

15. Smith C, Hough L, Cheung C-C, Millington-Sanders C, Sutton E,
Ross JR, Thick M, Riley J (2012) Coordinate my care: a clinical
service that coordinates care, giving patients choice and improving
quality of life. BMJ Support Palliat Care 2(4):301–307

16. Daveson BA, Harding R, Shipman C, Mason BL, Epiphaniou E,
Higginson IJ, Ellis-Smith C, Henson L,Munday D, Nanton V, Dale
JR, Boyd K, Worth A, Barclay S, Donaldson A, Murray S (2014)
The real-world problem of care coordination: a longitudinal

492 Support Care Cancer (2019) 27:485–493

http://wiki.cancer.org.au/australiawiki/index.php?oldid=136058
http://wiki.cancer.org.au/australiawiki/index.php?oldid=136058
https://doi.org/10.1191/026921601678576202
https://doi.org/10.1002/pon.983
https://doi.org/10.1038/sj.bjc.6604164
https://doi.org/10.1038/sj.bjc.6604164
https://doi.org/10.1016/j.clon.2004.05.008
http://canimpact.utoronto.ca/


qualitative study with patients living with advanced progressive
illness and their unpaid caregivers. PLoS One 9(5):e95523.
https://doi.org/10.1371/journal.pone.0095523

17. Birt L, Hall N, Emery J, Banks J, Mills K, JohnsonM, HamiltonW,
Walter FM (2014) Responding to symptoms suggestive of lung
cancer: a qualitative interview study. BMJ Open Respir Res 1(1):
e000067

18. Rankin NM,York S, Stone E, Barnes D,McGregor D, LaiM, Shaw
T, Butow PN (2017) Pathways to lung cancer diagnosis: a qualita-
tive study of patients and general practitioners about diagnostic and
pretreatment intervals. Ann Am Thorac Soc 14(5):742–753. https://
doi.org/10.1513/AnnalsATS.201610-817OC

19. Tod A, Redman J, McDonnell A, Borthwick D, White J (2015)
Lung cancer treatment rates and the role of the lung cancer nurse
specialist: a qualitative study. BMJ Open 5(12):e008587

20. Epiphaniou E, Shipman C, Harding R, Mason B, Murray SA,
Higginson IK et al (2014) Coordination of end-of-life care for pa-
tients with lung cancer and those with advanced COPD: are there
transferable lessons? A longitudinal qualitative study. Prim Care
Respir J 23(1):46–51

21. Young JM, Butow PN, Walsh J, Durcinoska I, Dobbins TA,
Rodwell L, Harrison JD, White K, Gilmore A, Hodge B, Hicks
H, Smith S, O’Connor G, Byrne CM, Meagher AP, Jancewicz S,
Sutherland A, Ctercteko G, Pathma-Nathan N, Curtin A, Townend
D, Abraham NS, Longfield G, Rangiah D, Young CJ, Eyers A, Lee
P, Fisher D, Solomon MJ (2013) Multicenter randomized trial of
centralized nurse-led telephone-based care coordination to improve
outcomes after surgical resection for colorectal cancer: the
CONNECT intervention. J Clin Oncol Off J Am Soc Clin Oncol
31(28):3585–3591. https://doi.org/10.1200/JCO.2012.48.1036.

22. Young JM, Walsh J, Butow PN, Solomon MJ, Shaw J (2011)
Measuring cancer care coordination: development and validation
of a questionnaire for patients. BMCCancer 11:298. https://doi.org/
10.1186/1471-2407-11-298

23. Durcinoska I, Young JM, Solomon MJ (2017) Patterns and predic-
tors of colorectal cancer care coordination: a population-based sur-
vey of Australian patients. Cancer 123(2):319–326. https://doi.org/
10.1002/cncr.30326.

24. Hawley ST, Janz NK, Lillie SE, Friese CR, Griggs JJ, Graff JJ,
Hamilton AS, Jain S, Katz SJ (2010) Perceptions of care coordina-
tion in a population-based sample of diverse breast cancer patients.
Patient Educ Couns 81 Suppl:S34–S40. https://doi.org/10.1016/j.
pec.2010.08.009

25. Beesley VL, Janda M, Burmeister EA, Goldstein D, Gooden H,
Merrett ND, O’Connell DL, Wyld DK, Chan RJ, Young JM,
Neale RE (2017) Association between pancreatic cancer patients’
perception of their care coordination and patient-reported and sur-
vival outcomes. Palliat Support Care:1–10. https://doi.org/10.1017/
s1478951517000608

26. Ayanian JZ, Zaslavsky AM, Guadagnoli E, Fuchs CS, Yost KJ,
Creech CM, Cress RD, O’Connor LC, West DW, Wright WE
(2005) Patients’ perceptions of quality of care for colorectal cancer
by race, ethnicity, and language. J Clin Oncol Off J Am Soc Clin
Oncol 23(27):6576–6586. https://doi.org/10.1200/JCO.2005.06.
102.

27. Cancer Australia: Principles for best practice management of lung
cancer in Australia. Surry Hills, NSW: Cancer Australia 2013.

28. Rankin NM, Collett GK, Brown CM, Shaw TJ, White KM, Beale
PJ, Trevena LJ, Anderiesz C, Barnes DJ (2017) Implementation of a
lung cancer multidisciplinary team standardised template for
reporting to general practitioners: a mixed-method study. BMJ
Open 7(12):e018629. https://doi.org/10.1136/bmjopen-2017-
018629

29. Australian Institute of Health and Welfare. Rural, regional and re-
mote health: a guide to remoteness classifications. In. Edited by
AIHW. Canberra; 2004.

30. Government of New South Wales. Registry of Births, Death and
Marriages (RBDM). NSW Government, Sydney. 2016. http://
www.bdm.nsw.gov.au/. 2016.

31. StataCorp (2013) Stata Statistical Software: Release 13. StataCorp
LP, College Station

32. Rankin N, McGregor D, Stone E, Butow P, Young JM, White K,
Shaw T (2016) Evidence-practice gaps in lung cancer: a scoping
review. Eur J Cancer Care 27:e12588. https://doi.org/10.1111/ecc.
12588

33. Institute of Medicine Committee on Quality of Health Care in
America (2001) Crossing the quality chasm: a new health system
for the 21st century. National Academies Press (US) Copyright
2001 by the National Academy of Sciences. All rights reserved.,
Washington (DC)

34. Hendren S, Griggs JJ, Epstein R, Humiston S, Jean-Pierre P,
Winters P, Sanders M, Loader S, Fiscella K (2012) Randomized
controlled trial of patient navigation for newly diagnosed cancer
patients: effects on quality of life. Cancer Epidemiol Biomark
Prev 21(10):1682–1690. https://doi.org/10.1158/1055-9965.epi-
12-0537

35. Meade CD, Wells KJ, Arevalo M, Calcano ER, Rivera M,
Sarmiento Y, Freeman HP, Roetzheim RG (2014) Lay navigator
model for impacting Cancer health disparities. J Cancer Educ
29(3):449–457. https://doi.org/10.1007/s13187-014-0640-z.

36. Chumbler NR, Kobb R, Harris L, Richardson LC, Darkins A,
Sberna M, Dixit N, Ryan P, Donaldson M, Kreps GL (2007)
Healthcare utilization among veterans undergoing chemotherapy:
the impact of a cancer care coordination/home-telehealth program.
J Ambul Care Manage 30(4):308–317

37. Hunnibell LS, Rose MG, Connery DM, Grens CE, Hampel JM,
RosaM, Vogel DC (2012) Using nurse navigation to improve time-
liness of lung cancer care at a veterans hospital. Clin J Oncol Nurs
16(1):29–36. https://doi.org/10.1188/12.cjon.29-36

Support Care Cancer (2019) 27:485–493 493

https://doi.org/10.1371/journal.pone.0095523
https://doi.org/10.1513/AnnalsATS.201610-817OC
https://doi.org/10.1513/AnnalsATS.201610-817OC
https://doi.org/10.1200/JCO.2012.48.1036.
https://doi.org/10.1186/1471-2407-11-298
https://doi.org/10.1186/1471-2407-11-298
https://doi.org/10.1002/cncr.30326.
https://doi.org/10.1002/cncr.30326.
https://doi.org/10.1016/j.pec.2010.08.009
https://doi.org/10.1016/j.pec.2010.08.009
https://doi.org/10.1017/s1478951517000608
https://doi.org/10.1017/s1478951517000608
https://doi.org/10.1200/JCO.2005.06.102.
https://doi.org/10.1200/JCO.2005.06.102.
https://doi.org/10.1136/bmjopen-2017-018629
https://doi.org/10.1136/bmjopen-2017-018629
http://www.bdm.nsw.gov.au/
http://www.bdm.nsw.gov.au/
https://doi.org/10.1111/ecc.12588
https://doi.org/10.1111/ecc.12588
https://doi.org/10.1158/1055-9965.epi-12-0537
https://doi.org/10.1158/1055-9965.epi-12-0537
https://doi.org/10.1007/s13187-014-0640-z.
https://doi.org/10.1188/12.cjon.29-36

	Patients’ experience of lung cancer care coordination: a quantitative exploration
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Study design and setting
	Questionnaire development and pilot testing
	Clinical information
	Patient recruitment
	Statistical analyses
	Ethical approvals

	Results
	Care coordination experience

	Discussion
	References


