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Abstract
Purpose  Pancreatic cancer poses significant challenges in symptom management. Many people have intractable pain and 
anorexia which is often not amenable to current available options for palliation. This study aims to outline the longitudinal 
patterns and assess the burden of distress related to pain and appetite experienced by individuals with pancreatic cancer in 
people referred to Australian palliative care services.
Methods  Consecutive national cohort study using point-of-care data on symptom distress in people referred to specialist 
palliative care services.
Results  From 2013 to 2022, information from 20,558 care episodes involving 15,536 people with pancreatic cancer referred 
to 203 palliative care services nationally were included. Similar numbers of people were admitted to inpatient and com-
munity services, with 69% and 60% reporting distress due to pain and appetite, respectively. Distress extended to sleeping 
(79%, 82%), nausea (83%, 85%), bowels (80%, 83%), breathing (70%, 77%) and fatigue (77%, 77%) for pain and appetite, 
respectively. Strongest associations were with psychological/spiritual issues (inpatient OR 1.78, 95% CI 1.66–1.90) and pain 
severity (community OR 1.51, 95% CI 1.42–1.60) for appetite-related distress and pain severity (inpatient OR 1.60, 95% 
CI 1.49–1.72; community OR 1.35, 95% CI 1.27–1.44) for pain distress. Trends within the cohort revealed increased mild 
appetite-related distress (+ 10%) and decreased moderate (- 22%) and severe (- 11%) distress, with similar trends for pain.
Conclusion  This study underscores prevalent distress in people with pancreatic cancer in Australian palliative care, high-
lighting the need for optimised referrals and strategies targeting pain severity, appetite-related concerns and psychological 
and spiritual aspects for improved care outcomes.
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Introduction

Background

Pancreatic cancer ranks as the eighth most commonly diag-
nosed cancer in Australia, and it is highly fatal, with an esti-
mated mortality rate of 80%, placing it as the fourth leading 
cause of cancer death [1]. Despite incremental improve-
ments in survival rates, it maintains one of the lowest 5-year 
survival rates at less than 11%, in stark contrast to the 70% 
average for all cancers combined [2, 3]. Among candidates 
eligible for surgery, those undergoing resection and adjuvant 

therapy still face only a median survival of 20–28 months 
[4].

Pancreatic cancer is also one of the most complex cancers 
in terms of adequate symptom management, with pain and 
anorexia highly prevalent in this group. Approximately 50% 
of patients present with pain at the time of diagnosis, with 
70% experiencing appetite issues [5]. Symptoms of pain and 
anorexia are often interlinked with each other in this set-
ting and contribute to significant psychological impacts on 
patients and their caregivers [6], highlighting the pressing 
demand for more effective interventions.

There is evidence to suggest that supporting interventions 
such as pain management, nutritional interventions and food 
advice offer avenues to enhance symptom control [6]. Such 
interventions are embedded within palliative care, and as Extended author information available on the last page of the article
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such, palliative care can play a critical role in the manage-
ment of patients with pancreatic cancer. Engagement with 
these services has been associated with clinically significant 
improvements in quality-of-life and symptom burden [7] as 
well as demonstrating potential to reduce emergency depart-
ment admissions [8] and reduce (perceived) inappropriate 
end-of-life care [9–12].

Rationale

Optimal care pathways for pancreatic cancer have been 
developed in Australia [13] and a National Pancreatic 
Cancer Roadmap has identified symptom management as 
a priority [14]. Despite the need for symptom control and 
the identified benefits from linking people with pancreatic 
cancer to palliative care services, few data exist on the pain 
and appetite needs of people with pancreatic cancer. In the 
Australian context, our study seeks to explore pain and appe-
tite problems in a consecutive cohort of people with pancre-
atic cancer referred to Australian palliative care services, 
contributing insights to unmet needs. The significance of 
looking at these data is to further our knowledge about the 
prevalence of distress related to pain and appetite in pan-
creatic cancer, so we can offer the most appropriate support 
when needed, irrespective of the place where care is being 
provided.

Objectives

To explore the patterns and burdens (symptom-related dis-
tress and symptom- and problem-related severity) of pain 
and appetite experienced by people with pancreatic cancer 
referred to palliative care services in Australia, including 
any changes in referral patterns to Australian palliative care 
services over time.

Methods

Study design and setting

This is a consecutive, longitudinal cohort study of prospec-
tively collected point-of-care patient information captured 
by the Australian national Palliative Care Outcomes Col-
laboration (PCOC) quality improvement program. To this 
end, Australia-wide palliative care services voluntarily 
participate and collect information on all patients at agreed 
transition points in care. PCOC consists of standardised, 
clinical assessment tools used to drive improvements in 
palliative care outcomes, through monitoring patient out-
comes at a service level and benchmarking national services 
[15]. Access to specialist palliative care services in Aus-
tralia is referral-based and includes community services (i.e. 

outpatient clinics, community care including care in residen-
tial aged care facilities) and inpatient hospital services (i.e. 
direct care, consultative care, designated palliative care bed 
and standalone services). This study is reported in accord-
ance with The Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) Statement: guidelines 
for reporting observational studies [16].

Population

Inclusion criteria included all patients aged ≥ 18 years who 
had a diagnosis of pancreatic cancer and were in the care of 
one of the 203 Australian specialist palliative care services 
registered with the PCOC program between 01/01/2013 and 
31/12/2022. Only patients with at least one recorded meas-
urement of pain- and/or appetite-related distress at the first 
assessment were included from the PCOC dataset.

Data sources

Patient-level data were collected at the start of an episode 
of care (a new place or setting of care) which is defined as 
a continuous period of care for a patient (or resident) in one 
setting. An episode of care can occur at any period between 
referral to palliative care and last contact with palliative care. 
Patients were followed across service settings using a unique 
service-based identifier based on name, birth dates and sex. 
People referred to palliative care, often experience multiple 
episodes over time across different care settings (e.g. hos-
pital, home-based, ambulatory). Patient-level data included 
demographic characteristics (sex, age group, country of birth 
and preferred language spoken at home) and geographical 
location. Assessments data were collected at the commence-
ment of each care episode, at the point of transition between 
each clinically important change in condition (i.e. stable, 
unstable, deteriorating or terminal phases) during the epi-
sode [17] and, for episodes not ending in death, at the final 
available assessment prior to discharge from service (or 
change in setting of care).

Measures

Symptom-related distress was measured using the PCOC 
Symptom Assessment Scale (SAS). This is a patient (or 
proxy, if the patient cannot self-report) rated tool that meas-
ures the level of distress caused by seven symptoms in pal-
liative care (i.e. pain, appetite problems, nausea, bowel prob-
lems, breathing problems, difficulty sleeping and fatigue) 
[18, 19]. Using the PCOC SAS, patients are asked to rate 
their distress on a 0–10 numerical rating scale (NRS). A 
score of 0 denotes that the symptom is absent, 1–3 is mild, 
4–7 is moderate and 8–10 is severe symptom distress [19].
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The Palliative Care Problem Severity Scale (PCPSS) 
measures the severity of symptoms and is completed by 
clinicians [20]. The following domains are assessed by the 
PCPSS: pain, psychological/spiritual, other symptoms and 
family/carer. Each domain is rated on a 4-point scale, with 0 
denoting that the symptom is absent, 1 is mild, 2 is moderate 
and 3 is severe.

The level of performance of each patient was assessed 
with the Australia-Modified Karnofsky Performance Scale 
(AKPS) [21]. The AKPS was designed and validated to 
ensure application with palliative care patients across vari-
ous care settings. Performance status is assessed on an ordi-
nal scale from 0 (dead) to 100 (normal; no evidence of dis-
ease). AKPS scores provide valuable information about a 
patient’s ability to carry out daily activities and their progno-
sis, as well as assist in tacking changes overtime, helping the 
patient, healthcare providers and caregivers make informed 
decisions regarding care options.

Statistical methods

Patient characteristics are described by sex, age group, pre-
ferred language spoken at home. For phase-level analyses 
(i.e. at the point of transition between each clinically impor-
tant change in condition), the primary outcome was patient-
reported pain- and/or appetite-related distress at the start 
and end of each palliative care phase. Descriptive statistics 
were also calculated for the incidence of moderate or severe 
pain- and/or appetite-related distress by care setting, patient 
characteristics and related measures.

Sub-group analyses were conducted by setting of care 
(community services and inpatient hospital services) to help 
understand how different environments influence patient out-
comes, given at least one paper that suggests differential 
symptom control between the two settings [12]. Exploratory 
data analysis was performed on demographic characteristics, 
as well as level of performance (AKPS), level of symptom 
distress (PCOC SAS) and symptom or problem severity 

(PCPSS). This analysis helps to tailor care plans to address 
patients’ specific needs, such as the need for intensive symp-
tom management or support for physical care. These insights 
can, in turn, inform decisions regarding transitions to differ-
ent setting, such as moving from home to a hospital.

Separate logistic regressions for each setting were cal-
culated to provide odds ratios (ORs) for the association 
between pain- and/or appetite-related distress (severe-mod-
erate versus mild-absent) and distress related to cardinal 
symptoms. The odds ratio estimates were adjusted for sex, 
age group and AKPS at episode start. Confidence intervals 
for the odds ratios were estimated using a patient-clustered 
variance sandwich estimator to adjust for multiple assess-
ments per patient. This was an exploratory analysis with no 
pre-planned hypotheses. All analyses were undertaken using 
SAS® v9.4M5 and R v3.6.2.

Results

Data on a total of 15,536 patients with pancreatic cancer 
who presented to PCOC-registered palliative care services 
between January 1, 2013 and December 31, 2022 and pro-
vided at least one measure of pain- and/or appetite-related 
distress were included in the analysis. This involved 20,558 
episodes of care and 37,185 assessments of clinically impor-
tant changes in condition—phases (Table 1).

Demographics and care setting

Table 2 presents an overview of patient characteristics and 
the care setting for both initial and subsequent episodes 
of care. The data indicate that sex was evenly distributed, 
and more were born in Australia (62%). The average age at 
death was 73.3 years (range 21–104). In terms of care set-
ting, more patients initiated their first episode of care within 
the community, accounting for 55% of cases. This pattern 
persisted across all subsequent episodes of care.

Table 1   Number of records included in the dataset, by episodes of care

a Episode refers to a continuous period of care for a patient (or resident) in one setting (i.e. hospital, private residence and residential aged care). 
The number of episodes is determined by the number of settings of care between referral to palliative care and last contact with palliative care
b Assessments data were collected at the commencement of each care episode, at the point of transition between each clinically important 
changes in condition (i.e., stable, unstable, deteriorating or terminal phases) during the episode

Total 1 episodea 2 episodes 3 + episodes

Patients 15,536 11,997 2559 660
Episodes 20,558 11,997 5118 3443
Assessments of clinically important changes in condition (phases)b 37,185 29,990 5220 1975
Episodes ending in death 7781 5913 1354 513
Median days between patient’s first and last assessment by the palliative 

care team (IQR)
5 (14) 5 (13) 6 (18) 7 (21)
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Clinical characteristics at first presentation

Table 3 presents the clinical characteristics and distress 
reporting of patients at their initial episode of care. Of the 
15,536 patients, 10,705 (69%) reported distress due to pain 
and 9283 (60%) reported distress attributable to appetite 
issues.

Age and distress

More than half of patients within each age group reported 
distress due to pain in both the inpatient and community 
settings. Across both settings, as the age group increased, 
the percentage of patients reporting distress from pain 
decreased.

Performance status

Distress due to pain was reported by more than half of 
patients for each AKPS group in inpatient and community 
settings. Approximately half (52%) of patients in the 100–70 
AKPS group and 58% of patients in the 50–60 AKPS group 
reported distress due to appetite problems in the inpatient 
setting. More than half of patients reported no distress due to 

appetite problems in the 10–40 AKPS group in the inpatient 
setting. A higher proportion of patients reported distress 
due to appetite problems in the community setting (62% of 
patients in the 100–70 group, 70% in the 50–60 group, 66% 
in 10–40 group).

Symptom burden

The majority of patients experiencing distress related to 
symptoms other than pain and appetite reported it at mod-
erate-to-severe levels in inpatient and community settings 
(Table 4). Nausea was the symptom with the highest propor-
tion of all patients reporting distress due to pain or appe-
tite problems. Overall, across both settings, caregivers also 
expressed concerns related to pain (76%) and appetite (69%) 
distress experienced by their loved ones.

Severity of distress and associated symptoms

Most participants experiencing distress due to symptoms in 
the four PCPSS domains recorded moderate to severe scores 
for pain and appetite, across inpatient and community set-
tings, as well as across the entire sample of the first episode 
(Table 3). Table 4 shows a detailed breakdown of severities 

Table 2   Demographic 
characteristics and utilisation by 
setting of care

a Consult services seeing patients in non-specialist palliative care unit
b All episodes, including the first episode

N (%)

Sex Female
Male

7452 (48)
8084 (52)

Country of birth Australia 9382 (62)
Other country 5710 (38)

Preferred language English 13,796 (90)
Other language 1515 (10)

Age at death Mean 73.3
Median 74.0
SD 11.8
Minimum 21
Maximum 104

Setting for first episode Inpatient—designated palliative care bed 3496 (23)
Inpatient—not designated palliative care beda 1429 (9)
Inpatient—not further specified 2019 (13)
Community—private residence 1836 (12)
Community—residential aged care 128 (0.8)
Community—not further specified 6627 (43)

Setting for allb episodes Inpatient—designated palliative care bed 5116 (25)
Inpatient—not designated palliative care beda 1924 (9)
Inpatient—not further specified 2366 (11)
Community—private residence 2338 (11)
Community—residential aged care 173 (0.8)
Community—not further specified 8670 (42)
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of symptoms experienced by patients in this study. Most 
patients rated these symptoms as mild.

Associations between distress types and symptom 
severity

Distress stemming from pain or appetite issues in patients 
with pancreatic cancer showed associations with distress 
due to other symptoms, as outlined in Table  5. In the 
inpatient setting, the strongest association was observed 

between the psychological/spiritual domain with patients 
reporting distress due to appetite (adjusted OR 1.78, 
95% CI 1.66–1.90) and pain (adjusted OR 1.60, 95% CI 
1.49–1.72). Similarly, in the community setting, both 
the pain and the psychological/spiritual domains showed 
the strongest association with distress related to appetite 
(adjusted OR 1.51, 95% CI 1.42–1.1.60 and 1.49, 95% 
CI 1.40–1.58, respectively) and the psychological/spir-
itual domain showed the strongest association with pain 
(adjusted OR 1.35, 95% CI 1.27–1.44).

Table 4   Symptom severity and 
distress for the assessments of 
people with pancreatic cancer 
seen by palliative care services 
in Australia at first episodea

SAS Symptom Assessment Scale, PCPSS Palliative Care Problem Severity Score
a Proportion of patients who reported absent symptom-related distress have been omitted from the table
b SAS: A 10-point scale where a score of 0 denotes that the symptom is absent, 1–3 is mild, 4–7 is moderate 
and 8–10 is severe symptom distress. PCPSS: a 4-point scale, with 0 denoting that the symptom is absent, 
1 is mild, 2 is moderate and 3 is severe

Symptom scale Severityb Inpatients (%) Community (%) Total (%)

SAS difficulty sleeping Mild 1262 (18) 2310 (28) 3572 (23)
Moderate 729 (11) 979 (12) 1708 (11)
Severe 198 (3) 127 (1) 325 (2)

SAS appetite Mild 1833 (26) 3439 (40) 5272 (34)
Moderate 1269 (18) 1959 (23) 3228 (21)
Severe 425 (6) 359 (4) 784 (5)

SAS nausea Mild 1381 (20) 2487 (29) 3868 (25)
Moderate 860 (12) 898 (11) 1758 (11)
Severe 253 (4) 132 (1) 385 (2)

SAS bowels Mild 1656 (24) 2891 (34) 4547 (29)
Moderate 973 (14) 1113 (13) 2086 (14)
Severe 293 (4) 210 (2) 503 (3)

SAS breathing Mild 1283 (18) 2349 (27) 3632 (23)
Moderate 640 (9) 609 (7) 1249 (8)
Severe 142 (2) 67 (1) 209 (1)

SAS fatigue Mild 1978 (28) 3416 (40) 5394 (35)
Moderate 1893 (27) 3196 (37) 5089 (33)
Severe 601 (9) 586 (7) 1187 (8)

SAS pain Mild 2334 (34) 3954 (46) 6288 (40)
Moderate 1855 (27) 1801 (21) 3656 (23)
Severe 476 (7) 289 (3) 765 (5)

PCPSS pain Mild 2800 (41) 4381 (51) 7181 (47)
Moderate 1505 (22) 1499 (18) 3004 (19)
Severe 363 (5) 221 (3) 584 (4)

PCPSS other symptoms Mild 2986 (44) 4667 (56) 7653 (51)
Moderate 1634 (24) 2079 (25) 3713 (25)
Severe 339 (5) 231 (3) 570 (4)

PCPSS psychological/spiritual Mild 3011 (44) 4784 (56) 7795 (51)
Moderate 884 (13) 1261 (15) 2145 (14)
Severe 158 (2) 137 (2) 295 (2)

PCPSS family/carer Mild 2913 (43) 4620 (56) 7533 (50)
Moderate 1130 (17) 1711 (21) 2841 (19)
Severe 237 (3) 194 (2) 431 (3)
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Analysis of pain‑ and/or appetite‑related distress 
by AKPS

Patients reporting distress due to pain or appetite problems 
(constituting 60% and 69% of all patients) were further catego-
rised based on their AKPS, as illustrated in Fig. 1a and b. While 
the majority of participants reported mild distress due to pain 
across all AKPS scores, the proportion of patients experiencing 
mild distress due to appetite problems most often had higher 
AKPS scores (80, 67% and 90 + , 66%). Notably, of those with 
an AKPS of 10%, 68% and 44% rated their distress due to pain 
and appetite problems as mild, respectively. Participants who 

reported moderate distress due to appetite problems were most 
prevalent among those with an AKPS of 40 (37%), while severe 
distress due to appetite problems was most frequently reported 
by patients with an AKPS of 10 (32%). On the other hand, 
the proportions of patients experiencing distress due to pain 
remained relatively consistent across AKPS scores for each 
level of distress severity (with moderate distress reported more 
frequently by those with a AKPS score between 20 and 60). 
Severe distress due to pain was experienced by only 4–7% of 
patients across different AKPS scores. This categorisation pro-
vides insights into the distribution of appetite- and pain-related 
distress across different functional states as measured by AKPS.

Table 5   Adjusted odds ratios 
and 95% CIs for moderate/
severe appetite-related distress 
and pain-related distress for 
levels of other symptom-related 
distress

SAS Symptom Assessment Scale, PCPSS Palliative Care Problem Severity Score

Symptom Distress due to appetite Distress due to pain

Adjusted 
odds 
ratio

95% 
confidence 
interval

Adjusted 
odds 
ratio

95% confidence interval

Inpatient SAS sleeping 1.39 1.35–1.43 1.26 1.22–1.30
SAS nausea 1.42 1.38–1.46 1.25 1.22–1.29
SAS bowels 1.37 1.33–1.40 1.22 1.19–1.25
SAS breathing 1.21 1.18–1.25 1.18 1.14–1.21
SAS fatigue 1.43 1.39–1.46 1.20 1.17–1.22
PCPSS pain 1.37 1.30–1.45 10.37 9.25–11.64
PCPSS other 1.60 1.51–1.69 1.30 1.23–1.38
PCPSS psychological/spiritual 1.78 1.66–1.90 1.60 1.491–1.72
PCPSS family 1.40 1.33–1.47 1.21 1.148–1.27

Community SAS sleeping 1.18 1.15–1.21 1.16 1.13–1.19
SAS nausea 1.42 1.37–1.47 1.31 1.26–1.35
SAS bowels 1.25 1.22–1.28 1.25 1.21–1.28
SAS breathing 1.12 1.09–1.16 1.10 1.07–1.14
SAS fatigue 1.35 1.32–1.38 1.11 1.09–1.13
PCPSS pain 1.51 1.42–1.60 17.92 15.90–20.20
PCPSS other 1.33 1.27–1.39 1.19 1.13–1.25
PCPSS psychological/spiritual 1.49 1.40–1.58 1.35 1.27–1.44
PCPSS family 1.28 1.22–1.34 1.15 1.09–1.20

Fig. 1    a  Distress due to appetite problems by AKPS.  b  Distress due to pain by AKPS.
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Change in distress due to symptoms over time

Appetite

According to Fig. 2a, episodes of care reflecting absent distress 
due to appetite problems exhibited a notable upward trend, ris-
ing from approximately 31% in 2013 to 54% in 2017. This prev-
alence then remained relatively stable through the year 2022. 
The distribution of distress levels indicated a nuanced pattern. 
The proportion of patients across Australia reporting mild dis-
tress due to appetite problems increased from 25% in 2013 to 
35% in 2021. Conversely, moderate distress experienced a sub-
stantial decline, dropping from 32% in 2013 to a mere 12% in 
2022. Severe distress, which affected 12% of patients in 2013, 
saw a significant reduction to just 1% in 2022.

Pain

Figure 2b illustrates the changing landscape of pain-related 
distress levels over the period from 2013 to 2022, suggest-
ing shifts in the prevalence and severity of pain experiences 
among patients and some noteworthy trends. Patients who 
did not report any distress due to pain showed relative con-
sistency, comprising 30% in 2013 and 31% in 2022. An 
increase was observed in patients reporting mild pain, rising 
from 36% in 2013 to 45% in 2022. Conversely, a decrease 

from 27% in 2013 to 21% in 2022 in the proportion of 
patients reporting moderate pain was observed. Furthermore, 
a small proportion of patients reported severe pain, with a 
decline from 7% in 2013 to 3% in 2022.

Change in pain severity over time

The additional information provided in Fig. 2c, detailing the 
distribution of pain levels reported by patients between 2013 
and 2022, further contributes to the understanding of pain-
related distress trends. During this period, patients report-
ing mild pain showed a slightly increasing range of 41–52%, 
indicating some variability over the years. Conversely, those 
reporting moderate pain demonstrated a decreasing ranged 
from 22 to 16%, while those reporting severe pain decreased 
from 6 to 3% between 2013 and 2022. These fluctuations in 
ranges imply ongoing variations in the prevalence of pain 
experiences among patients over the studied timeframe.

Discussion

Our data spanning 2013 to 2022 is one of the largest cohorts 
providing insights into the demographic profile and care set-
tings for patients with pancreatic cancer at presentation to 
palliative care services in Australia. Our findings showed a 

Fig. 2    a  Change in distress due to appetite problems over time as measured by SAS, 2013–2022.  b  Change in distress due to pain problems 
over time as measured by SAS 2013–2022.  c  Change in pain severity over time, as measured by the PCPSS 2013–2022
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high prevalence of distress related to pain and appetite at the 
initial episode of care, with over half reporting distress in 
these areas. This suggests the need for both more effective 
symptom management strategies and early engagement of 
palliative care, ideally with referrals at the time of diagno-
sis or shortly thereafter. This in turn can facilitate timely 
interventions to relieve symptom burden and its associated 
distress. Especially considering that, at most, 86% of patients 
with pancreatic cancer experience at least one moderate 
severe symptom following systemic treatment [22].

Patients with distress due to pain or appetite were typi-
cally older, had lower functional status and faced a substan-
tial burden of other symptoms and psychosocial needs. Most 
patients also initiated their palliative care within the com-
munity setting, underscoring the importance of accessible 
and community-centred healthcare services for this popula-
tion group. Sex differences were negligible in any parameter. 
An inverse relationship between age and distress from pain 
was observed although the basis for this difference is not 
apparent from the data in this series. However, this trend 
has been observed in existing literature [12]. Distress due to 
appetite issues was prevalent across all age groups indicating 
the significance of this symptom in patients with pancreatic 
cancer, irrespective of age.

Distress was evident across all levels of severity for appe-
tite issues and pain, although the majority of patients rated 
these symptoms as mild. This trend mirrors findings among 
patients with pancreatic cancer in Victoria, Australia, where 
only 19% reported severe pain scores (≥ 4) on PCOC SAS 
at first episode [12]. Patients reporting distress related to 
symptoms other than pain and appetite also experienced 
moderate to severe levels of pain and appetite symptoms, 
suggesting the significant impact of symptom distress on 
patient’s quality-of-life. It has been recognised that enduring 
symptoms lead to distress by disrupting daily activities and 
diminishing quality-of-life [23]. In addition, the strong asso-
ciations between distress related to pain and appetite with 
distress in the psychological/spiritual domain suggest the 
interconnectedness of physical symptoms with psychologi-
cal well-being, highlighting the need for integrated palliative 
care approaches. Typically, addressing spiritual concerns has 
not been a primary focus for healthcare professionals deliv-
ering palliative care despite research demonstrating the sig-
nificance of spiritual care for patients at the end-of-life [24].

Nausea also emerged as a significant symptom contrib-
uting to distress in patients with pancreatic cancer. Nausea 
itself can significantly reduce food intake, compounding 
on existing anorexia [25]. Furthermore, our findings indi-
cated high prevalence of family/carer issues associated 
with pain and appetite-related distress experienced by their 
loved ones. Caregivers are often affected by the patient’s 
pain, inability to eat, evident weight loss and social iso-
lation through reduced interaction with family. These 

challenges can serve as prominent reminders of the grav-
ity of the situation and often contribute to tension between 
patient and caregiver [26]. Collectively, the co-occurrence 
of distress related to multiple symptoms suggests the mul-
tifaceted nature of symptom burden in pancreatic cancer 
patients under palliative care and their caregivers, under-
lying the need for comprehensive symptom management 
strategies that address the interconnected domains of pain, 
psychological/spiritual well-being, family/carer issues and 
other symptoms.

Our study also demonstrated dynamic changes in the 
prevalence and severity of distress related to appetite and 
pain at the commencement of first palliative care episode 
over time. Notable shifts in distress levels, particularly the 
reduction in severe distress over the years is unsurpris-
ing as previous research has shown a similar trend among 
patients with pancreatic cancer with a decreasing likelihood 
of experiencing high distress related to pain over time [12]. 
This may indicate potential improvements over the years in 
symptom management practices or changes in patient care 
approaches, reflecting potential advancements in timing of 
access, engagement/delivery and support to palliative care 
services for patients with pancreatic cancer. Our findings 
underscore the importance of continuous monitoring to 
understand the factors contributing to these variations, such 
as changes in treatment approaches, patient demographics 
or healthcare policies and how healthcare interventions may 
have influenced these trends.

Strengths and limitations of the study

The study’s longitudinal design spanning from 2013 to 2022 
in addition to the inclusion of data from a very large and het-
erogeneous cohort of patients, both allow for the examina-
tion of trends and changes over an extended period as well 
as enhances generalisability of the findings, providing a 
comprehensive understanding of the dynamics of distress in 
patients with pancreatic cancer. That said, PCOC is a volun-
tary service and therefore, does not capture all palliative care 
presentations. In addition, patients who present to multiple 
services cannot be uniquely identified and therefore, may have 
been counted more than once. While the reliance on patient-
reported data provides a more patient-centred understanding 
of symptoms of distress due to appetite problems and pain, 
information on the source of the PCOC SAS score is not rou-
tinely collected by PCOC. It is important to note that proxy 
ratings, which may differ from patient ratings, are a possibil-
ity. Furthermore, given the observational nature of the data, 
it is crucial to emphasise that no causal relationships can be 
inferred from the results. PCOC specifically does not capture 
details of care plans; instead, it focuses solely on measuring 
care outcomes, such as if appetite/pain distress increased or 
not. Consequently, the data may not provide insights into the 
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specific changes in care responsible for variations. In addition, 
lack of data collected regarding date of diagnosis does not 
allow for interrogation of timing of referral to palliative care, 
nor the therapies that may have been used prior to referral. 
Indeed, the most proximate data available are when patients 
were referred to a palliative care service. Any changes in 
symptom control can only reflect a before-and-after relation-
ship, with no ability to ascribe causality. Finally, the defini-
tion or criteria used to classify services as specialist palliative 
care may vary, and this lack of standardised criteria could 
introduce ambiguity in interpreting and comparing results. 
In this setting, a potential limitation to our study is the small 
proportion of services contributing data, which may have been 
perceived as specialist palliative care services. Given the limi-
tations outlined, additional rigorous studies are warranted to 
validate the reported observations and establish causal rela-
tionships within the context of palliative care.

Conclusion

Our analysis of a large data set on episodes of palliative care for 
people with pancreatic cancer in Australia reveals the complex 
interplay between demographic factors, clinical characteristics, 
symptom burden and distress levels from pain and appetite. 
Furthermore, the study highlights the importance of consid-
ering the setting in which distress manifests, with distinct 
associations observed in inpatient and community settings. 
Psychological and spiritual issues emerged as a significant con-
tributor to distress related to appetite, particularly in the inpa-
tient setting, highlighting the need for holistic care approaches 
that address both physical and psychological dimensions. Pain 
severity consistently emerged as a major factor associated with 
distress, indicating the crucial role of patient-centred care with 
a focus on tailoring effective pain management interventions 
based on the severity of reported pain and addressing indi-
vidual patient needs to improving overall patient well-being. 
These findings emphasise the multifaceted nature of distress 
experienced by people with pancreatic cancer. As healthcare 
professionals strive to enhance the quality of care for these 
individuals, a comprehensive understanding of the interplay 
between various factors influencing distress becomes para-
mount. Ultimately, these insights can guide the development 
of targeted strategies addressing specific symptoms and set-
tings to improve the overall quality-of-life for individuals fac-
ing pancreatic cancer within the Australian healthcare system.

Acknowledgements  The authors would like to acknowledge the 
patients who provided symptom data throughout their contact with 
services and the participating services. Co-author Findlay is sup-
ported by a Cancer Institute NSW Research Capacity Building Grant 
Awarded to the Maridulu Budyari Gumal Cancer Clinical Academic 
Group, UNSW.

Author contributions  All authors contributed to the study conception 
and design. Data analysis were performed by Megan Blanchard, Bar-
bara Daveson, Meera R Agar, Mariana S. Sousa and Maja Villanueva 
Garcia and Megan Blanchard prepared all tables and figures. The first 
draft of the manuscript was written by Mariana S. Sousa and Maja 
Villanueva Garcia and all authors commented on previous versions of 
the manuscript. All authors read and approved the final manuscript.

Funding  Open Access funding enabled and organized by CAUL and its 
Member Institutions. This research work has received research funding 
from the Faculty of Health Internal Grant, University of Technology 
Sydney, but this funding did not have any influence on the study design; 
collection, analysis and interpretation of data; writing of the report; and 
in the decision to submit the paper for publication.

Faculty of Health Internal Grant,University of Technology Sydney

Data availability  No datasets were generated or analysed during the 
current study.

Declarations 

Ethics approval  PCOC has received ethics approval from the Human 
Research Ethics Committee of the University of Wollongong (approval 
ID: HE2006/045). PCOC has responsibility to comply with obligations 
under the Privacy Act and guidelines including the Australian Code for 
Responsible Conduct of Research (1Australian Code for the Responsi-
ble Conduct of Research 2018. National Health and Medical Research 
Council, Australian Research Council and Universities Australia. Com-
monwealth of Australia, Canberra.[ https://​www.​nhmrc.​gov.​au/​about-​
us/​publi​catio​ns/​austr​alian-​code-​respo​nsible-​condu​ct-​resea​rch-​2018]). 
and the National Statement on Ethical Conduct in Human Research. 
(2National Health and Medical Research Council, Australian Research 
Council and Universities Australia (2023). National Statement on Ethi-
cal Conduct in Human Research. Canberra: National Health and Medi-
cal Research Council.[ https://​www.​nhmrc.​gov.​au/​about-​us/​publi​catio​
ns/​natio​nal-​state​ment-​ethic​al-​condu​ct-​human-​resea​rch-​2023]). The 
analyses for this paper involved secondary data analysis of an exist-
ing, deidentified dataset and involved analysis of aggregated data only. 
Data collection was of routine clinical data and separate consent was 
not required.

Competing interests  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Australian Institute of Health and Welfare (AIHW) (2023) Cancer 
Data in Australia Series [cited 2024 February]; Available from: 
http://​www.​aihw.​gov.​au/​repor​ts/​cancer/​cancer-​data-​in-​Austr​alia.

https://www.nhmrc.gov.au/about-us/publications/australian-code-responsible-conduct-research-2018
https://www.nhmrc.gov.au/about-us/publications/australian-code-responsible-conduct-research-2018
https://www.nhmrc.gov.au/about-us/publications/national-statement-ethical-conduct-human-research-2023
https://www.nhmrc.gov.au/about-us/publications/national-statement-ethical-conduct-human-research-2023
http://creativecommons.org/licenses/by/4.0/
http://www.aihw.gov.au/reports/cancer/cancer-data-in-Australia


	 Supportive Care in Cancer          (2025) 33:365   365   Page 12 of 13

	 2.	 Ferlay J, Ervik M, Lam F et al (2020) Global Cancer Observatory: 
cancer today. Series [cited 2023; Available from: Available from: 
https://​gco.​iarc.​fr/​today,.

	 3.	 Australian Institute of Health and Welfare (AIHW) (2023) How 
are pancreatic cancer rates changing? Series [cited 2024 February 
]; Available from: https://​www.​aihw.​gov.​au/​repor​ts/​cancer/​can-
cer-​data-​in-​austr​alia/​conte​nts/​cancer-​data-​comme​ntari​es/​how-​are-​
pancr​eatic-​cancer-​rates-​chang​ing.

	 4.	 Tempero MA, Malafa MP, Al-Hawary M et al (2017) Pancreatic 
adenocarcinoma, Version 2.2017, NCCN Clinical Practice Guide-
lines in Oncology. Journal of the National Comprehensive Cancer 
Network J Natl Compr Canc Netw 15(8): p. 1028–1061.https://​
doi.​org/​10.​6004/​jnccn.​2017.​0131.

	 5.	 Tang CC, Von Ah D, Fulton JS (2018) The symptom experience 
of patients with advanced pancreatic cancer: an integrative review. 
Cancer Nurs 41(1):33–44. https://​doi.​org/​10.​1097/​ncc.​00000​
00000​000463

	 6.	 Chung V, Sun V, Ruel N et al (2022) Improving palliative care 
and quality of life in pancreatic cancer patients. J Palliat Med 
25(5):720–727. https://​doi.​org/​10.​1089/​jpm.​2021.​0187

	 7.	 Anagnostou D (2017) Palliative care improves quality of life and 
reduces symptom burden in adults with life-limiting illness. Evid 
Based Nurs 20(2):47. https://​doi.​org/​10.​1136/​eb-​2016-​102603

	 8.	 Bevins J, Bhulani N, Goksu SY et al (2021) Early palliative care 
is associated with reduced emergency department utilization in 
pancreatic cancer. Am J Clin Oncol 44(5):181–186. https://​doi.​
org/​10.​1097/​coc.​00000​00000​000802

	 9.	 Michael N, Beale G, O’Callaghan C et al (2019) Timing of pal-
liative care referral and aggressive cancer care toward the end-of-
life in pancreatic cancer: a retrospective, single-center observa-
tional study. BMC Palliat Care 18(1):13. https://​doi.​org/​10.​1186/​
s12904-​019-​0399-4

	10.	 Jang RW, Krzyzanowska MK, Zimmermann C et al (2015) Pal-
liative care and the aggressiveness of end-of-life care in patients 
with advanced pancreatic cancer. JNCI: Journal of the National 
Cancer Institute 107(3).https://​doi.​org/​10.​1093/​jnci/​dju424.

	11.	 Bhulani N, Gupta A, Gao A et al (2018) Palliative care and end-
of-life health care utilization in elderly patients with pancreatic 
cancer. J Gastrointest Oncol 9(3):495–502. https://​doi.​org/​10.​
21037/​jgo.​2018.​03.​08

	12.	 Khan NN, Evans SM, Ioannou LJ et al (2023) Characteristics of 
patients diagnosed with pancreatic cancer who access palliative 
care: an observational study. Quality of Life Research: p. 1–11.

	13.	 Cancer Council Victoria and Department of Health Victoria.
(2021) Optimal care pathway for people with pancreatic cancer. 
Cancer Council Victoria & Department of Health Victoria: Vic-
toria, Australia.

	14.	 Cancer Australia (2022) National Pancreatic Cancer Roadmap. 
Series; Available from: https://​pancr​eatic​roadm​ap.​cance​raust​ralia.​
gov.​au/.

	15.	 Eagar K, Watters P, Currow DC et al (2010) The Australian Pallia-
tive Care Outcomes Collaboration (PCOC)–measuring the quality 
and outcomes of palliative care on a routine basis. Aust Health 
Rev 34(2):186–192

	16.	 Von Elm E, Altman DG, Egger M et al (2007) The Strength-
ening the Reporting of Observational Studies in Epidemiology 
(STROBE) statement: guidelines for reporting observational stud-
ies. The Lancet 370(9596):1453–1457

	17.	 Masso M, Allingham SF, Banfield M et al (2015) Palliative care 
phase: inter-rater reliability and acceptability in a national study. 
Palliat Med 29(1):22–30

	18.	 Daveson BA, Allingham SF, Clapham S et al (2021) The PCOC 
Symptom Assessment Scale (SAS): a valid measure for daily 
use at point of care and in palliative care programs. PLoS ONE 
16(3):e0247250

	19.	 Aoun SM, Monterosso L, Kristjanson LJ et al (2011) Measuring 
symptom distress in palliative care: psychometric properties of the 
Symptom Assessment Scale (SAS). J Palliat Med 14(3):315–321

	20.	 Masso M, Allingham SF, Johnson CE et al (2016) Palliative care 
problem severity score: reliability and acceptability in a national 
study. Palliat Med 30(5):479–485

	21.	 Abernethy AP, Shelby-James T, Fazekas BS et al (2005) The 
Australia-modified Karnofsky Performance Status (AKPS) scale: 
a revised scale for contemporary palliative care clinical practice 
[ISRCTN81117481]. BMC Palliat Care 4(1):1–12

	22.	 Lelond S, Ward J, Lambert PJ et al (2021) Symptom burden of 
patients with advanced pancreas cancer (APC): a provincial can-
cer institute observational study. Curr Oncol 28(4):2789–2800

	23.	 Stark LL, Tofthagen C, Visovsky C et al (2012) The symptom expe-
rience of patients with cancer. J Hosp Palliat Nurs 14(1):61–70

	24.	 Chung H, Harding R, Guo P (2021) Palliative care in the greater 
China region: a systematic review of needs, models, and out-
comes. J Pain Symptom Manage 61(3):585–612

	25.	 Ströhle A, Zänker K, Hahn A (2010) Nutrition in oncology: the 
case of micronutrients. Oncol Rep 24(4):815–828

	26.	 Hardy G, Findlay M, Carey S (2019) The importance of nutrition 
during treatment for oesophageal cancer—the patient’s perspec-
tive. Food Nutr Sci 10(11):1263–1276

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://gco.iarc.fr/today
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia/contents/cancer-data-commentaries/how-are-pancreatic-cancer-rates-changing
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia/contents/cancer-data-commentaries/how-are-pancreatic-cancer-rates-changing
https://www.aihw.gov.au/reports/cancer/cancer-data-in-australia/contents/cancer-data-commentaries/how-are-pancreatic-cancer-rates-changing
https://doi.org/10.6004/jnccn.2017.0131
https://doi.org/10.6004/jnccn.2017.0131
https://doi.org/10.1097/ncc.0000000000000463
https://doi.org/10.1097/ncc.0000000000000463
https://doi.org/10.1089/jpm.2021.0187
https://doi.org/10.1136/eb-2016-102603
https://doi.org/10.1097/coc.0000000000000802
https://doi.org/10.1097/coc.0000000000000802
https://doi.org/10.1186/s12904-019-0399-4
https://doi.org/10.1186/s12904-019-0399-4
https://doi.org/10.1093/jnci/dju424
https://doi.org/10.21037/jgo.2018.03.08
https://doi.org/10.21037/jgo.2018.03.08
https://pancreaticroadmap.canceraustralia.gov.au/
https://pancreaticroadmap.canceraustralia.gov.au/


Supportive Care in Cancer          (2025) 33:365 	 Page 13 of 13    365 

Authors and Affiliations

Mariana S. Sousa1,2   · Maja Villanueva Garcia1   · Megan Blanchard3 · Barbara Daveson3 · David Currow4,5 · 
Nadia N. Khan6   · David Goldstein7   · Merran Findlay8,9,10,11 · Amanda Landers12 · Meera R. Agar1,5,13

 *	 Mariana S. Sousa 
	 Mariana.sousa@uts.edu.au

1	 Improving Palliative, Aged and Chronic Care Through 
Clinical Research and Translation (IMPACCT), Faculty 
of Health, University of Technology Sydney, PO 
Box 123Broadway, Sydney, NSW 2007, Australia

2	 School of Nursing and Midwifery, Western Sydney 
University, Sydney, NSW, Australia

3	 Palliative Care Outcomes Collaboration (PCOC), Faculty 
of Science, Medicine and Health, University of Wollongong, 
Wollongong, NSW, Australia

4	 Graduate School of Medicine, Faculty of Science, Medicine 
and Health, University of Wollongong, Wollongong, NSW, 
Australia

5	 Wolfson Palliative Care Research Centre, University of Hull, 
Hull, England

6	 Cancer Research Program, School of Public Health 
and Preventive Medicine, Monash University, Melbourne, 
VIC, Australia

7	 Prince of Wales Clinical School, University of NSW, Sydney, 
NSW, Australia

8	 Maridulu Budyari Gumal (SPHERE) Cancer Clinical 
Academic Group, University of NSW, Sydney, NSW, 
Australia

9	 Cancer Services, Royal Prince Alfred Hospital, Sydney Local 
Health District, Sydney, NSW, Australia

10	 Chris O’Brien Lifehouse, Sydney, NSW, Australia
11	 Cancer Care Research Unit ‑ The Daffodil Centre, a Joint 

Venture with Cancer Council, University of Sydney, Sydney, 
NSW, Australia

12	 Department of Medicine, University of Otago, Christchurch, 
New Zealand

13	 South Western Sydney Clinical School, University of New 
South Wales Sydney, Sydney, NSW, Australia

http://orcid.org/0000-0001-5034-9946
http://orcid.org/0000-0002-9496-9546
http://orcid.org/0000-0002-9115-0914
http://orcid.org/0000-0001-6142-3291

	Navigating pain and appetite challenges in palliative care for pancreatic cancer: insights from a national, longitudinal consecutive cohort study
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Background
	Rationale
	Objectives

	Methods
	Study design and setting
	Population
	Data sources
	Measures
	Statistical methods

	Results
	Demographics and care setting
	Clinical characteristics at first presentation
	Age and distress
	Performance status
	Symptom burden
	Severity of distress and associated symptoms
	Associations between distress types and symptom severity
	Analysis of pain- andor appetite-related distress by AKPS
	Change in distress due to symptoms over time
	Appetite
	Pain

	Change in pain severity over time

	Discussion
	Strengths and limitations of the study

	Conclusion
	Acknowledgements 
	References


