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Abstract

Purpose Cancer-related malnutrition and sarcopenia have severe negative consequences including reduced survival and reduced
ability to complete treatment. This study aimed to determine the awareness, perceptions and practices of Australian oncology
clinicians regarding malnutrition and sarcopenia in people with cancer.

Methods A national cross-sectional survey of Australian cancer clinicians was undertaken between November 2018 and January
2019. The 30-item online purpose-designed survey was circulated through professional organizations and health services.
Results The 111 participants represented dietetic (38%), nursing (34%), medical (14%) and other allied health (14%) clinicians.
Overall, 86% and 88% clinicians were aware of accepted definitions of malnutrition and sarcopenia, respectively. Perception of
responsibility for identification of these conditions varied across participants, although 93% agreed this was a component of their
role. However, 21% and 43% of clinicians had limited or no confidence in their ability to identify malnutrition and sarcopenia,
respectively. Common barriers to the identification and management of malnutrition were access to the tools or skills required and
a lack of services to manage malnourished patients. Common barriers to identification of sarcopenia were lack of confidence and
lack of services to manage sarcopenic patients. Enablers for identification and management of malnutrition and sarcopenia were
variable; however, training and protocols for management ranked highly.

Conclusion While awareness of the importance of cancer-related malnutrition and sarcopenia are high, participants identified
substantial barriers to delivering optimal nutrition care. Guidance at a national level is recommended to strengthen the approach
to management of cancer-related malnutrition and sarcopenia.
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Introduction

Globally, the incidence of cancer is predicted to exceed 17 mil-
lion people by 2020 [1], while currently in Australia, more than
144,000 new cases of cancer are diagnosed each year [2].
Cancer-related malnutrition affects approximately 30 to 40%
of all people with cancer; however, certain diagnoses including
colorectal, lung, head and neck, upper gastrointestinal and hae-
matological malignancies confer greater malnutrition risk [3, 4].
Of the expected new cases in Australia annually, over 40% are
cancer diagnoses associated with the highest risk of malnutrition
[2]. Research over the past two decades has consistently dem-
onstrated cancer-related malnutrition to be associated with re-
duced survival, poor function, reduced quality of life and higher
health care costs [5-9]. Cancer-related sarcopenia is a condition
characterized by loss of skeletal muscle mass and strength and is
a key component of cancer-related malnutrition as reflected in
the recent Global Leadership Initiative of Malnutrition (GLIM)
criteria for diagnosis of malnutrition [ 10]. The adverse outcomes
associated with cancer-related malnutrition are primarily due to
depletion of skeletal muscle which may develop due to alter-
ations in metabolism and utilization of nutrients, inflammation,
or as a consequence of treatment toxicities, in particular gastro-
intestinal side effects, impacting the ability to ingest sufficient
nutrition [11]. While similarities exist, these conditions differ to
cancer-related cachexia which is characterized by complex met-
abolic changes [12].

A multitude of evidence-based guidelines are available in-
ternationally to support the nutritional management of people
with cancer [5—9]. These guidelines contain strong recom-
mendations for the effectiveness of nutrition screening, assess-
ment and treatment, if provided early in the disease course, to
prevent and manage cancer-related malnutrition and
sarcopenia supported largely by moderate levels of evidence
[5-9]. Individualized combinations of dietary counselling,
oral supplementation and enteral nutrition are shown to im-
prove nutritional intake, minimize weight loss, improve qual-
ity of life and function and reduce unplanned hospital admis-
sions [5-9]. However, integration of these practices into rou-
tine care remains highly variable [13].

It stands to reason that identification of malnutrition through
recognized screening and assessment processes is likely to be
important in preventing the severe consequences of cancer-
related malnutrition and sarcopenia. A widespread appreciation
of how to identify cancer-related malnutrition and sarcopenia
across multidisciplinary oncology teams would contribute to
appropriate and timely referrals for treatment. Despite the se-
vere consequences, little is currently known about Australian
oncology clinicians’ awareness of these conditions and prac-
tices relating to their identification and management. This study
aimed to determine awareness, perceptions and practices re-
garding cancer-related malnutrition and sarcopenia among
Australian oncology health professionals.
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Methods
Design and setting

A national cross-sectional survey of Australian cancer cli-
nicians was undertaken between November 2018 and
January 2019. Eligible participants included clinicians
from an allied health, medical or nursing background
who work with adults with cancer in an Australian health
care setting and were over 18 years of age. The 30-item
online survey was circulated through the membership of
professional cancer organizations (Clinical Oncology
Society of Australia, Cancer Council Victoria Clinical
Network), via the social media platform Twitter and to
the professional networks of the research team via email
invitation which included a link to the survey in the
Qualtrics™™ programme (Qualtrics, UT, USA). Ethical ap-
proval was obtained from the Deakin University Health
Ethics Advisory Group (Ref: 163 208 181116) prior to
data collection. Informed consent was obtained through a
participant information sheet in Qualtrics prior to com-
mencing the survey.

Survey instrument

A purpose-designed survey was developed by the research
team, who comprise clinical and research dietitians with a
minimum of 15 years’ expertise in nutrition and cancer, based
on key evidence-based guidelines and literature [5, 8, 9, 14].
The 30-item survey included questions on participant demo-
graphics and questions relating to four key areas: (1) aware-
ness and understanding of malnutrition and sarcopenia, (2)
perception of responsibility, (3) confidence in identification
and appropriate management and (4) barriers and enablers to
identification and appropriate management (Supplementary
File 1). All members of the research team trialled the survey
questions to test face validity to ensure readability and clarity
of content and structure.

Where participants were asked to choose statements that
best represented their understanding of malnutrition or
sarcopenia, potential responses included currently accepted
definitions from professional organizations [10, 15-17].
Importance of malnutrition or sarcopenia in the context of
cancer management were assessed on a 5-point Likert scale
(1 = extremely important, 2 = very important, 3 = moderately
important, 4 = somewhat important, 5 = not at all important).
Level of agreement with statements regarding perception of
responsibility was assessed on a 5-point Likert scale (1 =
strongly agree, 2 = agree, 3 = neutral, 4 = disagree, 5 = strong-
ly disagree). Confidence in identification of malnutrition and
sarcopenia were assessed on a 4-point Likert scale (1 =
completely confident, 2 = mostly confident, 3 = equally
confident/not confident, 4 = not at all confident).



Support Care Cancer (2020) 28:5263-5270

Statistical analysis

Data analysis was conducted using SPSS version 25 (IBM
SPSS, Chicago, IL, USA). Descriptive statistics were used
to summarize participant demographic characteristics and re-
sponses to survey questions. Cross tabulations were used to
calculate relative frequency according to years of practice,
discipline and tumour stream that comprised the health pro-
fessional’s main focus of practice. Tumour stream was
recoded as high or low nutritional risk based on published
prevalence of malnutrition [3, 4]. High risk included
haematology, head and neck, lower gastrointestinal, lung, up-
per gastrointestinal and ‘other’ for which responses were pal-
liative care or the health professional reported practising
across all tumour streams. Low risk included breast, genito-
urinary, gynaecology, melanoma/ skin, neuro-oncology and
sarcoma. Confidence was recoded into a binary variable (con-
fident or not confident). Confident included responses indicat-
ing completely confident or mostly confident. Not confident
included responses indicating equally confident/ not confident
or not at all confident. Bivariate analysis was performed using
Pearson’s chi-squared tests. Fisher’s exact test was used where
recommended cell counts were not met for categorical vari-
ables. Alpha was set at 0.05 (two-tailed) for all analyses.

Results
Participant characteristics

A total of 111 cancer clinicians from a range of disciplines
participated in the survey (Table 1). The majority of partici-
pants were 40 years of age or over (55%, n=61), worked in
public hospital settings (81%, n=90), in metropolitan areas
(76%, n = 85), had over 10 years of experience in cancer care
(51%, n=56) and spent more than 75% of their time working
in oncology (67%, n="175). Practice areas were represented
across all tumour types.

Awareness and understanding of malnutrition
and sarcopenia

Overall, 96 (86%) participants identified a current accepted
criterion for diagnosing malnutrition. Of the remaining 15
participants, two (2%) selected a BMI < 18.5 kg/m? alone as
their understanding of malnutrition, seven (6%) participants
were unsure what malnutrition was and five (4%) participants
did not respond to this question. Similarly, 98 (88%) partici-
pants identified a current accepted criterion for diagnosing
sarcopenia. Of the remaining 13 participants, eight (7%) par-
ticipants were unsure what sarcopenia was, and five (4%)
participants did not respond to this question. The majority of
participants (N =99, 89%) rated malnutrition and sarcopenia
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Table 1  Participant characteristics (N=111)
Characteristics N (%)
Age (years)
18 to 29 23 (21%)
30 to 39 26 (24%)
40 to 49 26 (24%)
50 to 59 24 (21%)
60 and above 11 (10%)
Practice setting
Public hospital 90 (81%)
Private hospital 10 (9%)
Primary or community health 5 (4%)
Other 6 (6%)
Geographical setting
Metropolitan 85 (76%)
Regional 23 (21%)
Rural 3 (3%)
Highest qualification
Bachelor degree 37 (33%)
Postgraduate certificate or diploma 21 (19%)
Masters 32 (29%)
Doctorate/Doctorate of Medicine 17 (15%)
Other 4 (4%)
Years of experience in cancer care
Less than 1 year 6 (5%)
1 to 5 years 30 (27%)
6 to 10 years 19 (17%)
11 to 20 years 30 27%)
More than 20 years 26 (24%)
Clinical time spent working in cancer care
Less than 25% 12 (11%)
26 to 50% 10 (9%)
51to 75% 14 (13%)
76 to 100% 75 (67%)
Professional discipline
Dietitian 42 (38%)
Exercise physiologist 2 2%)
Medical practitioner 16 (14%)
Nurse 38 (34%)
Physiotherapist 5 (5%)
Other allied health 8 (7%)
Main focus of cancer practice®
Breast cancer 52 (11%)
Genitourinary cancer 39 (8%)
Gynae-oncology cancer 33 (7%)
Haematology cancer 47 (10%)
Head and neck cancer 44 (10%)
Lower gastrointestinal cancer 55 (12%)
Lung cancer 56 (12%)
Melanoma and skin cancer 37 (8%)
Neuro-oncology 12 3%)
Sarcoma 17 (4%)
Upper gastrointestinal cancer 55 (12%)
Other 14 (3%)

& Category adds to more than 100% as participants could select more than
1 option

as extremely or very important in the overall management of
people with cancer. Likewise, the majority of participants
(N =95 86%) rated malnutrition and sarcopenia as extremely
or very important in the supportive care management of peo-
ple with cancer. No participants rated malnutrition and
sarcopenia as not at all important in either the overall or
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supportive care management of people with cancer.
Responses were not statistically different for correct identifi-
cation of malnutrition or sarcopenia, or rating of their impor-
tance in overall or supportive care cancer management when
compared with years of practice, tumour stream area of work
(high versus low risk) or discipline.

Perception of responsibility

Perception of responsibility was high, with 93 (84%) partici-
pants agreeing or strongly agreeing it was part of their role to
recognize if a patient was malnourished or sarcopenic and
initiate appropriate management. Only one participant strong-
ly disagreed with this statement. The majority of participants
believed the responsibility for identifying patients with mal-
nutrition or sarcopenia lies with all health professionals
(60%), followed by the medical team (40%) and dietitians
(37%) (Table 2). For treatment of malnutrition or sarcopenia,
the majority of participants believed responsibility lies with
dietitians, followed by all health professionals and the medical
team (Table 2). Overall, 100 (90%) of participants reported
discussing nutrition with their patients. In the majority of
cases, this occurred throughout the cancer journey.

Confidence in identification and management
of malnutrition and sarcopenia

Responses from all participants showed that 82 (74%) partic-
ipants were confident in identifying malnutrition with only 4
(4%) not confident. However, when it came to identifying
sarcopenia, 59 (53%) of participants reported being confident
and 16 (14%) were not confident. In total, 73 (66%) partici-
pants were aware of evidence-based guidelines for the nutri-
tional management of people with cancer. The guidelines with
the highest awareness among participants were local
Australian guidelines produced by the Clinical Oncology

Society of Australia (COSA) (49%) and the Dietitians
Association of Australia (DAA) (41%), (Supplementary File
2). Responses were not statistically different regarding confi-
dence in identification of malnutrition or sarcopenia when
compared with years of practice or tumour stream area of
work (high vs low risk). However, responses were significant-
ly different for confidence in both malnutrition and sarcopenia
identification when compared by discipline. Dietitians were
the discipline with the highest proportion of participants
(98%) confident in identifying malnutrition, and physiothera-
pists were the discipline with the highest proportion of partic-
ipants (80%) confident in identifying sarcopenia
(Supplementary File 3).

Barriers and enablers

Regarding identification of malnutrition or sarcopenia, 43
(39%) and 26 (23%) of participants, respectively, reported no
barriers in their health service, while 19 (17%) and 28 (25%),
respectively, were not aware of any enablers to malnutrition or
sarcopenia identification at their health service. Barriers and
enablers to identification of malnutrition and sarcopenia were
ranked similarly with access to resources, lack of confidence
and time being the greatest barriers, while protocols to support
practice and training were the greatest enablers (Table 3). With
respect to management of malnutrition or sarcopenia, 40 (36%)
and 29 (26%) of participants, respectively, reported no barriers
in their health service, while 19 (17%) and 30 (27%) were not
aware of any enablers to the management of malnutrition or
sarcopenia, respectively, at their health services. Barriers to
management of malnutrition and sarcopenia were also ranked
similarly with lack of services to manage these conditions and
knowledge and skills to provide appropriate care being the most
frequently reported barriers. Enablers for the management of
malnutrition and sarcopenia were more variable. Appropriate
resources and implementation of protocols or pathways were

Table 2 Health professional’s

perception of responsibility for Discipline Responsible for identification Responsible for treatment
the identification and treatment of of malnutrition and sarcopenia of malnutrition and sarcopenia
cancer-related malnutrition or n (%) n (%)
sarcopenia

Dietitian 41 (37) 69 (62)

Exercise physiologist 19 (17) 32 (29)

Nurse 37.(33) 16 (14)

Nutrition or allied health assistant 24 (22) 23 (21)

Medical team 44 (40) 41 (37)

Physiotherapist 18 (16) 28 (25)

Other allied health professional 14 (13) 54)

All of the above health professionals 66 (60) 46 (41)

Other®

4(3) 1D

Responses included masseuse, counsellor, psychologist, patient, diagnostic imaging, patient’s family and social

contacts
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Table 3 Perceived barriers and
enablers to identification and Barrier or enabler Malnutrition Sarcopenia
appropriate management of Rank (%)* Rank (%)*
malnutrition and sarcopenia
ranked by frequency of reporting Barriers to identification
Access to tools or skills required 1 (20) 2(33)
Lack of confidence 2 (15) 1 (35)
Lack of time 3(14) 3 (20)
Lack of services to refer on to 4 (13) 3 (20)
Lack of evidence to support this practice 5(09) 5(19)
Not a priority for the health service 6 (4) 6 (11)
Enablers of identification
Protocols implemented to support practice 1(52) 2(29)
Access to training 2 (50) 1(34)
Clear whose role it is to screen 3 (45) 4(22)
Appropriate resources 4 (40) 3 (26)
This is a priority for the health service 537 5(18)
Key performance Indicators need to be met 6 (29) 6 (14)
Regular feedback on performance 7 (24) 6 (14)
Barriers to management
Lack of services to manage the condition 1(17) 1 (33)
Knowledge/skills to provide appropriate care 2 (13) 2(21)
Not a priority for the health service 3(6) 4(12)
Unsure whom to refer patients 44) 4 (12)
Lack of time to initiate referrals 5@4) 6 (6)
Lack of evidence to support this practice 6(3) 3(15)
Enablers of management
Appropriate staff resources 1(53) 2 (30)
Protocols/pathways to support management 1(53) 2 (30)
Access to training 3 (48) 1(32)
This is a priority for the health service 4(42) 3(22)

* Proportion of participants who selected this response

ranked highly for both conditions, but training was the most
frequently reported enabler for the management of sarcopenia.
Overall, a low proportion of participants reported no barriers to
identification (n =43, 39%) or management (n =40, 36%) of
malnutrition at their health service. Likewise, there was a low
proportion reporting no barriers to identification (n =26, 23%)
or management (n =29, 26%) of sarcopenia. Conversely, there
was also a low proportion of participants reporting an absence
of enablers to identification (n = 19, 17%) or management (n =

19, 17%) of malnutrition at their health service. Similarly, a low
proportion reported an absence of enablers to sarcopenia iden-
tification (n =28, 25%) or management (n = 30, 27%).

Discussion
To our knowledge, this study is the first to survey cancer

clinicians from multiple disciplines and investigate awareness,
perceptions and practices in regard to both cancer-related

malnutrition and sarcopenia. The important role many disci-
plines play in the identification and management of cancer-
related malnutrition and sarcopenia is reflected in several
evidence-based guidelines on nutrition and cancer where the
impact of nutrition screening, swallow function, symptom
management and exercise are recognized [5, 6, 8]. The survey
revealed high awareness and understanding of both condi-
tions, with the vast majority of clinicians able to recognize
accepted definitions of malnutrition and sarcopenia as well
as their importance in the context of cancer care. Consistent
with a multidisciplinary approach, there was a strong percep-
tion of responsibility across disciplines for recognizing the
presence of malnutrition or sarcopenia and initiating appropri-
ate management.

Integral to timely management is clinician confidence in
identifying cancer-related malnutrition and sarcopenia. The
findings of this study revealed confidence in identifying mal-
nutrition is understandably high among dietitians, with sub-
stantially lower confidence of 50 to 74% reported by other
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disciplines. This is in agreement with a previous study of
medical oncologists in the UK [18], where an even greater
proportion (80%) lacked confidence in their ability to recog-
nize malnutrition. Conversely, almost half the participants
lacked confidence in identifying sarcopenia, suggesting less
familiarity with sarcopenia among cancer clinicians. This is
perhaps not surprising when we consider the literature relating
to the adverse outcomes of cancer malnutrition dates back
over 80 years [19], while the prognostic implications of
sarcopenia have been a more recent focus in the past 10 years
[20, 21]. There are a number of validated nutrition screening
tools to identify people at risk of malnutrition, including the
malnutrition screening tool (MST), Malnutrition Universal
Screening Tool (MUST), in cancer populations [8, 9]. While
screening tools for sarcopenia, such as the SARC-F, are be-
ginning to be studied in people with cancer, they are yet to be
validated in cancer populations [22—-24]. When a risk of mal-
nutrition is identified, a comprehensive nutrition assessment
including evaluation of body composition and muscle mass is
completed, aligning with current evidence-based guideline
recommendations and the GLIM criteria and facilitating the
diagnosis of both malnutrition and sarcopenia [6, 10, 16].
Professional development resources with a particular focus
on the identification and management of sarcopenia in people
with cancer, and its relationship to malnutrition and cachexia,
may be required to support improved clinician confidence.

A number of barriers and enablers to identification and
management of malnutrition were reported with the most
common including lack of knowledge, skills, confidence and
time. Our findings in a multidisciplinary sample reflect the
findings of previous studies and systematic reviews investi-
gating nutrition screening and support practices in single dis-
cipline studies of medical oncologists, nurses working in acute
health care and dietitians working with community living
older adults [18, 25, 26]. Participants in these previous studies
consistently report that lack of guidelines (70%), time (43—
55%) and knowledge (17-60%) regarding malnutrition is
the most common barrier, and organization support through
training programmes and nutrition policies (51%) are the most
common enablers to optimal nutrition care. Lack of evidence
was also identified as a barrier for identifying and managing
sarcopenia, likely reflecting the more recent nature of the lit-
erature in this area related to cancer. Similarly, the most com-
mon enablers of training, protocols or pathways, role delinea-
tion and adequate resourcing also reflect previous literature
and were similar for malnutrition and sarcopenia [18, 25,
26]. Of note, previous studies have not examined barriers
and enablers to identification and management of sarcopenia.
The findings of this study suggest barriers and enablers are
similar across both conditions.

Strong evidence exists to support the importance of early
recognition and treatment of cancer-related malnutrition and
sarcopenia; nevertheless, achieving consistent practice across
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professions and health services is challenging. The delay in
the translation of research knowledge into clinical practice is
well-known, with specific strategies and support required for
implementation [27]. Clinicians and health services require
assistance and resources to achieve optimal practices in iden-
tifying and treating cancer-related malnutrition and
sarcopenia. Flexibility in approaches may be required, such
as patient-led nutrition screening using tools such as the MST
which has been shown to be a reliable method with high pa-
tient acceptability [28]. At the local health service level, pro-
tocols and pathways implemented in specific cancer popula-
tions have demonstrated improved adherence to evidence-
based nutrition care [29, 30]. A number of studies investigat-
ing enablers to optimal nutrition care in cancer report that
clinicians seek protocols and pathways at a national level to
guide practice [31, 32]. Such protocols or pathways would
ideally provide an overarching framework for nutrition care
with capacity for adaptability to specific health service cul-
tures and structures with examples available in haematology,
head and neck and general oncology populations [29, 30, 33].

Internationally, a number of organizations have invested
time and resources into improving recognition and care of
malnutrition related to chronic disease or more specifically
in cancer. These include the British Association of Parenteral
and Enteral Nutrition (BAPEN); the European Society of
Clinical Nutrition and Metabolism (ESPEN); the Dutch
Malnutrition Steering Group; Macmillan Cancer Support;
and the AIOM-SINPE-FAVO working group and in
Australia, the Victorian Cancer Malnutrition Collaborative
(VCMCO), Clinical Oncology Society of Australia (COSA),
Dietitians Association of Australia (DAA) [7-9, 13, 34-37].
Commonalities in approaches across these groups involve
multidisciplinary engagement, government advocacy and cli-
nician and patient resources. However, the results of our study
suggest further efforts are still required to overcome the bar-
riers that persist in order to optimize nutritional care and le-
verage the enablers clinicians have identified. The findings of
this study will help inform the development of a national mul-
tidisciplinary strategic approach to optimizing cancer nutrition
care in Australia. While this study did not involve people with
cancer, further initiatives to improve nutritional care should
consider their involvement as an important component to driv-
ing changes in practice.

It is acknowledged this study has some limitations. Firstly,
the recruitment strategy did not support calculation of a re-
sponse rate and we are therefore unable to determine if our
sample is representative of multidisciplinary oncology clini-
cians across Australia. Secondly, the sample size is relatively
small and is underrepresented by rural clinicians and allied
health professionals other than dietitians although the disci-
pline proportions are similar to those reported in previous
surveys of multidisciplinary oncology clinicians [38],
strengths of the study are the comprehensive assessment of
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awareness, perceptions and practices across multiple disci-
plines and the first to develop this understanding for both
cancer-related malnutrition and sarcopenia.

Conclusions

This study demonstrated high awareness and recognition of
the importance of cancer-related malnutrition and sarcopenia
in the context of cancer care. Overall, oncology clinicians
acknowledged their individual responsibility in the identifica-
tion and management of these conditions. The majority of
participants reported barriers still existed to identification
and management; however, a high proportion also acknowl-
edged the presence of enablers within their organizations. A
strategic and multidisciplinary approach to the development
of resources and guidance at a national level is recommended
to strengthen and streamline the approach to management of
cancer-related malnutrition and sarcopenia.
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