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Abstract

Background: We aimed to define levels of unmet supportive care needs in people with primary brain tumor and to reach expert con-
sensus on feasibility of addressing patients’ needs in clinical practice.

Methods: We conducted secondary analysis of a prospective cohort study of people diagnosed with high-grade glioma (n=116) who
completed the Supportive Care Needs Survey-Short Form during adjuvant chemoradiation therapy. Participants were allocated to 1
of 3 categories: no need (“no need” for help on all items), low need (“low need” for help on at least 1 item, but no “moderate” or “high”
need), or moderate/high need (at least 1 “moderate” or “high” need indicated). Clinical capacity to respond to the proportion of patients
needing to be prioritized was assessed.

Results: Overall, 13% (n = 5) were categorized as no need, 23% (n = 27) low need, and 64% (n = 74) moderate/high need. At least 1 moderate/high
need was reported in the physical and daily living domain (42%) and the psychological (34%) domain. In recognition of health system
capacity, the moderate/high need category was modified to distinguish between moderate need (“moderate” need indicated for at least 1 item
but “high” need was not selected for any item) and high need (at least 1 “high” need indicated). Results revealed 24% (n = 28) moderate need
and 40% (n = 46) high need. Those categorized as high need indicated needing assistance navigating the health system and information.

Conclusions: Using four step allocations resulted in 40% of patients indicating high need. Categories may facilitate appropriate triag-
ing and guide stepped models of healthcare delivery.

Brain tumors are relatively rare, with approximately 4 per improved marginally, from 20% to 22%, over 30 years (2). High-
100000 people affected annually worldwide (1). Compared to grade gliomas (HGG, Grade III-IV) comprise the majority of adult
improved overall cancer survival rates, brain cancer survival has malignant primary brain tumors (~62%) (3). Brain cancer and its
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treatment can cause debilitating side-effects, including physical,
behavioral, cognitive, and psychological symptoms (4). Previous
research identified many concerns and unmet needs in people
with HGG. These include feeling like a different person; physical
side-effects related to both the tumor and treatments; a lack of
financial assistance or advice; changes in cognitive ability; bar-
riers to accessing rehabilitation services; and a lack of informa-
tion on new research and treatment options (5,6). After those
with lung cancer, people with brain tumor (PwBT) have a higher
prevalence of symptom burden and concerns and more severe
problems, relative to other cancer types (7). Additionally, PwBT
commonly experience a poorer sense of wellbeing and quality of
life (8), with 16%-48% reporting clinical levels of anxiety or
depression (9). The high symptom burden results in higher health
service costs for individuals and the healthcare system, render-
ing it one of the costliest cancers ($1.7 million/person) (10). Such
findings highlight the potential benefit of routine screening for
symptoms to facilitate timely access to appropriate supportive
care (11). Assessing unmet needs involves identifying patients’
needs, how much help they are seeking, and appropriate support
to address these needs (12). However, in Australia, there are no
standardized models or systematic approaches implemented to
identify and address unmet needs in those affected by brain can-
cer in routine clinical care (13).

To address this gap, the Brain cancer Rehabilitation,
Assessment, Interventions for survivorship Needs (BRAINS) pro-
gram was developed to support best practice in survivorship and
supportive care to those affected by brain cancer in Australia
(14). The program aims to facilitate assessment and management
of unmet needs in PwBT and to increase uptake of screening in
routine practice (15). Given cognitive changes potentially arising
due to brain cancer and treatment (16), a brief screening measure
is important. We have previously demonstrated the sensitivity
and specificity of a brief version of the 34-item Supportive Care
Needs Survey-Short Form (SCNS-SF34), a 9-item tool called
SCNS-Screening Tool (SCNS-ST9), to screen for unmet needs in
PwBT (17). The SCNS-ST9 retains the same 5-point Likert
response scale and original five SCNS-SF34 domains but with two
items each, except for one domain that has one item (17,18). A
secondary data analysis from a prospective cohort study (5,6)
was performed at two timepoints (during chemoradiation and
3months later) for 116 people with HGG completing SCNS-SF34.
Only three (<5%) individuals with unmet needs on SCNS-SF34
were missed using the SCNS-ST9 at each time point (17), demon-
strating the sensitivity and specificity of this brief tool to screen
for unmet needs in people with HGG.

Given the SCNS-ST9’s sensitivity and specificity, the question
remains how best to use this screening tool to allocate supportive
care resources. Many PwBT in need of supportive interventions
do not receive assistance as needs often outstrip availability of
clinicians with expertise in the care of PwBT (13). This barrier
may be addressed through use of a stepped model of healthcare
delivery to triage patients based on the severity of their needs.
Stepped care is defined as evidence-based delivery of health
interventions tailored to individual needs (19). Stepped care
frameworks are effective and cost-efficient models of healthcare
delivery, using a hierarchy of interventions of increasing inten-
sity (20). Our team is developing a stepped care model to imple-
ment psychosocial screening as part of routine care, with
patients who indicate some level of need on the SCNS-ST9 having
a triage conversation with a healthcare professional to discuss
screening results and appropriate support. However, timing of
the triage conversation and type of support offered will depend

on the level of need indicated on screening. To develop a stepped
model of care, we must first operationalize levels of need (ie,
steps) to guide timely assessment and intervention by prioritizing
patients.

Several approaches have been used to categorize the level of
unmet need using responses to the SCNS-SF34. A binary
approach, dichotomizing unmet need as “no need” (ie, not appli-
cable and satisfied) versus “some need” (ie, low, moderate, and
high; moderate and high) has been used (21,22). Alternatively,
quantitative approaches have been used, such as creating
domain scores by summing the responses on the 5-point Likert
scale per domain and a total scale score by summing all domain
scores (23-25). Both approaches fail to determine how much and
how urgently help is needed. For example, using the latter
approach, a total score does not identify how many unmet needs
have been endorsed nor magnitude of need. Another approach to
categorizing participants’ unmet needs with explicit operational
definitions of categories was demonstrated in a study by Boyes
et al. (26), who examined the prevalence of supportive care needs
in those with hematological cancer. In 72%, unmet needs were
assessed more than 12months since diagnosis. Based on
responses to the SCNS-SF34, respondents were categorized as
having: 1) no needs for people reporting “no need” for help on all
items; 2) low needs for those who indicated “low need” for help on
at least one item, but did not select “moderate” or “high” need for
any; and 3) moderate/high needs where a “moderate” or “high” need
was indicated on at least one item. Categorizing levels of unmet
need in this way has the potential to identify and prioritize
patients requiring more specific interventions or specialized care.
Given the complex needs of PwBT, particularly those with HGG, it
is unclear how levels of unmet need would map onto these cate-
gories. We aimed to explore whether this approach would be
suitable for people with HGG to define step allocations. We also
aimed to assess the appropriateness of these categories by map-
ping existing unmet needs reported in the cohort study to these
categories after seeking input from experts in brain tumors (eg,
healthcare professionals, researchers).

Method
Study design

We conducted a secondary analysis of a prospective cohort study
of people with HGG (5,6). Briefly, people with HGG were recruited
by their treating clinician or cancer care coordinator from outpa-
tient clinics (neurosurgical, radiation oncology, medical oncol-
ogy) from 4 tertiary hospitals across 2 Australian states. Eligible
individuals were aged 18 years or older, diagnosed with Grade III-
IV glioma, scheduled to begin adjuvant chemoradiation, with
capacity to complete questionnaires in English. A total of 165
participants were assessed as eligible, with 127 consenting to
participate, and 116 completing baseline surveys (91% response
rate). Reasons for nonparticipation included physical or emo-
tional stress, disinterest, hospital admission, and poor cognitive
health. The study was approved by the Human Research Ethics
Committees (HREC) of Sir Charles Gairdner Hospital (HREC
#2006-146), Curtin University (HREC #03/2007), and Cancer
Institute New South Wales (NSW) (HREC #2008/08/092) and regis-
tered in the Australian New Zealand Clinical Trials Registry
(ANZCTR). All participants provided informed consent.
Participants completed questionnaires at 3 timepoints: during
adjuvant chemoradiation therapy and 3 and 6 months later (5,6),
but only data collected during adjuvant chemoradiation was
used in the current analysis. Questionnaires were completed by
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Table 1. Response categories used in SCNS-ST9 for indicating
perceived level of need
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Table 2. Patient characteristics during adjuvant chemoradiation
therapy (T1) (N=116)

Level of need response

category Definition

No need—not applicable This was not a problem for me as a result
of having a brain tumor

I did need help with this, but my need for
help was satisfied at the time

This item caused me concern or difficulty.
I had little need for additional help

This item caused me concern or difficulty.
[ had some need for additional help

This item caused me concern or difficulty.
[ had a strong need for additional help

No need—satisfied
Low need
Moderate need

High need

the patient, with carers able to assist or complete questionnaires
on their behalf. Additional patient-reported outcome measures
were completed (5,6); only those relevant to the current analysis
are described here, namely, the SCNS-SF34 (17, 18). Needs were
assessed across five domains: psychological; physical and daily
living; health system and information; patient care and support;
and sexuality. Although participants completed the 34-item sur-
vey, we only examined items included in the SCNS-ST9.
Participants indicated their level of need for help for all items
over the last month using response options presented in Table 1.

The BRAINS program brings together a diverse group of
experts in brain tumor management. Members consist of
researchers who work in the field of brain tumor; healthcare pro-
fessionals who provide care to PwBT, psycho-oncology, suppor-
tive and palliative care, survivorship; and patient advocates.
Members of the program meet regularly to oversee the program
of research.

Operationalizing step allocations

Using patient supportive care needs data assessed by the 9 items
included in SCNS-ST9 from the HGG cohort study (5,6), the level
of unmet need was mapped onto categories published in Boyes
et al. (26) We planned, a priori, to discuss levels of need and step
allocations with a working group of multidisciplinary experts in
the care of PwBT, similar to other studies using expert opinion to
develop recommendations for clinical practice (27,28). By exam-
ining the proportion of patients categorized as having no needs,
low needs, and moderate/high needs, they judged the clinical
capacity in managing patients who indicated some level of need,
such that those with more severe need will be triaged rapidly and
receive more intensive supportive care than those with less
severe need. The group of experts met on two separate occasions
(mean number of attendees = 12) to discuss categorization of
unmet need. Refinement of step allocation was applied after
review by this group.

Results

Characteristics of the 116 participants are presented in Table 2.
Most (71%) were male with a mean age of 56 years (range 18-86)
and had been diagnosed with Grade IV HGG (94%); the mean time
from diagnosis was 1.3 months (range 0-6 months). Most people
reported having a partner (83%), who was typically their primary
carer (78%).

Prevalence of unmet needs

Participants were classified into one of three categories (26) based
on self-reported level of unmet need (Table 3). Overall, 13%

Patient characteristics T1
Age (years) (n=110)*
Mean (SD) 56 (13.3)
Median (IQR) 58.5 (15)
Time since diagnosis (months) (n=115)*
Mean (SD) 1.3(1.1)
Median (IQR) 1.0(1)
Sex, no. (%)
Male 82 (71.0)
Female 34 (29.0)

Education, no. (%)

Year 10 or below 34 (29.3)
Year 12° 20 (17.2)
TAFE® certificate or diploma, business college 31(26.7)
University or postgraduate 29 (25.0)
Missing 2(1.8)
Marital status, no. (%)
Married 95 (81.9)
Never married 5 (4.3)
Divorced or separated 12 (10.3)
Widowed 3(2.6)
Missing 1(0.9)
Country of birth, no. (%)
Australia 67 (57.8)
Other? 48 (41.4)
Missing 1(0.9)
Rurality, no. (%)
Major city 73 (62.9)
Inner regional 10 (8.6)
Outer regional 7 (6.0)
Remote 3(2.6)
Very remote 1(0.9)
Unclassifiable 22 (19.0)
Language other than English spoken at home, no. (%)
Yes® 11(9.5)
No 103 (88.8)
Missing 2(1.7)
Has a carer, no. (%)
Carer is their partner 91 (78.4)
Carer is not their partner 18 (15.5)
No 6(5.2)
Caring for someone else in home, no. (%)
Yes 21(18.1)
No 94 (81.0)
Missing 1(0.9)
Financial effect of diagnosis, no. (%)
No or slight effect 64 (55.2)
Significant effect 49 (42.2)
Missing 3(2.6)
ECOG performance status® no. (%)
0 37 (31.9)
1 41 (35.3)
2 27 (23.3)
3 8 (6.8)
4 1(0.9)
Missing 2(1.8)

a

: SD = standard deviation; IQR = interquartile range.

In the Australian education system, Year 12 marks the final year of
formal schooling.

¢ Technical and further education (provider of vocational education and
training).

Country of birth if born outside of Australia: Bahamas, Bangladesh,
Colombia, Croatia, Egypt, England, France, Holland, Hong Kong, India, Ireland,
Italy, Kenya, Macedonia, Malaysia, Netherlands, New Zealand, Scotland,
Singapore, South Africa, United States.

€ Languages other than English spoken in the home: Bengali, Cantonese,
Chinese, Croatian, Dutch, Italian, Macedonian, Spanish. One participant did
not specify the non-English language spoken.

£ Eastern Cooperative Oncology Group (level of physical dependency).

(n="5) of participants were categorized as having no need, 23%
(n=27) as low need, and 64% (n =74) as moderate/high need. Across
SCNS-ST9 domains, 42% of participants indicated at least one
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Table 3. Proportion of participants (N =116) categorized as
having no, low, or moderate/high needs, overall and by SCNS-
ST9 domains

Step 1 Step 2 Step 3
No Low Moderate/

need? need® high need®

No. (%)  No. (%) No. (%)

Overall (across 9 items) 15(13) 27 (23) 74 (64)

Domains — — —

Psychological 53(46)  23(20) 40 (34)
Fears about cancer spreading — — —
Uncertainty about future — — —

Health system and information 62 (54) 19(17) 35 (30)
Being informed about your test — — —
results as soon as feasible
Being informed about things — — —
you can do to help yourself to
get well

Physical and daily living 33(29) 34(29)
Lack of energy/tiredness — —
Not being able to do the things — — —
you used to do

Patient care and support
Reassurance by medical staff
that the way you feel is normal
Hospital staff acknowledging — — —
and showing sensitivity to
your feelings and emotional
needs

Sexuality
Changes in sexual relation-
ships

49 (42)

86 (74) 17 (15) 13 (11)

85(73) 13 (11) 18 (16)

# Selected “no” need for help for all items.

® Selected “low” level need for help for at least 1 item, but did not select
“moderate” or “high” need for any item.
¢ Selected “moderate” or “high” level need for help for at least 1 item.

moderate/high need in physical and daily living domains, followed
by the psychological domain (34%) and health system and infor-
mation domain (30%). Relatively few reported moderate/high needs
in the patient care and support (11%) and sexuality (16%)
domains.

The distribution of responses across these categories was
skewed, with approximately two-thirds categorized as having
moderate/high need. Discussion with our expert group focused on
the feasibility of implementing these categories within oncology
services considering practical implications on workflow. It was
agreed that although the aim is to assess and provide support to
all people with HGG indicating some need, prioritizing and insti-
tuting management for such a high proportion of patients may
not be feasible within resource-constrained services. After dis-
cussion, the moderate/high need category was modified to differen-
tiate between “moderate” and “high” need. We defined the
moderate need category as responses where “moderate” need for
help was indicated for at least one item but “high” need was not
selected for any. The high need category was defined as responses
where a “high” need for help was indicated for at least one item.

The same 116 participants were reclassified into one of four
categories based on level of unmet need. Overall, 13% (n=15) of
participants were classified as having no need, 23% (n=27) low
need, 24% (n=28) moderate need, and 40% (n=46) high need
(Table 4). Across most SCNS-ST9 domains, a higher proportion of
participants reported “no need” compared to “low,” “moderate,”
or “high” need, particularly in the patient care and support and
sexuality domains. The level of unmet need was relatively evenly
spread across the severity range for the physical and daily living

domain. Patients categorized as high need were more likely than
those categorized as moderate need to report needing assistance
navigating the health system and accessing health information.

Discussion

Four step allocations were operationalized based on level of
unmet need: no need, low need, moderate need, and high need. Based
on a prior study categorizing unmet need of people with other
cancer types (no need, low need, moderate/high need) (26), we
employed the same categories to define step allocations for peo-
ple with HGG during chemoradiation therapy, modifying moder-
ate/high need to differentiate between moderate or high unmet
need.

Mapping unmet needs from HGG participants in a cohort
study to the three categories outlined in Boyes et al. (26) revealed
differences in distribution of the prevalence of need. Overall, the
proportion of participants categorized as having moderate/high
need in our study was 64% compared to 51% in research by Boyes
and colleagues. This difference may be attributed to clinical
characteristics of the samples as distress and unmet need varies
across cancer diagnoses. We focused on unmet needs of people
with HGG, whereas Boyes et al. focused on individuals with hem-
atological cancer. The clinical trajectory of selected hematologi-
cal cancers is commonly characterized as a chronic disease (26).
In primary brain cancer, especially HGG, disease progression is
often rapid and characterized by a decline in functional, emo-
tional, and/or cognitive functioning before death. Distress is
higher in PwBT compared to individuals with other cancer diag-
noses (29), and higher levels of distress are associated with higher
unmet need (30). Additionally, most participants in Boyes et al.
were more than 12 months post-diagnosis, whereas in this sam-
ple, the mean length of diagnosis was 1.3months, with needs
likely to vary across the trajectory (13). The measures used may
have contributed to differences in proportions of unmet need,
with Boyes et al. using the SCNS-SF34, whereas we used the
SCNS-ST9. At a domain level, however, our findings were compa-
rable with Boyes et al. (26). The most common areas in which
participants indicated needing support were psychological and
physical aspects of daily living domains both in this study (34%
and 42%, respectively) and in Boyes et al. (35% and 35%, respec-
tively). These results reflect the unmet need frequently reported
by people living with poorer prognosis cancers such as lung (31)
or pancreatic malignancies (32). When we differentiated between
participants with moderate and high need, those categorized as
high need commonly reported needing assistance navigating the
health system and information. These findings provide evidence
to guide the provision of supportive care services and resource
allocation at an organizational level toward addressing high
unmet needs, particularly in clinical settings with limited health-
care resources.

Using Boyes et al.’s (26) original criteria, our results indicate
that approximately two-thirds of participants would require
immediate clinical review. Revising the moderate/high need cate-
gory provides further granularity between moderate and high
level of unmet need. Our modified criteria ensure that individu-
als with the most severe needs are rapidly prioritized in health-
care systems with finite resources. Although all patients
indicating some level of need will receive a triage conversation to
review identified needs, PwBT reporting high needs are priori-
tized for urgent follow-up, enabling support to be delivered in a
timely way.
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Table 4. Proportion of participants (N =116) categorized as having no need, low need, moderate need, or high need, overall and by

SCNS-ST9 domain

Step 1 Step 2 Step 3 Step 4
No need? Low need"® Moderate need® High need?
No. (%) No. (%) No. (%) No. (%)
Overall (across 9 items) 15 (13) 27 (23) 28 (24) 46 (40)
Domains — — — —
Psychological 53 (46) 23 (20) 24 (21) 16 (14)
Fears about cancer spreading — — — —
Uncertainty about future — — — —
Health system and information 62 (53) 19 (16) 11 (10) 24 (21)
Being informed about your test results as soon as feasible — — — —
Being informed about things you can do to help yourself to get well — — — —
Physical and daily living 33 (28) 34 (29) 30 (26) 19 (16)
Lack of energy/tiredness — — — —
Not being able to do the things you used to do — — — —
Patient care and support 86 (74) 17 (15) 9 (8) 4 (3)
Reassurance by medical staff that the way you feel is normal — — — —
Hospital staff acknowledging and showing sensitivity to your — — — —
feelings and emotional needs
Sexuality 85 (73) 13 (11) 11 (10) 7 (6)

Changes in sexual relationships

Selected “no” need for help for all items.

on oW

Selected “high” need for at least 1 item.

In this cohort, 40% were categorized as having a high need.
This may reflect their new diagnosis of HGG and initial screening
for unmet need. Identifying and addressing need early may reduce
level of need over time, with rescreening to identify unresolved or
new needs and to improve outcomes for PwBT. Also, these partici-
pants were recruited from an acute care setting, so the prevalence
of need may be higher in subacute settings as access to supportive
care services and a clinical team may be limited.

Knowing proportions likely to require support commensurate
with each step can inform health service planning and optimize
supportive care interventions. For example, when screening for
anxiety and depression in people with cancer, 30% reported symp-
toms consistent with psychological disorders. The findings from
implementation of a clinical pathway designed to standardize psy-
chological care within oncology services reflected rates of psycho-
logical disorders reported in the literature (33,34). Communicating
expected rates of psychological distress to staff located within
services implementing this clinical pathway enabled them to plan
for and prioritize triage conversations and referrals. We acknowl-
edge that not all cancer services will have sufficient resources to
address all unmet needs, and alternative models of care should be
considered (13). Identifying and addressing potential barriers
before implementation remains an important priority in psycho-
oncology research and clinical practice (13,35).

There are some limitations of the current study. Despite HGG
(Grades III-IV) comprising the majority of adult malignant primary
brain tumors, brain cancers are heterogeneous (36). In this study,
only those diagnosed with HGG were assessed. Thus, the distribu-
tion of needs for other types of brain tumor is unknown.
Additionally, in this sample, the mean time since diagnosis was
1.3months, and participants were asked to report their unmet
need within the last month. Since survivorship trajectories can
vary significantly among individuals with HGG, we envisage that
distribution of the types of unmet need reported will vary (6,37).
For example, needs relating to fatigue, fear of recurrence, and
receiving timely results may change significantly during and after
treatment. Furthermore, the sample was predominantly male and

Selected “low” level need for help for at least 1 item, but did not select “moderate” or “high” need for any item.
Selected “moderate” need for help for at least 1item, but did not select “high” need for any item.

English-speaking. It is conceivable they may have different unmet
need compared to female patients and those from a culturally and
linguistically diverse background, limiting generalizability of our
findings. Importantly, 94% of our sample had a carer. For people
with HGG without carers, self-reporting their unmet needs may be
difficult given the impact of brain tumor on cognition; therefore,
assistance from healthcare professionals is essential.

The BRAINs program leverages an existing online portal (38) to
screen and address unmet need. The next step will be to implement
the step allocation algorithm within the portal to automatically allo-
cate patients to a specific step. We also need to determine the appro-
priate timing of the triage conversation and to match referral type
and intensity according to step allocation. Additionally, work is
underway to assess the suitability and psychometric properties of a
screening tool for Aboriginal and Torres Strait Islander people with
primary brain tumor (Supportive Care Needs Assessment Tool for
Indigenous People). It will be important to establish the suitability of
the step allocation algorithm for this group once the screening tool is
finalized. We also aim to assess the variability of need according to
patient factors (eg, Eastern Cooperative Oncology Group (ECOG) sta-
tus, relationship status), which has the potential to help healthcare
professionals identify those more likely to have high unmet need.

In conclusion, this study operationalized four step allocations
based on the level of unmet need indicated by patients with HGG,
namely, no need, low need, moderate need, and high need. The clinical
implications of these findings include the potential for development
of a stepped care pathway for identifying and managing unmet
need in PwBT where individuals are triaged based on the magnitude
of their need. Our categorization of unmet needs has the potential
to facilitate timely and appropriate support for PwBT if implemented
as part of a stepped care model of health delivery, particularly in
busy and/or resource-constrained healthcare systems.

Data availability

The data that supported the findings of this study cannot be
shared publicly for the privacy of individuals that participated in
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the study but are available on reasonable request from Mona M.
Faris and Georgia K.B. Halkett.
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