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ABSTRACT
Objectives To summarise the current evidence regarding 
interventions for accurate and timely cancer diagnosis 
among symptomatic individuals.
Design A scoping review following the Joanna Briggs 
Institute’s methodological framework for the conduct of 
scoping reviews and reported in accordance with the 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses extension for Scoping Reviews checklist.
Data sources MEDLINE (Ovid), CINAHL (EBSCOhost) and 
PsycINFO (Ovid) bibliographic databases, and websites 
of relevant organisations. Published and unpublished 
literature (grey literature) of any study type in the English 
language were searched for from January 2017 to January 
2021.
Eligibility and criteria Study participants were 
individuals of any age presenting at clinics with symptoms 
indicative of cancer. Interventions included practice 
guidelines, care pathways or other initiatives focused 
on achieving predefined benchmarks or targets for wait 
times, streamlined or rapid cancer diagnostic services, 
multidisciplinary teams and patient navigation strategies. 
Outcomes included accuracy and timeliness of cancer 
diagnosis.
Data extraction and synthesis We summarised findings 
graphically and descriptively.
Results From 21 298 retrieved citations, 88 unique 
published articles and 16 unique unpublished documents 
(on 18 study reports), met the eligibility for inclusion. 
About half of the published literature and 83% of the 
unpublished literature were from the UK. Most of the 
studies were on interventions in patients with lung cancer. 
Rapid referral pathways and technology for supporting and 
streamlining the cancer diagnosis process were the most 
studied interventions. Interventions were mostly complex 
and organisation- specific. Common themes among the 
studies that concluded intervention was effective were 
multidisciplinary collaboration and the use of a nurse 
navigator.
Conclusions Multidisciplinary cooperation and 
involvement of a nurse navigator may be unique features 
to consider when designing, delivering and evaluating 
interventions focused on improving accurate and timely 
cancer diagnosis among symptomatic individuals. 
Future research should examine the effectiveness of the 
interventions identified through this review.

INTRODUCTION
Cancer is the second leading cause of death 
globally, with about one in six deaths attribut-
able to the disease.1 It was estimated in 2020 
that over 19 million new cases and about 10 
million deaths were attributable to cancer 
globally.2 This rate is estimated to be over 
28 million new cases by 2040.2 High Human 
Development Index countries such as Canada 
will likely experience the greatest increase in 
incidence in absolute cancer burden, with 
an estimated over 4 million new cases more 
in 2040 compared with 2020.2 This is mostly 
due to the growth and ageing of the popu-
lation and increasing prevalence of cancer 
risk factors.2 Estimates from Canada alone 
suggest that every day 617 people in Canada 
will be diagnosed with cancer, with about 228 
also dying from the disease.3

Although cancer can occur at any age, the 
risk of the disease increases with age.4 Globally, 
cancer incidence rates vary, mostly because of 
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 ► A knowledge synthesis librarian developed the 
search strategy for this review and this was peer- 
reviewed by an independent knowledge synthesis 
librarian using the Peer Review of Electronic Search 
Strategies checklist.

 ► The literature search was limited to evidence from 
the last 4 years and only evidence from English- 
language publications and organisational websites.

 ► This review did not summarise the effectiveness 
of interventions across cancer patient types and 
regions.

 ► We adhered to known guidelines and standards in 
the conduct and reporting of the review.

 ► In line with the Joanna Briggs Institute’s guidance 
for the conduct of scoping reviews, we did not at-
tempt to evaluate the quality of the included stud-
ies or provide an assessment of the quality of the 
evidence.
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differences in risk factors and early detection practices. 
Likewise, cancer death rates vary, partly because of differ-
ences in availability and effectiveness of cancer control 
strategies, such as early diagnosis and access to timely and 
effective treatment.2 With timely diagnosis and treatment 
initiation, significant improvements can be made in the 
lives of patients with cancer. Moreover, many cancers 
have higher curative and survival rates if diagnosed early. 
This means that the cancer burden could be reduced 
substantially through early detection and management of 
patients who present with symptoms.5

When not diagnosed following early symptomatic 
presentation, cancer diagnosis often occurs at more 
advanced stages of the disease, when treatment may be 
less effective and cancer prognosis will be poor. Early 
cancer diagnosis of symptomatic individuals entails care-
fully planned, well- integrated, culturally safe and equi-
table clinical evaluation and diagnostic services.5 These 
services should be designed to reduce delays in and 
barriers to diagnosis to allow detection at earlier stages of 
the disease and commence treatment in a timely manner.

Various service- focused interventions to improve early 
cancer diagnosis of symptomatic individuals have been 
implemented in various jurisdictions with varying levels 
of success. Knowledge of the available interventions, strat-
egies used to implement them, and how successful they 
might have been is necessary to inform the development, 
implementation and evaluation of effective early cancer 
diagnosis initiatives.

METHODS
This report is a summary of the study commissioned by 
the Canadian Partnership Against Cancer (the Partner-
ship). The Partnership contributed to specifying the 
study objectives and questions, and in summarising the 
evidence.

We undertook a scoping review following the Joanna 
Briggs Institute’s (JBI’s) guidance for the conduct of 
scoping reviews.6 This framework includes defining and 
aligning the objective(s) and question(s) for the review, 
developing and aligning the inclusion criteria with the 
review objective(s) and question(s), and describing 
the planned approach to evidence searching. It also 
includes selecting, extracting and charting of evidence; 
summarising the evidence in relation to the objectives 
and questions; and consultation of information scientists, 
librarians and/or experts throughout the process. Online 
supplemental appendix 1 is the work plan approved by 
the Partnership for the scoping review.

We summarised the current evidence regarding inter-
ventions focused on improving accurate and timely 
cancer diagnosis among symptomatic individuals, 
including practice guidelines, care pathways or targets 
for wait times, streamlined or rapid diagnostic services, 
multidisciplinary teams, and patient navigation strate-
gies. We also summarised innovative interventions (eg, 
those with a technological component) and approaches 

to seamless (minimally disruptive) care of symptomatic 
individuals and identified performance metrics that can 
be used to measure improvements in the prediagnosis 
phase. Additionally, we summarised the key points of the 
patient trajectory from initial symptom presentation to 
cancer diagnosis.

We report our findings in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta- Analyses 
extension for Scoping Reviews (PRISMA- ScR) checklist.7

Search strategy
A knowledge synthesis librarian (NA) designed a search 
strategy for MEDLINE (Ovid). This search strategy was 
peer- reviewed independently by another knowledge 
synthesis librarian using the Peer Review of Electronic 
Search Strategies (PRESS) checklist.8 The revised search 
strategy was then adapted for Cumulative Index to Nursing 
and Allied Health Literature (CINAHL) (EBSCOhost) 
and PsycINFO (Ovid) bibliographic databases. The 
search strategy for each of the databases is presented 
in online supplemental appendices 2–4. In addition to 
searching bibliographic databases, we searched websites 
of relevant organisations and professional bodies (online 
supplemental appendix 5) and hand- searched reference 
lists of potentially relevant publications.

Study selection criteria and data extraction
We sought to summarise practice guidelines, care path-
ways and initiatives such as benchmarks/targets for wait 
times, streamlined or rapid diagnostic services, multi-
disciplinary teams and patient navigation strategies that 
have been found to enhance accurate and timely cancer 
diagnosis in symptomatic individuals. We also sought to 
summarise the leading interventions to seamless care in 
the cancer prediagnosis phase, performance metrics that 
can be used to measure the suspicion to diagnosis phase 
and how these metrics have been used. Further, we sought 
for specific considerations for underserviced populations 
in studies, including considerations for Indigenous, rural 
and remote populations.

Published (peer- reviewed) and unpublished (grey liter-
ature) articles in the English language from January 2017 
to January 2021 were included. The decision to include 
articles from 2017 was because the Partnership had previ-
ously summarised prior evidence, not included in this 
current report.9 Study participants were individuals of 
any age presenting in any clinical settings with symptoms. 
Interventions included practice guidelines, care path-
ways or other initiatives focused on achieving predefined 
benchmarks or targets for wait times, streamlined or rapid 
diagnostic services, multidisciplinary teams and patient 
navigation strategies. Outcomes included accuracy and 
timeliness of cancer diagnosis.

All retrieved citations from the literature search 
were imported and managed in EndNote (V.X9). One 
reviewer (GNO or OLTL or VKR or LC) screened each 
citation for eligibility. Two reviewers (GNO, OLTL, VKR, 
and LC in pairs) independently screened the full texts 
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of relevant citations and reviewed the reference list of 
the included full- text articles for potentially relevant 
citations. Disagreements between the reviewers were 
resolved through discussion or involvement of a third 
reviewer (AMA- S). The number of screened citations and 
both the number and reason for exclusion of full- text 
articles were documented. One reviewer (GNO or OLTL 
or VKR or LC) performed data extraction and charting, 
and another reviewer (GNO or OLTL or VKR or LC) 
independently checked the extracted and charted data 
for errors. Disagreements between the reviewers were 
resolved through discussion or involvement of a third 
reviewer (AMA- S).

Data synthesis and analysis
Characteristics of the included published articles are 
presented in a tabular form and descriptive analysis is 
reported graphically and descriptively. Characteristics of 
the included unpublished articles are reported descrip-
tively only. Relevant findings from the review of both 
published and unpublished articles are summarised sepa-
rately and descriptively, by review question, focusing on 
the interventions related to each question. Interventions 
are grouped as centralised or coordinated diagnostic 
service; interventions to enhance diagnostic services; 
multidisciplinary team; patient navigation; rapid referral 
pathway; remote or rural populations- focused; stan-
dardised care pathway; support for primary care providers 
(PCP); target or benchmark; and technology to support 
the diagnostic process. These interventions are defined 
in online supplemental appendix 6. We determined the 
effectiveness of an intervention based on study findings 
and conclusions reported by the primary study’s authors 
with respect to intervention effect. As such, effective 
interventions were those interventions that were found 
to have had a statistically significant positive effect on an 
author- determined outcome for effectiveness evaluation. 
It is important to note that the authors of this scoping 
review did not assess risk of bias nor rate the quality of 
evidence and thus definitive conclusions on effectiveness 
cannot be drawn.

Patient and public involvement
There was no active engagement of patients and/or 
members of the public.

RESULTS
Out of a total of 21 298 retrieved citations, 88 unique 
published articles10–97 and 16 unique unpublished (grey 
literature representing 18 different reports)98–113 met the 
inclusion criteria. The article selection process is detailed 
below (figure 1). Fifty- seven of the published articles were 
from Europe, 14 articles from North America, 9 articles 
from Oceania, 3 articles each from Africa and Asia and 
1 article each from the Middle East and South America. 
Almost half of these articles (n=40) were from the UK 

alone. A geographic map of published articles is shown 
in figure 2.

Of the 18 unpublished reports (16 articles), 83% were 
from the UK, 11% from Canada and 6% from the USA. 
Forty per cent (n=35) of the published articles were for 
case–control studies, 29% (n=26) for cross- sectional 
studies, 22% (n=19) for before- and- after studies, 7% 
(n=6) for randomised controlled studies and 1% (n=1) 
each for guideline development and mixed methods 
studies. In terms of the unpublished articles, 89% (n=16) 
were before- and- after studies and the rest (n=2) were 
cross- sectional studies. Figure 3 shows the distribution 
of the cancer types reported by the published articles; 
approximately 30% (n=26) reported on multiple cancer 
types, while the rest reported on specific cancer types, of 
which lung cancer was the most frequent (about 23% of 
the publications (n=20)). Of the unpublished articles, 
half reported on lung cancer, 28% on multiple cancer 
types, 11% on breast cancer and 5.5% each on brain and 
gastrointestinal cancers.

Figure 4 shows the distribution of intervention types 
across the published articles. Nearly 20% of the published 
articles were on rapid referral pathway interventions 
while less than 1% each were on multidisciplinary team, 
patient navigation and remote/rural- focused interven-
tions. Of the unpublished articles, half reported on rapid 
referral pathway interventions, 11% each reported on 
standardised care pathway, target/ benchmark for wait 
times and technology to support the diagnosis process, 
and 5.5% each reported on centralised or coordinated 
diagnostic service and interventions to enhance diag-
nostic services. Most of the published articles (94%; 
n=83) reported a performance metric used to measure 
an improvement in the suspicion to diagnosis phase of 
cancer.

Eighty- three per cent (n=73) of the articles reported 
either a practice guideline, care pathway or an initiative 
such as benchmark/target for wait times, streamlined or 
rapid diagnostic service, multidisciplinary team devel-
opment and a patient navigation strategy to enhance 
accurate and timely cancer diagnosis. Thirty- one per 
cent (n=27) of the articles reported (not explicitly) 
on a key point of care as patients navigate the health 
system, from initial suspicion to diagnosis of cancer. 
Twenty- nine per cent (n=25) of the articles reported on 
a leading innovative intervention or approach to seam-
less care in the precancer diagnosis phase, while 4.5% 
(n=4) of the articles reported on some form of consid-
eration for underserved populations. Some of the arti-
cles reported on two or more of the above. Details of 
relevant characteristics of the published articles are 
presented in table 1 (those reporting effective inter-
ventions) and online supplemental appendix 7 (those 
reporting ineffective interventions) and online supple-
mental appendix 8 (those focused on remote/and rural 
populations).
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Initiatives to enhance accurate and timely cancer diagnosis
This review identified various initiatives to enhance 
accurate and timely cancer diagnosis. These were often 
designed, developed and implemented often with the 
involvement of PCP (physicians and nurses), but not 
patients. These initiatives are grouped into related inter-
ventions and the evidence regarding each intervention is 
discussed below.

Centralised or coordinated diagnostic services
Nine published articles on centralised or coordinated 
diagnostic services for adult lung cancer (n=5) and breast 

cancer (n=4) patients were identified.20 23 32 33 44 54–56 93 Five 
were from Canada,23 33 44 54 55 and there was one each from 
Denmark,20 New Zealand,93 South Africa56 and the UK.32 
The focus and metrics for assessment of the effectiveness 
of these diagnostic services varied, but all were found to 
be effective. These include the rapid access to pulmonary 
investigation and diagnosis programme in Wythenshawe 
Hospital, Manchester, UK with expedited (next working 
day) CT and reporting in suspected lung cancer cases,32 
and the Thoracic Triage Panel in a tertiary care centre 
in St. John’s, Newfoundland, Canada, a multidisciplinary 

Figure 1 Modified Preferred Reporting Items for Systematic Reviews and Meta- Analyses flow chart.
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centralised referral programme, whose key components 
include a nurse navigator who coordinates patient care 
and act as the contact person for patients and clinicians 
involved in the programme, weekly multidisciplinary 
(thoracic specialists) meetings and regular communica-
tions with the primary care provider.23 The diagnostic 
services also include the rapid investigation clinic in a 
tertiary health centre in Montreal, Canada established 
to coordinate and accelerate the workup of patients with 
suspected lung cancer,33 the improved respiratory fast track 
clinic in Northland district of New Zealand that comprises 
reserved slots for CT for those referred with a suspicion of 
lung cancer, bronchoscopy slots and CT- guided biopsy,93 
and the Danish lung cancer package at the Center for 
Lung Cancer, Odense University Hospital, Odense, 
Denmark, a fast- track diagnostic pathway in the hospital 
setting.20 Further, there was the rapid access breast clinic 
in British Columbia, Canada that provides close collab-
oration between clinicians and radiologists, facilitated 
by clinical pathways and nurse navigation,54 55 the diag-
nostic assessment units in Ontario, Canada, focusing on 
diagnosis at a dedicated breast assessment unit,44 and the 
breast clinic at a tertiary hospital in Western Cape Prov-
ince of South Africa, an open- access one- stop diagnostic 
breast clinic where women may present with a letter from 
a primary level provider (nurse practitioner or doctor) 
and receive the same day clinical and cytological evalu-
ation with referral to the combined breast clinic if the 
breast cytology is positive for malignancy.56

In addition to the above, one unpublished article was 
identified.113 This was for the Breast ACCESS Project 
in Ohio, USA, which scheduled patients for a surgical 
consult within 2 days and a biopsy within 5 days after 
the surgical consult, with the aim of reducing wait times 
between abnormal diagnostic mammogram findings to 
biopsy from 26 to 7 days (7- day ACCESS goal).

Interventions to enhance diagnostic services
Twelve published articles on interventions to enhance 
diagnostic services were identified.10 17 24 52 53 64 75 77 78 80 83 94 
These articles were focused on varied cancer types; four 
on multiple cancers, two on lung cancer, two on skin 
cancer and one each on breast, gastrointestinal, haema-
tological and prostate cancers. Four articles were from 
the UK,17 52 53 78 two articles each from Canada24 64 and 
Sweden,10 80 and one article each from Botswana,94 
Columbia,75 Indonesia77 and the USA.83 The focus and 
metrics for assessment of the effectiveness of the interven-
tions varied across the publications, and while most were 
effective, one intervention for lung cancer and one inter-
vention for skin cancer in the UK53 and Sweden,10 respec-
tively, were ineffective. The effective interventions were 
reducing diagnosis through emergency presentation by 
improving general practice referral in England, UK,52 the 
guided personal quality of life (QoL) feedback interven-
tion during the Cancer Research UK’s North West regional 
summer roadshow in Manchester, UK, aimed at offering 
guided feedback about personal QoL to adults with 

Figure 2 Geographical mapping of the included published articles.
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potential cancer symptoms, living in deprived commu-
nities to promote help seeking in primary care among 
the communities,78 the mandatory primary care access to 
faecal immunochemical testing in Nottingham, UK, inte-
grated with the 2- week wait pathway, aimed at improving 
gastrointestinal cancer diagnosis rather than relying on 
age and symptoms alone,17 the Stronach Regional Cancer 
Centre lung diagnostic assessment programme at South-
lake Regional Health Centre, Ontario, Canada, aimed at 
using learnings from a Lean improvement event to provide 
coordinated, expedited care for all patients undergoing a 
possible lung cancer diagnosis and to achieve/improve 
on the provincial wait time target from consultation to 
diagnosis for patients with lung cancer,24 the nurse prac-
titioner- led lymphoma rapid diagnosis clinic in a tertiary 
care cancer centre (Princess Margaret Cancer Centre, 
part of University Health Network) in Ontario, Canada, 
aimed at reducing wait times for a definitive diagnosis 
of lymphoma,64 the expedited one- stop prostate cancer 
diagnosis using advanced imaging and biopsy techniques 
in a health institution (name not reported) in the USA, 
aimed at expediting prostate cancer diagnosis.83 There 
was also the Swedish Diagnostic Center at the Central 
Hospital of Kristianstad, Sweden, introduced as a separate 
outpatient unit within the Department of Internal Medi-
cine to expedite diagnostics,80 the Partners for Cancer 

Care and Prevention action plan in Cali, Columbia, 
aimed at improving access to a coordinated programme 
of screening and early diagnosis of breast and cervical 
cancers in three healthcare centres that serve subsidised 
populations,75 the dermatology- led quality improvement 
initiatives in Gaborone, Botswana, aimed at improving 
multispecialty care coordination,94 and the culturally 
sensitive, narrative self- help intervention named PERAN-
TARA (PEngantar peRAwataN kesehaTAn payudaRA 
(translated as introduction to breast health treatment)) 
across four hospitals in Bandung, West Java, Indonesia, 
aimed at reducing time to diagnosis in women with breast 
cancer symptoms.77 In addition to the above, one unpub-
lished article on the Accelerate, Coordinate, Evaluate 
programme in the UK was identified.100 This programme 
was an early cancer diagnosis initiative and focused on 
testing innovations that either identify individuals at high 
risk of cancer earlier or streamline diagnostic pathways.

The ineffective interventions were the standardised 
care diagnostic pathway at the Department of Clinical 
Pathology, Akademiska University Hospital in Uppsala, 
Sweden (introduced by the Swedish health authorities 
to eliminate unwanted delay in the diagnostics of mela-
noma)10 and the 4- week national lung cancer symptom 
awareness campaign in Wales, UK, aimed at increasing 
urgent suspected cancer referrals and clinical outcomes.53

Figure 3 Summary of cancer types reported by the included published articles.
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Multidisciplinary team
Three multidisciplinary team lung cancer approaches 
were identified from published articles: from the USA68 85 
and Australia.50 The focus and metrics for assessment of 
the effectiveness of the approaches varied across the publi-
cations. One approach from the USA was found to be 
effective,68 whereas the others were found to be ineffec-
tive. The effective approach was the lung cancer strategist 
programme, a thoracic surgeon- guided, multidisciplinary 
(disciplines not reported) care programme in hospitals 
in Massachusetts, USA, aimed at improving timeliness 
of lung cancer diagnosis and treatment.68 The ineffec-
tive approaches were the pre- diagnosis multidisciplinary 
tumour board (physicians from radiology, medical and 
radiation oncology, and pulmonary medicine) discus-
sions in a clinic in Cleveland, USA aimed at improving 
the timeliness of diagnostic evaluation in lung cancer,85 
and the Victorian lung cancer service redesign project 
in Victoria, Australia, which involved multidisciplinary 
(patients, governance, administration, clinicians and 
health information services) evaluation aimed at quality 
improvement collaborative on timeliness and manage-
ment in lung cancer.50 In addition, nine unpublished 

articles from the UK were identified.99 101–103 106 108 109 112 
These included four articles regarding a ‘straight to CT 
access’ pathway, on community pharmacy direct referral 
to lung cancer pathway, rapid colorectal diagnostic 
pathway, and optometrist direct referral to neuroscience 
pathway. All but the chest X- ray pathway109 were found to 
be effective.

Standardised care pathways
Eleven published articles on standardised care pathways 
were identified.11 12 26 35 39 41 49 59 63 70 71 These articles were 
focused on varied cancer types (four each for multiple 
cancers, and one each for ear- nose- throat, urinary tract 
and gastrointestinal cancers). Three articles were from 
Denmark,26 39 41 two from the UK35 70 and one each 
from Canada,59 Norway,49 Sweden,63 Spain12 and Saudi 
Arabia.11 The publications were on adult patient popu-
lations with one also involving paediatric patients. The 
focus and metrics for assessment of the effectiveness of 
the pathways varied across the publications. The main 
effective pathways were the national diagnostic cancer 
pathway in Norway, with recommended maximum 
limits for time spent in the diagnostic process as well 

Figure 4 Summary of intervention types reported by the included published articles.
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as mandatory reporting of the actual time intervals for 
all patients with suspected lung cancer,49 and the stan-
dardised triage process in the Southeastern Ontario, 
Canada, which entailed a two times- weekly nurse–physi-
cian triage, preordered staging tests and scheduling 
according to urgency, redirection and recommendations 
for inappropriate referrals, and new small nodule clinic.59 
Other main effective pathways were the standardised 
diagnostic pathway for suspected urothelial cancer initi-
ated by primary healthcare providers and specialists in 
Skane County, Sweden and comprises CT urography, 
urinary cytology and cystoscopy,63 the early colonoscopy 
track (within 30 days from referral) in a tertiary referral 
hospital in Tenerife, Spain,12 and the fast- track cancer 
care pathway in Denmark (national), with maximum 
acceptable time thresholds from referral to diagnosis and 
treatment.39 In addition, two unpublished articles from 
Canada111 and the UK98 focusing on breast and lung 
cancers, respectively, were identified. These were the 
Alberta Health Services Diagnostic Assessment Pathway 
and the Somerset Integrated Lung Cancer Pathway. 
While the Canadian pathway was found to be effective, 
the pathway from the UK was not effective.

Support for PCP
There were four publications on support for PCP, all from 
the UK.27 31 48 97 Two were focused on multiple cancer 
types, and one each focused on gastrointestinal and brain 
cancers. The publications were on adult patient popula-
tions with one being also involving paediatric patients. 
The focus and metrics for assessment of the effective-
ness of the support packages (all educational and infor-
mational) varied across the publications. None of the 
support packages was found to be effective, with the iden-
tified common theme being a lack of awareness of referral 
guidelines and associated knowledge by general practi-
tioners (GPs). These ineffective support packages were 
the use of the Kernick and NICE guidelines as evidence- 
based support to assist primary care physicians in identi-
fying patients most at risk of having a brain tumour, but 
also on the fastest route to achieve diagnosis (eg, direct 
access imaging vs urgent secondary care referral) in Scot-
land, the UK,97 the use of the national cancer waiting 
times monitoring dataset for system performance assess-
ment by primary care physicians in England, the UK,27 
and the use of safety netting by primary care physicians 
in Oxfordshire, UK to ensure that patients are monitored 
until their symptoms or signs are explained, and to guard 
against delays in diagnosis.31

Target or benchmark for wait times
There were eight published articles related to targets 
or benchmarks for wait times.15 42 43 69 73 81 88 96 Three of 
these articles were from the UK,69 73 81 two articles from 
Australia42 88 and one article each from China,43 Sweden96 
and New Zealand.15 These publications were focused 
on varied cancer types (two each for multiple, lung and 
gastrointestinal cancers, and one each for prostate and 

skin cancers), and were on adult patient populations, 
with one publication involving paediatric patients. The 
focus and metrics for assessment of the effectiveness of 
the target or benchmarks varied across the publications, 
and all but two targets/benchmarks15 88 were found to be 
effective. The effective targets or benchmarks were the 
28- day faster diagnosis standard in the National Health 
Service England, UK, defined as the time within which 
the patient is informed whether they do or do not have 
cancer,73 the fast- track diagnostic workup for men with 
suspected prostate cancer at the Urology Department at 
Orebro University Hospital in Sweden, which entailed 
targeting the shortest possible waiting- time for a diag-
nostic workup process,96 and the optimal timeframes for 
referral and diagnosis of lung lesion at Latrobe Regional 
Hospital in Victoria, Australia established by the National 
Cancer Expert Reference Group as part of the optimal 
care pathway for people with lung cancer.42 The inef-
fective targets or benchmarks were the New Zealand 
Ministry of Health’s ‘faster cancer treatment’ standards of 
service provision for melanoma patients, with a target of 
histopathological diagnosis of melanoma reported within 
five working days in 80% of cases, and all cases reported 
in 10 working days.15 In addition, two unpublished arti-
cles from Canada105 and the UK107 focusing on multiple 
cancers were identified, and these were the ‘2- week wait’ 
benchmark in the UK (already discussed under rapid 
referral pathways) and the Canadian Breast Cancer 
Screening Network targets for diagnostic intervals: ≥90% 
of abnormal screens to be resolved within 5 weeks if no 
biopsy is required and ≥90% within 7 weeks if a tissue 
biopsy is required.

Innovative interventions to enhanced care in cancer pre-
diagnosis phase
This review identified 17 published articles related to tech-
nological interventions for enhanced care in the prediag-
nosis phase of cancer.16 21 22 29 37 38 51 57 58 62 65 66 79 82 87 89 91 
Ten of these articles were from the UK,22 29 37 38 51 57 62 65 66 91 
two articles were from New Zealand79 82 and one article 
each was from Denmark,89 Netherlands,21 Italy,16 India87 
and Spain.58 These publications focused on varied cancer 
types in adult patient populations, with two also involving 
paediatric patients. The interventions had little patient 
input in their design, development or implementation. 
The focus and metrics for assessment of the effectiveness 
of the interventions varied across the publications. The 
main identified interventions were the use of telederma-
tology in skin cancer diagnosis. This involved the taking 
of images, including dermoscopy by GPs and sending 
them for evaluation to specialised dermatologists.38 62 79 89 
The process is embedded in an e- referral system devel-
oped in Auckland, New Zealand for suspected skin malig-
nancy,82 and included teledermatology images triaged 
as confirmed, likely or suspected melanoma, the use of 
a web- based referral tool for head and neck cancers at 
two different hospitals in Birmingham, West Midlands, 
and Wexham, Berkshire, UK.51 There was also the use 
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of the Digitally Assembled Referral Toolkit for 2- week 
referral, accessible via a cloud- based template, which 
contained new referral forms native to GP clinical systems 
in the UK.29 Additionally, there was the use of an elec-
tronic straight- to- test pathway at a large tertiary referral 
hospital in England, UK to remove hospital- based triage 
from suspected colorectal cancer pathways; this allows 
GPs to book tests supported by a decision aid based on 
the NICE guidance, thus, eliminating the need for a 
standard referral form or triage process.65 Further, there 
was the use of electronic clinical decision support for 
melanoma in four general practices in the Southeast of 
England, UK, which involved the use of an electronic- 
based 7- point checklist to assess pigmented lesions,66 the 
use of machine learning algorithms in Newcastle, UK 
to classify patients referred on the 2- week wait pathway 
for suspected head and neck cancer into different diag-
nostic groups, although very broad ones: cancer and 
non- cancer,57 the use of nurse- led assessments to evaluate 
certain groups of patients suspected to have bowel cancer 
in England, the UK,22 and the use of varied smartphone- 
based skin and oral self- monitoring and screening appli-
cations, in England, UK91 and in the India,87 respectively. 
In addition, two unpublished articles from the UK were 
identified.106 110 These were for a cancer decision support 
tool (computer- based programmes integrated into a 
GP’s usual patient management system) in Gateshead, 
London, and a clinical web portal (CWP) electronic 
system in Manchester, England, with the fundamental 
part of the CWP being that local clinicians had to take 
personal responsibility for data input.

Performance metrics to measure improvements in suspicion 
to diagnosis phase
Varied performance metrics were identified by this review. 
The main metrics are summarised according to inter-
vention type (online supplemental appendix 9). While 
performance metrics appear to be mainly intervention- 
dependent, time from presentation in primary care to 
diagnosis and from referral from primary care to specialist 
consultation, appear to be the most consistent metrics 
used for evaluation. Performance metrics to measure 
patients’ experience mainly centred on patients’ satisfac-
tion and QoL.

Specific considerations for underserved populations
Four published articles focused on issues related specif-
ically to underserved populations, with all focused on 
remote/rural populations.18 30 60 88 These publications 
were from the UK,60 Australia30 88 and Mexico.18 A fifth 
publication only used the patients’ area of residence as 
part of their model.95 All of the publications were on 
multiple cancer types and adult populations, although 
one included a paediatric population. The specific consid-
erations for underserved populations and the evidence 
regarding them included a publication from Scotland, 
the UK, a national audit of cancer diagnosis in Scottish 
and English general practices, exploring and comparing 

patient characteristics, diagnostic intervals and routes 
to diagnosis,60 the publication from New South Wales, 
Australia on a study that examined geographic variations 
in time intervals leading up to treatment for head and 
neck cancer, with assessment of differences based on 
remoteness of residence (regional/remote or metropol-
itan) at two tertiary referral centres,88 a publication from 
Mexico City, Mexico on evaluation of a patient navigation 
programme to reduce referral time to cancer centres 
for underserved patients with a suspicion or diagnosis of 
cancer at a public general hospital,18 and a publication 
from Western Australia, a cluster- randomised controlled 
trial of a complex intervention to reduce time to diagnosis 
in rural patients with cancer with the aim of measuring 
the effect of community- based symptom awareness and 
general practice- based educational interventions on the 
time to diagnosis in rural patients presenting with breast, 
prostate, colorectal or lung cancer.30

DISCUSSION
This scoping review of 88 published and 16 unpublished 
documents from January 2017 to January 2021 summarises 
the evidence on current interventions focused on 
improving accurate and timely cancer diagnosis among 
symptomatic individuals. The identified articles were 
from varied study designs including case–control (most 
common), cross- sectional, before- and- after, and mixed 
methods studies, and randomised controlled trials. There 
was little evidence to suggest that patients were involved 
in the design, development or implementation of inter-
ventions to enhanced care in cancer prediagnosis phase.

The evidence suggests that interventions focused on 
improving accurate and timely cancer diagnosis among 
symptomatic individuals are active topics of research. 
The UK appears to be championing this area of research, 
contributing about half of all identified published litera-
ture and 83% of the identified unpublished literature. Of 
the specific cancer patient types, patients with lung cancer 
appear to be the most researched, ranking highest among 
the patient populations of published and unpublished 
literature. Of the studied interventions, rapid referral 
pathways and technology for supporting and stream-
lining the diagnosis process were the two most reported 
interventions. Overall, varied national and regional 
centralised or coordinated diagnostic services, interven-
tions to enhance diagnostic services, multidisciplinary 
team approaches, patient navigation approaches, rapid 
referral pathways, standardised care pathways, support for 
PCP, target or benchmarks, technologies to support diag-
nosis process, and insights regarding variations between 
remote/rural and urban populations have been reported 
although there were no articles that focused specifically 
on Indigenous populations. Many of these intervention 
types could be adapted to suit different health systems 
and jurisdictions around the world.

The interventions mostly comprised multiple interven-
tions/changes to the healthcare pathway. As such, the 

https://dx.doi.org/10.1136/bmjopen-2021-055488
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interventions examined varied widely across the studies. 
This was true even when applied to the same cancer 
patient populations and in the same jurisdictions/coun-
tries, including those where an intervention was part of 
the standard care pathway. As such, it is difficult, perhaps 
impossible, to identify one main approach alone that 
drives an intervention. Methodological approaches also 
varied significantly with regard to outcome assessment. A 
common theme among the effective centralised or coor-
dinated diagnostic services, interventions to enhance 
diagnostic services, patient navigation approaches and 
standardised care pathways is multidisciplinary collabora-
tion and the involvement of a nurse navigator.

The findings from this scoping review compare consid-
erably with those of the previously summarised evidence 
(prior to the ongoing COVID- 19 pandemic) not included 
in this review.9 However, while the previous evidence 
summary identified similar leading interventions to 
enhance seamless and coordinated cancer care in symp-
tomatic individuals, intervention effectiveness was not 
summarised to enable comparison with the findings from 
this current review. As a result, assessment of the poten-
tial impact of the COVID- 19 pandemic on intervention 
effectiveness was not possible; despite reports of decline 
and delays in cancer diagnosis of symptomatic individ-
uals even in jurisdictions that use interventions that have 
been found to be effective from this review.114 115 A survey 
by the Canadian Cancer Survivor Network showed that 
54% of those surveyed (with about 75% of prediagnosis 
and recently diagnosed patients among them) have had 
their cancer care appointments cancelled, postponed 
or rescheduled because of COVID- 19.116 Further, a 
modelling study in England, by Maringe and colleagues 
concluded that substantial increases should be expected 
in the number of avoidable cancer deaths as a result of 
diagnostic delays due to the COVID- 19 pandemic.117 The 
conclusions of the available evidence reviews suggest that 
cancer screening programmes and diagnoses in symp-
tomatic individuals, have been clearly interrupted since 
the onset of the COVID- 19 pandemic, with delayed diag-
nosis and marked increases in the numbers of avoidable 
cancer deaths.118 119

It was difficult to determine a specific intervention or a 
stand- alone approach to an intervention from this scoping 
review. It was also difficult to assess the true effectiveness 
of many of the interventions, especially considering the 
differing composite nature of the interventions, the fact 
that the evidence is mostly from observational studies, 
and the range of outcome measures used to measure 
effectiveness. While many of the interventions could be 
adapted to suit different health systems and jurisdictions, 
emphasis should be on the context and the strengths and 
limitations of the individual health system, and a clear 
evidence- based performance metric for appropriate eval-
uation of effectiveness of an intervention ought to be 
determined a priori. Diagnosing cancer faster and more 
accurately at an earlier stage is a key priority of the 2019–
2029 Canadian Strategy for Cancer Control.120 Over the 

next 5 years, the Canadian Partnership Against Cancer 
will leverage findings from this scoping review, as one of 
several inputs, and partner with Canadian jurisdictions to 
continue to test innovative models of care that expedite 
cancer diagnosis, especially for Indigenous and under-
served populations.

Limitations and merits
There are some limitations to this study. The literature 
search was developed by a knowledge synthesis librarian 
and peer- reviewed by an independent knowledge synthesis 
librarian using the PRESS checklist. We searched appro-
priate databases and websites for literature, and adhered 
to known guidelines and standards in the conduct and 
reporting of the review. Even so, the literature search was 
limited to evidence from the last 4 years and only evidence 
from English- language publications and organisational 
websites. As such, potentially eligible articles could have 
been missed.

The eligibility criteria for inclusion were not limited 
to only comparative studies. This meant that the focus 
of some of the included studies was not specifically on 
the assessment of effectiveness of an intervention and 
therefore, effectiveness may have been underreported for 
some interventions. Moreover, an intervention’s effective-
ness assessment was based solely on author- determined 
outcome, which may or may not have been an appro-
priate outcome for assessing effectiveness of certain 
interventions. As such, an intervention that appeared 
effective in a study may be ineffective in another study 
depending on the assessed outcome, with no clear reason 
for such a discrepancy. Furthermore, this review did not 
assess effectiveness of interventions across cancer patient 
types and jurisdictions/regions. This would have allowed 
assessment of any differences in intervention effective-
ness by patient type and study jurisdiction. Finally, and 
in line with the JBI’s guidance for the conduct of scoping 
reviews, we did not attempt to provide an assessment of 
the quality of the evidence and, as such, the risk of bias 
in randomised controlled trials and quality assessment of 
observational studies, including assessment for important 
potential biases such as selection, case ascertainment 
and measurement biases, and potential confounders in 
studies were not considered in this review; hence, the 
findings on effectiveness are not conclusive of the perfor-
mance of the interventions.

CONCLUSIONS
The evidence suggests that interventions focused on 
improving accurate and timely cancer diagnosis among symp-
tomatic individuals are active topics of research, particularly 
in lung cancer patient populations, and that the UK is cham-
pioning this area of research. While the themes of the studied 
interventions are similar, the interventions differ in many 
ways within the same intervention group. Multidisciplinary 
cooperation and involvement of a nurse navigator appeared 
to be unique features of many of the effective interventions. 
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Canadian and other jurisdictions can leverage these lessons 
learnt to develop and implement strategies adapted to local 
health system needs to improve the cancer prediagnosis 
phase. Future research should examine the effectiveness of 
the interventions identified through this review.
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