
INTRODUCTION
Total delay in cancer diagnosis (from the
first symptom noticed by the patient to a
diagnosis or treatment) by more than
3 months has been found to have an
adverse effect on survival in breast cancer.1
Evidence for other cancers, and which
component of the patient pathway is most
significant in impairing survival, is lacking.2
UK government policy to reduce diagnostic
delay in all cancers has focused on public
education, screening, and referral delay,3
the latter consisting of doctor delay (first
consultation to referral by a doctor) and
hospital delay (referral by a doctor to
diagnosis).4 In 1999, the government
introduced an initiative for breast cancer,
extended to all cancers in 2000, known as
the 2-week-wait (2ww) rule.5 This states
that if a GP suspects a diagnosis of cancer,
then they are required to send a referral
within 24 hours and the secondary care
provider to give an appointment for
consultation within 2 weeks. In 2005, the
National Institute for Health and Clinical
Excellence (NICE) introduced referral
guidelines for primary care concerning
symptoms that are suspicious of cancer.
These initiatives were prompted by studies
suggesting that cancer survival in the UK
was poor compared to other European
countries,6 although the inference that care
is ‘substandard’ continues to be
questioned.7 In this review, the term ‘delay’
is used in a non-pejorative manner to
represent a potential reduction in the time
interval from presentation with a symptom

or sign in primary care to referral to
secondary care.

A review of audits of the government-
initiated 2ww found that many audits were
not well reported and their results appeared
to show that the guidelines are not uniformly
complied with.8 No conclusions were made
concerning the effectiveness of the 2ww
intervention in reducing diagnostic delay
across the whole pathway. While arguments
continue concerning the effectiveness of the
intervention, NHS commissioners are
obliged to follow government policy and take
account of NICE guidance in their
commissioning decisions.

Austoker et al9 conducted a systematic
review of interventions to reduce patient
delay (time from noticing a symptom to first
doctor consultation),4 which covered both
individual and community-level
interventions. The authors found no studies
that stated reducing delay as an explicit
outcome, but found limited evidence for
interventions to raise individual and
community awareness and encourage early
presentation, proxy measures for reduced
delay.

Studies concerning medical care in
general,10 and breast cancer specifically,11

found that good clinical outcomes may be
achieved through improving knowledge,
leading to an improvement in attitudes and
change in behaviour. This implies that
interventions to improve knowledge of
particular symptoms or diagnostic skills of
primary healthcare professionals (PHPs)
may be used as proxy measures for reduced
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Abstract
Background
Reducing delay in the primary care part of the
cancer care pathway is likely to improve cancer
survival. Identifying effective interventions in
primary care would allow action by primary
healthcare professionals and local
commissioners to reduce delay.

Aim
To identify interventions that reduce primary
care delay in the referral of patients with cancer
to secondary care.

Design and setting
Systematic review in primary care.

Method
Eight electronic databases were searched using
terms for primary care, cancer, and delay.
Exclusion criteria included screening and the 2-
week-wait referral system. Reference lists of
relevant papers were hand searched. The
quality of each paper was assessed using
predefined criteria, and checked by a second
reviewer.

Results
Searches identified 1798 references, of which
22 papers were found to meet the criteria.
Interventions concerning education, audit and
feedback, decision support software and
guideline use, diagnostic tools, and other
specific skills training were identified. Most
studies reported a positive effect on their
specified outcomes, although no study
measured a direct effect on reducing delay.

Conclusion
There was no evidence that any intervention
directly reduced primary care delay in the
diagnosis of cancer. Limited evidence suggests
that complex interventions, including audit and
feedback and specific skills training, have the
potential to do so.

Keywords
early diagnosis; intervention studies;
neoplasms; primary health care.
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primary care delay. In this review, primary
care delay is defined as the time interval
from the patient first presenting to a PHP to
referral to secondary care.

Primary care has a very important role in
the UK, as it is often the first point of call for
a patient. Many parts of the consultation
have the potential for interventions that
would reduce delay in the cancer pathway.
The aim of this review is to identify
interventions that reduce primary care delay
and have the potential to be commissioned
locally or enacted by PHPs.

METHOD
Search strategy
Eight electronic databases were searched
from inception to March 2010:

• MEDLINE (from 1950)

• Embase (from 1980)

• Cumulative Index to Nursing and Allied
Health Literature (CINAHL) (from 1981)

• PsycINFO (from 1806)

• Health Management Information
Consortium (HMIC) (from 1919)

• Web of Science (from 1970)

• Education Resources Information Centre
(ERIC) (from 1966)

• Cochrane Library (from 1993).

The search terms included thesaurus
and free-text terms for primary care,
cancer, and delay. Specific types of
intervention such as education and training
were also included, as these were likely to
give proxy measures for delay. An example
of the search used in MEDLINE is given in
Box 1. Once relevant articles from these
databases had been identified, their
reference lists were hand searched, and
citation checking was performed to find any
more papers that met the inclusion criteria.
The reference lists of any relevant reviews
were also checked for extra papers. Experts
in the field were contacted for additional
articles. All references were either

downloaded or entered by hand into
reference-management software.

Eligibility criteria
Any primary study that examined an
intervention aimed at reducing primary care
delay in the diagnosis of cancer was
included. The study needed to have been
carried out in a primary care setting, with an
outcome of reducing delay, and had to
include fully trained PHPs as participants.
All study types were included. No limits were
placed on date ranges or type of cancer.

Exclusion criteria
The following exclusion criteria were
applied:

• studies that looked to improve screening
or self-examination rates, as these involve
asymptomatic patients and the review
aimed to examine studies of presented
symptoms;

• studies not carried out in a primary care
setting;

• studies of healthcare professionals other
than fully trained general medical
practitioners and practice nurses;

• studies with populations in which the
effect on primary care professionals was
not analysed separately, as it was not
possible to distinguish the PHPs from
other participants such as medical
students and secondary care
professionals. Similarly, studies involving
community, primary, and secondary care,
in which it was not possible to separate
the primary care component, were also
excluded;

• studies on the 2ww, as this service cannot
currently be decommissioned by local
PHPs and commissioners; and

• non-English-language papers, due to
resource constraints.

Study selection and assessment of bias
One reviewer screened firstly the titles of all
downloaded references, and then the
abstracts, in order to remove any papers that
did not meet the inclusion criteria. The same
reviewer then obtained full texts of all
remaining papers. A second reviewer
performed checks on 25% of the abstracts
and all of the full-text articles, to ensure that
the appropriate papers were being included.
A 97% concordance rate was found for the
abstract check, and an 88% concordance
rate was achieved for the full-text articles.

The quality of the articles was assessed
independently by both reviewers, using a

How this fits in
Primary care is often the first point of call
for patients with symptoms that they think
may be cancer related. Reducing delay in
this section of the cancer care pathway
may help to improve cancer survival. This
review shows that there is only limited
evidence for interventions in primary care.
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modified version of the Newcastle–Ottawa
Quality Assessment Scale (N–O QAS),12

adapted for use with randomised controlled
trials (RCTs) and other studies. The N–O
QAS is a generic tool that is split into three
sections to cover selection of participants,
comparability, and outcome. Stars are
awarded depending on the answer given,
and in this adapted version of the scale, an
RCT could be awarded up to 11 stars and
other studies up to 10. A score of ≥7 for an
RCT and ≥6 for other studies was deemed to
indicate good quality. Scores were then
compared and discussed to achieve a
consensus on how many stars a paper
should be awarded.

Data extraction and analysis
Details of all included studies were entered
into a standardised data-extraction form
that had been constructed in Microsoft Excel
(Table 1), which was filled in independently
by two reviewers. The tables were then
compared and the data discussed to reach
consensus.

RESULTS
The search for articles resulted in 1799
references, of which 22 were found to meet
the inclusion criteria and were included in
the review (Figure 1).

The majority of the studies included
focused on skin cancer (n = 14), while the
remaining papers looked at breast (n = 144),
colorectal (n = 143), and prostate (n = 141)
cancers. Ten of the 22 included studies were
carried out in Europe, with five of these
being carried out in the UK. Five of the
remaining studies were conducted in

Australia, four in the US, one in Canada, one
in Egypt and Tunisia, and one in Pakistan.
Studies were heterogeneous in terms of
methodology and outcome, with no studies
directly examining the primary outcome of
reducing delay in the cancer care pathway.
Instead, the outcomes included improved
knowledge, improved observational skills or
diagnostic accuracy, and improved referral
rates. The types of intervention included
were education (n = 149), audit and feedback
(n = 143), decision-support software and
guideline use (n = 145), diagnostic tools (n =
144), and other specific skills training
(n = 141).

Overall, only six studies (all RCTs) scored
above the study thresholds for good quality.
Common problems across the articles
included: selection bias, less than 1 year’s
follow-up of participants, small sample size,
high dropout rate, and a lack of detail as to
how the intervention was administered.

Intervention type
Education. Four before-and-after studies
used traditional lecture settings,14,15,29,30 and
one used a training session16 to try to
improve knowledge of risk factors and
diagnostic ability among participants. None
of these studies were rated as good quality.
All five involved similar assessments (pre-
and immediate post-test), and all showed
some improvement in knowledge of risk
factors and diagnostic ability. The RCTs
included used a variety of educational
interventions including lectures, videos, and
an internet triage package.18,19,21,22 The
interventions were compared to control
groups that received no intervention. They
were of mixed quality and provided
inconsistent evidence. The two studies that
reported a positive outcome of improved
diagnosis and management did not see the
improvement continue to the end of the
study period.21,22 Overall, studies rated as
high quality reported poorer outcomes than
those rated as low quality, and positive
outcomes were only seen in the short term.

Audit and feedback. Three studies
attempted to use audit and feedback to try
to decrease primary care delay. One high-
quality RCT,28 where participants either did
or did not receive feedback, reported
improvement in the recording of clinical
information but not in diagnostic accuracy.
The low-quality before-and-after studies did
show significant improvement in
outcomes.17,33

Decision-support software and guideline
use
Four studies, including three good-quality

Box 1. Search strategy (example taken from the MEDLINE database)
“exp*. FAMILY PRACTICE OR exp. PRIMARY HEALTH CARE OR exp. PHYSICIANS, FAMILY OR exp.
COMMUNITY HEALTH SERVICES OR “general practi*”† OR GP OR (primary ADJ2‡ care) OR (family
ADJ2 physician*) OR (family ADJ2 practi*) OR (family ADJ2 doctor*) OR (community ADJ2 (service* OR
care)) OR (general ADJ2 physician*)”

AND

“exp. NEOPLASMS OR neoplasm* OR cancer* OR carcinoma* OR malignan* OR lesion* OR tumo?§r”

AND

“educat* OR exp. EDUCATION, MEDICAL, CONTINUING OR skill* OR train* OR teach*

AND

(earl* ADJ2 diagnos*) OR (earl ADJ2 detect*) OR (delay* ADJ2 diagnos*) OR (delay* ADJ2 detect*) OR
(suspicious OR suspect*) OR (earl ADJ2 recog*) OR (delay ADJ2 recog*) OR (present* ADJ2 symptom*)
OR (delay* ADJ2 consult*)”

*exp. = exploded thesaurus term — picks up all articles that contain the particular terms as a keyword.

† truncation – picks up various different word endings. ‡ adj = adjacent — picks up words next to each other in a

document (adj3 = picks up words that have up to 3 words in between them). § ? = picks up alternative spellings.
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RCTs, tested computer-based interventions
to change PHP behaviour.20,23,26,32 These
studies were designed to improve the quality
of referrals to secondary care as a proxy to
reducing referral delay. Jiwa et al
investigated the effectiveness of an
educational outreach visit,23 an ‘electronic
referral pro forma’, or both, on changing the
type of colorectal referrals to secondary
care. The control group did not receive an
intervention. Neither intervention
component was found to improve the
appropriateness of referrals to secondary
care, although the pro forma resulted in
better documentation of those patients who
were referred. Logan et al developed a
prompt to improve the completeness of
investigation and treatment of iron-
deficiency anaemia (IDA).26 The control
group received a prompt to investigate the

possible cause of the patient’s IDA but no
further information. This intervention was
not shown to be effective in changing
referral behaviour, but prescriptions of iron
therapy increased in the intervention group.
Wolters et al conducted a distance learning
programme for prostate-specific antigen
(PSA) testing and lower urinary tract
symptoms.32 The authors found a decrease
in urology referrals and a non-statistically
significant rise in PSA testing, contrary to the
outcome expected from the decision support
tree.

In a low-quality before-and-after study,
Gerbert et al devised software to improve
triage of skin lesions, which included a
decision tree, clinical information form, and
support features.20 The authors found that
participants made fewer incorrect decisions
on clinical pictures when using the software.

A low-quality before-and-after study by
Nekhlyudov et al tested an intervention to
improve breast cancer outcomes by
improving the use of breast-symptom-
related guidelines.11 Although the study was
found to increase guideline use, no effect on
knowledge or attitudes was found.

Diagnostic and assessment tools. Four
studies tried to improve particular skills or
the use of equipment to increase diagnostic
accuracy, but none were deemed to be good
quality.

Moreno-Ramirez et al’s before-and-after
study of skin cancer used teledermatology to
investigate whether clinical examination or
dermoscopy was more effective in improving
the appropriateness of referrals to
secondary care.27 Dermoscopic
teleconsultations were found to lead to more
relevant referrals. Khan conducted a
feasibility study to explore whether an
assessment tool using the CAPER score (a
clinical prediction rule) for colorectal cancer
would be useful in general practice.24 It was
found that uptake of the tool was low.

Argenziano et al’s RCT13 involved PHPs
first attending a 1-day training course
describing the ABCD (Asymmetric, Border,
Colour, Diameter) rule for skin cancer34 and
a three-point checklist. They were then
randomly assigned to assess patients with
skin lesions, either by standard clinical
examination or by dermoscopy, and these
assessments were checked for accuracy, by
dermatologists. Dermoscopy improved
triage, referral sensitivity, and accuracy, and
led to participants being less likely to miss
skin cancers in comparison to standard
clinical examination. Westerhoff et al’s RCT
evaluated an educational intervention for
improving melanoma diagnosis using

British Journal of General Practice, December 2011 e824

Papers the met inclusion criteria
(n = 22)

Papers excluded after reading
abstracts (n = 1042)

Papers excluded (n = 56):

Not an intervention to reduce PHP delay (n = 29)
Not cancer study (n = 1)
Not a primary study (n = 5)
Screening/prevention (n = 15)
Post-diagnosis (n = 1)
Cannot distinguish PHPs from other groups (n = 1)
Paper not available (n = 4)b

Papers excluded (n = 51):

Not an intervention to reduce PHP delay (n = 30)
Not cancer study (n = 3)
Not a primary study (n = 7)
Screening/prevention (n = 6)
Study did not include fully trained PHPs (n = 3)
Cannot distinguish PHPs from other groups (n = 2)

Papers originally downloaded
into reference-management

software (n = 1737)a

Abstracts remaining after
title scanning (n = 1109)a

Full papers retrieved for
detailed evaluation from

electronic sources (n = 67)

Papers identified from
additional sources (n = 62)

Figure 1. Flowchart of search.

aNumber of papers after duplicates removed.
bIncludes 2 papers not available in English.
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surface microscopy.31 The control group did
not receive the training. Participants’
diagnostic ability on clinical photographs
was found to significantly improve in those
who had received the microscopy training.

Other specific skills training. Kirklin et al
investigated whether arts-based skills could
help improve observational skills.25This low-
quality RCT involved the intervention group
being taught observational skills by an artist,
while the control group received a traditional
lecture on skin diseases. Observational
skills were found to improve significantly
more in the intervention group than the
control group, which may lead to more
accurate diagnoses in practice.

DISCUSSION
Summary
None of the studies identified had reduction
in primary care delay in cancer referral as
the primary outcome, and all used proxy
measurements, many of which were not of
clinical behaviour change. The evidence for
the effectiveness of these studies was
overall mostly positive, with 15 out of the 22
interventions having an impact on improving
at least one of the outcomes measured. In
contrast, the high-quality RCTs failed to
show an improvement in aspects of
management and knowledge using
education,18,19 diagnostic accuracy using
audit and feedback,28 and referral accuracy
and investigation using decision-support
software.23,26 Mixed effects were found in
aspects of management using educational
material and a guideline.32 It was not always
possible to pinpoint which particular aspects
of the interventions led to particular
improvements.

Strengths and limitations
Several problems were encountered in the
studies included in this review. Some studies
had a high risk of selection
bias,13–17,19,20,22,24,25,27,29–31 with little information
given (if any) about whether those who
participated were different from those who
chose not to take part. Almost all studies
reported a follow-up period of less than
1 year;11,14,17–19,21,23,24,27,28,31,33 several tested
participants straight after the
intervention;15,16,29,30 and some did not include
or state any follow-up period.20,22,25,32

Therefore, it cannot be determined whether
any of the reported improvements persisted.
Less than half of the 22 studies included
recruited more than 100
participants,11,15,17,21,23,24,26,29,30,32 and several
studies suffered from a high dropout
rate,18,19,28,32,33 with only 18% of participants in
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one study17 completing the intervention.
These studies have low internal validity and
may suggest that the intervention was not
accepted by the PHPs. Among the RCTs, the
randomisation process of some studies was
either poorly reported or
inadequate.13,18,21,22,25,26,28 In some cases, the
control group may also have been sensitised
to cancer through participation in the
study,18,19 in that their participation
heightened their awareness of the topic.
Generally, not enough detail was provided in
the studies, especially with regard to
information about the intervention and
participants, to be able to assess the
potential risk of bias.

Only papers published in English were
included in this review, due to lack of
resources for translation. Two papers the
authors wished to examine in full could not
be supplied by inter-library loan from the
British Library. This led to four papers not
being screened fully for inclusion. On closer
examination of the article titles, abstracts,
and journal titles of publication, it is unlikely
these would have met the inclusion criteria
and been included in the review.

Comparison with existing literature
In Austoker et al’s review of studies to reduce
patient delay,9 the authors concluded that
interventions that are tailored to the
particular group involved are more likely to
improve outcomes. The present review
provides some support for this, in that the
types of intervention that appeared to be
most effective were audit and feedback
studies and specific skills training. Giving
participants information specific to their
practice appears to be more useful than
giving general information on cancer-referral
management. Other reviews and studies

have focused on various methods to improve
knowledge, such as continuing medical
education10,13,35 and audit and feedback,36

which have given mixed evidence as to the
effectiveness of these types of interventions,
although in general there appears to be a
small positive effect in improving
professional practice and healthcare
outcomes for patients. Mansouri and
Lockyer concluded that more-effective
interventions tend to be more interactive, use
a range of methods, and be used with small
groups.35

Implications for research and practice
While evidence is limited, audit and feedback
and specific skills training appear to be the
most effective in improving outcomes other
than short-term ones, and the success of
these studies and comparison with other
existing literature indicate that interventions
are most useful when tailored to the needs of
the population being studied. No studies
were found that explicitly measured delay as
an outcome. This could be because of the
considerable difficulties in undertaking
cancer research in primary care due to the
rarity of the disease in this population. Future
research that attempts to measure delay
directly is needed to determine which type of
intervention is most effective in reducing the
time for referral from primary to secondary
care. Such studies require large participant
populations and associated funding. This, in
combination with improved reporting of
methods and results, longer follow-up
periods, and attempts to increase retention of
participants, will be necessary to increase
confidence in the conclusions of these
studies and subsequent improvement in
health care.Funding
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