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Abstract
Purpose  To evaluate the implementation of a web-based system of screening for symptoms and needs in people with diverse 
cancers in a general hospital in Australia.
Methods  This was a prospective, single-arm, pragmatic intervention study. After local adaptation of an online portal and 
training, cancer nurses were asked to register patients to screen via the portal in clinic or at home. Symptoms were scored 
according to severity, and scores above cut-off were reported to nurses for assessment and management, according to best 
practice.
Results  Fifteen nurses working across diverse tumour types agreed to approach patients for screening. Of these, 7 nurses 
approached 68 patients, with 5 approaching more than 1 during the 7-month study period. Forty-seven (69%) patients com-
pleted screening, and 22 rescreened at least once. At first screening, 33 (70%) patients reported at least one symptom, most 
commonly tiredness (n = 27; 57%), reduced wellbeing (n = 24; 51%) and drowsiness (n = 17; 36%). Of the total 75 screens 
undertaken during the study, 56 (75%) identified at least one symptom, and 22 (29%) identified at least one severe symptom. 
All patients with a positive first screen were followed up by a nurse assessment and intervention—mostly reassurance (n = 19, 
59%) or referral to another health professional (n = 11, 34%).
Conclusion  Screening for symptoms and needs using a web-based portal identified many unmet needs, but the uptake of this 
intervention by nurses and patients was lower than expected.
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Background

People with cancer experience high symptom burden [1, 2] 
which is associated with poorer quality of life, high health 
service utilisation and shorter survival [3]. Research shows 
that many symptoms and needs, in particular psychosocial 
needs, remain undetected and unaddressed [4]. Conse-
quently, guidelines recommend routine screening for symp-
toms and unmet needs in people with cancer [5].

Patient-reported outcome (PRO) collection using a vali-
dated scale, such as the Edmonton Symptom Assessment 
Scale (ESAS) [6], offers an evidence-based approach to 
screening for symptom burden that is brief and can be done 
electronically or in print. Screening with ESAS has been 
associated with improved patient satisfaction, reduced hospi-
tal emergency room presentations and improved survival [6, 
7]. But in Australia, as in many countries, neither screening 
for symptoms and needs nor the use of PROs as a method of 
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systematic screening have been adopted into routine clini-
cal practice [8]. Data on the feasibility and acceptability of 
these approaches in routine care are required to guide future 
implementation efforts.

The aim of this study was to evaluate the implementation 
of a web-based system of screening for symptoms and needs 
using the ESAS in people with diverse cancers in a tertiary 
referral hospital in Australia. Specifically, the objectives of 
the study were to (1) evaluate the feasibility and accept-
ability of a web-based platform for screening for symptoms 
and needs in patients across diverse tumour streams and 
(2) describe the symptoms detected by screening and their 
management.

Methods

This was a prospective, single-arm, pragmatic interven-
tion study conducted across all tumour streams at a tertiary 
referral hospital in metropolitan Adelaide, South Australia. 
The hospital provides comprehensive cancer services to 
adult patients living in the South of Adelaide and adja-
cent rural areas, servicing a population of approximately 
360,000 people.

The intervention involved a web-based screening using 
the ESAS measure to screen for symptoms and needs. The 
ESAS is a validated instrument developed to rapidly assess 
nine different symptoms: pain, nausea, reduced appetite, 
reduced wellbeing, shortness of breath, tiredness, drowsi-
ness, anxiety and depression. Patients are asked to indicate 
the intensity at which they experience each symptom from 0 
(not experiencing the symptom at all) to 10 (worst possible) 
[9]. ESAS is accompanied by a problem checklist listing 
potential emotional, information social/family, practical, 
spiritual and physical concerns that the patient may also 
identify as an unmet need [10]. Screening was conducted 
using a purpose-built web portal (iSCREEN) adapted from 
the online portal developed by the Australian Psycho-Oncol-
ogy Cooperative Research Group to screen for anxiety and 
depression using ESAS [11, 12]. Once the patient registered 
and completed the first screening, subsequent screens were 
automatically initiated at 3 monthly intervals although the 
interval could be modified by the nursing staff initiating the 
screen.

Nurses working in the role of a cancer care coordinators 
were invited by their senior managers to use the portal for 
screening for symptoms and needs as part of their routine 
clinical care. Adult patients receiving care for cancer at any 
stage were eligible to be invited by the nurse to be screened 
using the portal. Patients were not invited to participate if 
they could not use the portal, e.g. were too unwell, or had 
literacy or language barriers.

Nurse received one-on-one training from research staff, 
which included setting up the portal parameters to their indi-
vidual work requirements. Nurses initiated discussions of 
screening for symptoms and needs with their patients. As 
screening was considered the best practice routine care, no 
patient consent for screening was required. If the patient was 
willing to be screened, the patient was given an option of 
consenting to researcher review of medical records to col-
lect any missing data, such as the action taken to address the 
identified symptom(s). If the patient declined medical record 
access, the screening could still proceed, but no records were 
reviewed. Patients and nurses were invited to provide feed-
back on the portal using a semi-structured interview and 
questionnaire (nurses only).

The primary outcome was feasibility, defined as the ratio 
of screened (patients who completed the ESAS using the 
portal) to registered (patients registered on the portal and 
sent an invitation to screen), with the feasibility threshold 
set at 75%. The choice of the 75% cut-off was a pragmatic 
decision taking into account the need for high adherence to 
ensure clinical significance as well as expectation of high 
adherence in the context of a single institution study. Sec-
ondary outcomes included the proportion of new patients 
who had an identified need assessed and required manage-
ment and the proportion of patients who were rescreened, 
as well as the prevalence and types of symptoms, needs and 
referral rates once symptoms were identified, time spent 
using the portal and acceptability of the process to patients 
and nurses.

Data management and statistical analyses were per-
formed using Stata version 16.1 (StataCorp LP, College 
Station, TX, USA). Primary and secondary outcomes were 
expressed as absolute and relative frequencies for categori-
cal variables. Median and interquartile ranges (IQR) were 
reported for continuous skewed data/scores. Interviews were 
audio-recorded and transcribed verbatim. This study was 
performed in line with the principles of the Declaration of 
Helsinki. Approval was granted by the Southern Adelaide 
Local Health Network Human Research Ethics Committee 
(application 2020/HRE00633).

Results

Fifteen of 16 nurses employed at the hospital in a cancer 
coordinator role indicated willingness to invite patients 
for screening with seven (47%) using iSCREEN over the 
duration of the study. During the period of recruitment 
from December 2020 to June 2021, 68 patients (median 
age = 57 years, IQR 51:69) were registered for screening 
across six tumour streams. Of those, 47 (69%) completed 
screening. The majority of patients (n = 32; 47%) were reg-
istered by the breast cancer stream with 24 (75% of those 
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registered) screened. Twenty-six patients (38% of all reg-
istered) were registered by the upper gastrointestinal (GI) 
tumour stream with 15 (58%) completing screening. The 
remaining eight patients were screened across prostate, head 
and neck, lung and cancer survivorship services, with the 
number of patients screened ranging from one to four.

Of the total of 75 screens undertaken during the study in 
47 patients, 56 screens (75%) identified at least one symp-
tom (24% of screens identified severe symptoms) with 33 
of 47 patients screened (70%) reporting at least one symp-
tom at first screening. Twenty-eight patients were scheduled 
for a second screen during the study period, and 22 (79%) 
completed this second screen. The remaining patients’ 
second screen, scheduled to take place 3 months from the 
initial, was due after the study has been completed. For 17 
(77%) of those, at least one moderate or severe problem 
was recorded, and eight (47%) of those were assessed by a 
nurse. Five patients completed a third screen (of which four 
reported symptoms) and one screened a fourth time. Over-
all, 75 screens were performed, of which 54 (72%) identified 
at least one moderate or severe symptom. Nurses completed 
assessments and recorded actions to address symptoms or 
needs for 44 (82%) of the positive screens. The actions 
taken by nurses in response to symptoms included reassur-
ance (28; 64% of all positive screens reviewed), referral to 
another professional (n = 11; 25%) or earlier clinic review 
(9; 20%). For some positive screens, nurses arranged more 
than one intervention.

Figures 1 and 2 summarise the symptoms and problems 
identified at patients’ first screen. A total of 123 moderate or 
severe symptoms were identified via the ESAS at first screen 
in 33 patients. Fifteen patients (32%) reported at least one 
severe symptom. The median number of symptoms reported 
at first screen was four (IQR 1:5). Three patients (6%) 

reported only one symptom, 12 (26%) two to three and 18 
(38%) four or more. The most common symptoms reported 
at first screen included tiredness (n = 27; 57%), reduced well-
being (n = 24; 51%) and drowsiness (n = 17; 36%). At the 
first screen, the problem checklist identified 216 problems 
in 38 patients, with the most common including fears and 
worries (n = 23; 49%), sleep problems (n = 23; 49%), weight 
problems (n = 18; 38%) and changes in appearance (n = 16; 
34%). Over multiple screens, there were improvements in 
scores for 59 (69%) symptoms identified at first screen, with 
16 (19%) remaining unchanged and 10 (12%) worsening. 
Figure 3 summarises changes in severity of the three most 
common symptoms (tiredness, reduced wellbeing drowsi-
ness) who screened more than once.

Of the seven nurses who registered patients, five com-
pleted questions about time spent using the portal. The 
median time taken to use the portal was estimated as 23 min 
per patient (range 13–50 min) with the most time-consuming 
task being in-clinic screening with the patient. All respond-
ents estimated it took them less than 5 min to assess patients’ 
eligibility to use the portal and less than 5 min to introduce 
the portal to patients. Two nurses took less than 5 min to reg-
ister a patient, two took 5–10 min and one 11–20 min. Two 
nurses assisted patients to complete screening (other patients 
completed their screening electronically)—one reported 
spending 5 min and the other 25 min. All nurses indicated 
reading email notifications took them less than 5 min.

Seven nurses (five who registered patients for the por-
tal and two who did not) completed questionnaires on 
acceptability followed by four completing interviews last-
ing between 10 and 20 min. Three nurses identified limited 
access to computers as a barrier and were provided with 
an electronic tablet. Two of these subsequently registered 
patients, but the third nurse did not. One tumour stream 
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Fig. 1   Proportion of participants (n = 47) experiencing moderate or severe symptoms at first screen (numbers in bars represent % of those 
screened)
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did not have a dedicated nurse coordinator, and the study 
appointed a senior nurse to fulfil this role in the service 1 day 
per week for the study period. This approach did not result in 
any registrations. Of the five nurses who registered patients, 
three were satisfied with the screening system, one was not, 
and one was neither satisfied nor dissatisfied. Of the two who 
did not register patients, one was satisfied and one not satis-
fied with the portal. Four nurses (three of whom registered 
patients) found the portal easy to use, but others referred 
to it as “clunky” and difficult to navigate. Other barriers to 
nurse-use included lack of time and dedicated private space 
to introduce the portal and/or assist patients with screening. 
Nurses perceived that patients may be concerned about data 
storage on the Internet and difficulties using technology. One 
nurse felt screening was not within their role/responsibility 
and another that the screening approach was not appropriate 
for all patients. Two raised concerns that initial cancer diag-
nosis was not the right time to screen, as patients would have 
a lot of symptoms that would resolve without intervention. 
Two nurses perceived their “typical” patients’ demograph-
ics meant they were unlikely to engage with technology 
and research. Two preferred for a screening tool tailored to 
the needs of the cancer type they managed. Suggestions for 
improvements from nurses included automation of registra-
tion or registration by clinic administration staff and link to 
hospital electronic medical record.

Of four patients who completed interviews, two identified 
no barriers to use, but others highlighted the need for clearer 
instructions for use. One patient indicated they did not find 
the portal “particularly attractive or engaging”. Patients val-
ued the portal for the opportunity to provide information 
without burdening cancer care coordinators, but remaining 
connected, between appointments. One patient reflected on 
their difficulty admitting they were struggling and articulat-
ing their concerns. Unlike nurse coordinators, patients did 
not raise concerns about privacy of data.

Discussion

This pragmatic, real-world implementation study of a web-
based platform for screening for symptoms and needs in peo-
ple with cancer did not meet its primary feasibility objective. 
That is, while 69% of registered patients used the portal for 
screening, this fell short of the 75% threshold set a priori. It 
was also notable that only 47% of cancer care coordinators 
who agreed to participate used the portal. More promisingly, 
five of the seven nurses who did use the portal did so repeat-
edly. Nurses were responsive when needs were identified, 
with 86% of patients with symptoms assessed. Of those 
patients who used the portal, the majority had symptoms, 
but most symptoms did not require extensive intervention 

suggesting that symptoms detected early may be addressed 
without excessive demand on resources.

These findings offer an insight into the real-world imple-
mentation of a practice change with some important lessons. 
Firstly, the uptake across different services and individual 
nurses varied with only two services adopting the approach 
early and integrating it into their regular workflow. The high-
est uptake by both nurses and patients occurred in breast 
cancer which has the longest tradition of nurse coordina-
tor roles and a high proportion of motivated and educated 
patients. It is possible the short duration of the study was 
not sufficient to impact practice of those nurses who were 
not early adopters. Furthermore, the study was conducted 
during the COVID-19 pandemic (with a rapid associated 
transition to telehealth platforms) and a state-wide roll out 
of an electronic health record; thus, iSCREEN represented a 
third simultaneous technology-related service change being 
implemented adding to nurses’ workload, change-fatigue and 
perhaps “digital health fatigue”. The study feasibility thresh-
old was set at 75% which may have been set too high and 
was higher than in evaluations of many other complex inter-
ventions in similar patient populations where the acceptable 
threshold was set at 60% [13, 14].

Nurses identified several barriers to recruitment including 
time and access to private space. For some barriers, such 
as access to tablets or dedicated time, additional resources 
did not significantly increase registrations suggesting that 
other barriers also need to be addressed. For example, nurses 
raised the issues of role definition as a barrier to screening, 
and appropriateness of the screening for their patients at a 
particular point in time (i.e. when cancer diagnosis had just 
occurred) as symptoms, especially distress, may be transient 
and spontaneously resolve. These findings suggest further 
training on the purpose, and benefits of screening would be 
required to increase uptake as well as clear clinical pathways 
clarifying roles and responsibilities and embedding screen-
ing into the routine workflow [15]. These observations are 
similar to the implementation of the ADAPT portal on which 
the iSCREEN portal was based [16, 17] and other studies 
investigating PRO use in cancer care [18]. The large vari-
ance in the time taken to use the portal by nurses may reflect 
a range of factors including the digital health literacy of the 
nurses, familiarity with the screening process and possibly 
the perception of time spent as the reporting was subjective.

It is worth noting that nearly a third of patients who indi-
cated willingness to screen did not complete screening, and 
21% of those contacted for rescreen did not rescreen. There 
are several potential explanations for low patient engagement. 
Firstly, patients may not engage if they sense limited endorse-
ment from the clinical service or cancer care coordinators 
introducing screening. This hypothesis is supported by our 
observation that the rescreen rate was higher for patients man-
aged by the two services with high rates of registration and 
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screening, where nurses were recommending screening fre-
quently. In this study, nurses took on the role of introducing 
and coordinating screening for all patients. Perhaps a more 
whole-of-service approach with endorsement and reinforce-
ment of all members of the cancer care team would have pro-
vided additional motivation for patients to screen, by empha-
sising its importance across multiple encounters. Secondly, 
it is possible that the portal was not sufficiently user friendly 
or engaging to patients who indicated their willingness to 
use it while in clinic but did not follow it up once at home 
(especially given comments from patients about the need for 
clearer instructions for portal use). Such instructions could 
be provided using a range of approaches including written 
instructions, videos or digital learning modules, depending 
on user preferences. Similarly, additional training resources 
could be of value to the nurses. Currently, the portal offers 
screening only in English, making this approach unavailable 
for people of non-English speaking backgrounds. This bar-
rier may be overcome by staff assisting patients to screen in 
clinic, but only three patients were screened with the assis-
tance of the nurse in the present study. Future research needs 
to focus on how to make self-directed screening acceptable 
and feasible, especially for those patients with limited health 
and digital literacy and those with a higher symptom burden 
for whom completing screening may be more difficult. Other 
studies using PROs have shown lower use among patients 
who are more unwell/have higher symptom burden who may 
benefit from screening more [19, 20], further underscoring 
the importance of the health care provider support.

Implementation science theory emphasises a multilevel 
approach to PRO implementation addressing the PRO interven-
tion itself, policy context, implementation climate in the health 
care setting, clinical teams and the implementation process and 
the importance of tailored approaches to implementation that 
are based on local context [21]. Similarly, the emerging concept 
of a learning health system includes the recognition of multi-
ple elements of such a system and multiple enablers to its use, 
including workforce, data systems, resources and organisational 
culture [22]. The findings of the present study are consistent with 
these theoretical considerations and highlight the complexity of 
the implementation process with nurses offering suggestions for 
improvement that related to the intervention itself (such as auto-
mation of registration), the team roles (using clinic administration 
staff to register patients) and the implementation process (using 
the link to the hospital electronic medical record as a trigger for 
screening). A recent Delphi study of strategies for implementa-
tion conducted with input from patients, clinicians, researchers 
and technology developers offers an example of steps required 
to implement patient-reported outcomes in clinical cancer care 
[23]. In line with these steps, further adoption of the iSCREEN 
system needs to focus on assessment, and boosting, of readiness 
for implementation of PRO screening; identification and address-
ing of barriers to use for patients and health care providers; 

embedding the screening into the routine workflow; and ongoing 
monitoring of performance to further refine and adapt.

Our study has significant limitations—it was conducted 
during the COVID-19 pandemic and as a result had an unex-
pectedly brief recruitment period which made commitment 
to the study for nurses more difficult. Future implementation 
of PRO screening in cancer care needs a long-term engage-
ment with stakeholders and clinical teams and embedding 
of the PRO collection into the existing workflows and com-
munication systems, such as electronic medical record, to 
reduce the burden of data collection and to ensure changes 
are supported by users and are sustainable.

In conclusion, screening for symptoms and needs using a 
web-based PRO collection portal identified a high number 
of symptoms in patients with diverse cancers which may 
otherwise have been missed and facilitated referral and care, 
but the uptake of this intervention by nurses and patients was 
lower than expected. Our study adds to the body of evidence 
highlighting the complexity of practice change in the real-
world setting and highlights areas requiring further attention 
to improve future uptake of similar interventions.
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