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 A multifaceted intervention 
to improve primary care 

radiology referral quality 
and value in Canterbury

Kieran Holland, Graham McGeoch, Carolyn Gullery

Most health systems struggle to meet 
demand for care. However, not all 
services delivered are of value to 

patients,1,2 and some patients experience 
overdiagnosis and overtreatment.3 Strategies 
are needed to reduce unwarranted variation 
in diagnosis and treatment, and to focus re-
sources on the care of most value to patients.4

Concern about overuse and rising costs 
in the US health system led to the Choosing 
Wisely campaign. Launched in 2012, 
nine leading US medical organisations 
each nominated fi ve overused tests or 
treatments.5 More than half of the nomi-
nations were directly related to radiology.6 
Radiology features similarly in Choosing 
Wisely campaigns started subsequently in 
other countries, including New Zealand.7 
Low value imaging is particularly prob-
lematic as modern imaging techniques 

detect ‘incidentalomas’ in up to 40% of 
people, leading to patient anxiety and 
further follow-up investigations.8 Strategies 
for managing value are therefore particu-
larly important in the area of radiology.

There is substantial opportunity to 
improve quality and value of care at the 
point of referral. Studies suggest that outpa-
tient referral quality from general practice is 
variable to a degree that cannot be explained 
by differences in practice populations, and 
that a substantial number of referred cases 
could be managed in primary care.9 There is 
less evidence about the quality of radiology 
referrals, but wide variation has been 
observed in hospital settings.10,11

Referral management strategies are 
diverse, ranging from attempts to indirectly 
infl uence referral behaviour through to 
direct intervention in the referral process.12 

 ABSTRACT
AIMS: This article describes a seven-year multifaceted intervention leading to sustained improvement 
in primary care radiology referral quality and value in Canterbury, New Zealand, and discusses the 
transferability to other health systems.

METHODS: Access criteria were developed with input from general practitioners and hospital-based 
specialists, and embedded in locally developed clinical pathways. A referral management service was 
created to streamline referral processes. Systems were developed to enable electronic referral and triage, 
and to provide visibility of prior imaging. A team of general practitioners was formed to continually review 
referrals relative to agreed criteria and to provide advice to referrers. Referring general practitioners were 
provided data and education about their referral patterns relative to their peers. A clinical audit programme 
was introduced to ensure quality and safety of care.

RESULTS: The service achieved sustained improvements in referral quality (referral acceptance rates 
increased from 78% to 88%, urgent referrals reduced from 59% to 22%) and value (plain film volumes 
reduced by 40%).

CONCLUSIONS: Sustained improvement to primary care radiology referral quality and value is achievable 
at scale using a multifaceted intervention. The transferability of this outcome is likely to be connected to 
supporting factors present in the Canterbury health system.
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Indirect referral management strategies 
include education, clinical guidelines, 
decision support systems, peer review with 
feedback and fi nancial incentives. Direct 
referral management strategies include 
structured referral forms, clinical triage and 
referral redirection. There is some evidence 
supporting indirect referral management 
strategies,12 but previous reviews have 
found little evidence that direct strategies 
are cost-effective.12–14

Relatively little has been published about 
referral management in the area of primary 
care radiology, though there is evidence 
that guidelines and feedback reduce x-ray 
requests.15–17 A holistic approach may be 
needed because isolated interventions are 
likely to have complex effects.14

Over the last decade, the Canterbury 
health system, in the South Island of New 
Zealand, has worked towards a vision of 
integrated health and social care, delivered 
close to people’s homes.18–20 The Canterbury 
region has a population of 539,000.21 The 
region has 120 general practice teams and 
over 600 general practitioners. Community 
radiology is provided at no cost to patients 
within a constrained budget managed 
by the Canterbury District Health Board 
(DHB), which receives population-based 
government funding.

In 2009, early in the development of a 
broad suite of community-based clinical 
pathways,22 it became clear that primary 
care access to radiology was often a barrier 
to caring for patients in the community. 
Waiting times were growing and the 
budget for community radiology had been 
exceeded. There was limited ability for the 
system to adapt to changes in demand or 
provider capacity.

General practitioners in Canterbury were 
making almost 40,000 referrals annually for 
radiology, including plain fi lm, ultrasound 
and CT imaging. Preliminary referral audits 
identifi ed a range of issues, including: 1) 
complicated referral processes, 2) variable 
referral quality, including infl ation of 
referral urgency in 30% of requests and 
questionable clinical indications in 35% of 
plain fi lm requests, 3) referrals to specialist 
services for diagnostics that could poten-
tially be avoided if the investigation were 
available in the community and 4) poor 

prioritisation of waiting lists with unac-
ceptably long waits for some patients.

This paper describes the implementation 
of a multifaceted intervention to improve 
primary care radiology referral quality 
and value in Canterbury, and discusses the 
transferability of the outcomes to other 
health systems.

 Methods
In 2009, a small team was resourced by the 

Canterbury DHB to develop a better model 
for community radiology. The team estab-
lished a radiology workgroup, including 
general practitioners, radiologists and 
hospital specialists. Workgroup members 
were introduced to the issues and asked to 
brainstorm solutions.

Subsequently, between 2010 and 2014, the 
following changes were implemented:

• Clinical access criteria to prioritise 
requests.

• Clinical pathways to promote testing 
guidance, access criteria and patient 
information.

• Electronic referral to improve referral 
accuracy and administration.

• A shared health record to increase 
visibility of prior results.

• Referral process improvements to 
streamline referral fl ow.

• Referral quality improvement strat-
egies to ensure appropriate testing.

• Radiology reporting guidelines to 
improve utility of results.

• Clinical pathway audits to ensure 
patient safety.

 Clinical access criteria
To provide a framework for prioritising 

requests, the workgroup developed clinical 
access criteria for community radiology in 
consultation with hospital specialists. The 
access criteria were designed to balance 
evidence and available resources. Gaps 
between the access criteria and best practice 
were highlighted to encourage general prac-
titioners to discuss patient-funded options. 
To reduce the demand for urgent bookings, 
the access criteria were subsequently 
refi ned to specify explicit maximum wait 
times (<24 hours, <1 week, <4 weeks) for 
each condition.
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Relative to previous practice, the criteria 
were most restrictive in the following areas:

• X-ray for suspected osteoarthritis 
without red fl ags.

• Post-pneumonia chest x-ray without 
risk factors for underlying cancer.

• Bone density scans when the esti-
mated 10-year hip fracture risk was 
under 3%.

• Thyroid ultrasound where locally 
agreed pathways recommend other 
fi rst line investigations or specialist 
referral.

• Musculoskeletal ultrasound where 
there was limited capacity for publicly 
funded treatment.

 Clinical pathways
To disseminate the access criteria, 

these were published in an online clinical 
pathway tool for general practice teams 
called HealthPathways (http://www.health-
pathwayscommunity.org).22 HealthPathways 
is developed collaboratively by general 
practitioners and hospital specialists, 
and provides evidence-informed clinical 
guidance for common conditions coupled 
with local service information and referral 
processes. It has a high level of adoption in 
Canterbury, with 94% of surveyed general 
practitioners reporting it is easy to use in 
clinical practice and 90% reporting it has 
improved the care they provide to patients.23

Where possible, clinical pathways were 
modifi ed to reinforce the criteria by recom-
mending alternatives, including watchful 
waiting, other diagnostics or specialist 
referral. Aligned patient information is also 
provided in a public website (http://www.
healthinfo.org.nz).

 Electronic referral
To support locally agreed pathways and 

access criteria, Canterbury developed the 
Electronic Request Management System 
(ERMS). ERMS is a centrally managed elec-
tronic referral system enabling referrals 
from general practice to any service in 
the health system, including publicly- and 
privately-funded hospital and community 
services. It is integrated with general 
practice software to enable forms to be 
automatically populated with accurate infor-
mation. It provides guidance on required 
referral information and reduces the risk 

of misdirection. In 2010, all referrals to 
community radiology were sent via fax. By 
late 2015, over 95% of referrals were elec-
tronically generated.

 Shared health record
To reduce the risk of duplicate testing, 

prior radiology results were made available 
to general practice and hospital teams via an 
electronic shared health record called Heal-
thOne. HealthOne, developed in Canterbury, 
includes information about the majority 
of the Canterbury population and gives 
community and hospital clinicians a unifi ed 
view of a patient’s clinical history.

 Referral process improvement
To enable control of referral fl ow and 

to improve capture of referral data, a 
community radiology referral hub was 
established. Historically, general practices 
sent referrals directly to radiology providers, 
making it diffi  cult to shift volumes between 
providers as demand and capacity changed. 
Using ERMS, the referral hub can effi  ciently 
coordinate referral triage and fl exibly 
allocate requests to providers depending on 
demand and capacity. For example, when 
the Canterbury DHB’s primary community 
CT scanner had an extended outage in 2012, 
referrals were seamlessly re-routed to the 
hospital CT service. Prior to the referral hub 
it would have been necessary to instruct 
each of the local general practices to update 
their referral templates and fax numbers, 
which is an inaccurate and ineffi  cient 
process. With a single administrator, the hub 
is able to process 40,000 referrals per year.

 Referral triage and feedback
Local radiologists noted that variability in 

the quality of referrals from general practice 
was an obstacle to accurate radiology 
reporting. The importance of a succinct 
clinical question and relevant clinical 
background was promoted to general practi-
tioners and reinforced in the ERMS referral 
system. For example, the pelvic ultrasound 
request form prompts for the date of the 
last menstrual period in pre-menopausal 
women so that the scan can be scheduled 
early in the menstrual cycle when imaging 
is most informative.

Referrals are triaged according to agreed 
access criteria by a small team of general 
practitioners. The electronic triage system 
makes the process fl exible and effi  cient. A 
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range of predefi ned reasons for returning 
requests have been developed, including 
references back to the relevant clinical 
pathway. Triagers can optionally modify 
these reasons to fi t a specifi c case and are 
encouraged to superimpose their clinical 
judgement rather than applying the criteria 
rigidly. Referrers are advised to resubmit 
their request if they disagree with the 
decision of a triager. Referral triage deci-
sions have been intermittently audited to 
ensure equity of access. Triagers can work 
from anywhere with an internet connection 
and most referrals are triaged within a 
few days. Overall, approximately 75% of 
referrals are triaged, with 13% of these 
being returned to the referrer with advice. 
Requests for urgent imaging bypass triage to 
avoid delays.

General practitioners are provided 
with feedback about their overall referral 
patterns relative to their peers. This data is 
discussed during practice liaison visits and 
at general practitioner education sessions.

 Radiology reporting guidelines
Local general practitioners noted that 

radiology reports were often diffi  cult to 
interpret and would sometimes recommend 
ordering investigations that were declined 
by the public health system. To ensure 
radiology reports were meaningful to 
general practitioners, guidelines were 
developed for radiologists outlining the 
features considered important:

• A concise report identifying key points 
of clinical importance.

• A clear distinction between normal 
and signifi cantly abnormal.

• Provision of a diagnosis or differential 
diagnosis.

• Comparison with any previous 
images.

• A phone call to practices about critical 
results (eg, new cancer).

• Careful wording of follow-up recom-
mendations, taking into account 
locally agreed clinical pathways.

A standard footer was added to all reports 
stating that “Recommendations made in 
this report do not necessarily indicate 
availability via publicly-funded clinical 
pathways. Please refer to HealthPathways 
for further information.” A radiology advice 
phone line was promoted to enable general 
practitioners to discuss any points of uncer-
tainty with a radiologist.

 Clinical pathway audit
A clinical audit programme was estab-

lished to enable continuous quality 
improvement of clinical pathways. The focus 
has been on areas where new radiology 
pathways have been introduced or access 
has been restricted. Audits of patients 
declined imaging have provided reassurance 
that patients are being appropriately 
selected and followed-up, without compro-
mising patient safety.

 Results
 Improved referral quality

Triagers have observed a steady 
improvement in referral quality since the 
inception of the service with an increase in 
the median acceptance rate for individual 
referrers from 78% in 2011 to 88% in 2015 
(Figure 1). Improvements have been most 
noticeable in areas such as gynaecological 
ultrasound where there has been a holistic 
approach, including well-developed clinical 
pathways, clear referral criteria, general 
practitioner education and detailed and 
constructive feedback provided to referrers 
from both gynaecology and radiology 
services.

Linking access criteria to explicit 
maximum wait times provided guidance 
and certainty for referrers. The proportion 
of referrals requested urgently (within 
one week) reduced from 59% in the 
12-month period before the change to 22% 
in the subsequent 12 months (Table 1). The 
reduction in urgency of requests simplifi ed 
the booking process and reduced pressure 
on administrative staff, eliminating delays 
for acute cases.

Table 1: Distribution of requested priorities in the 12-month periods before and after access criteria 
were linked to explicit target wait times.

Requested priority Before (%) A� er (%)

Within 4 weeks 41 78

Within 1 week 52 18

Within 24 hours 7 4
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Figure 1: Distribution of acceptance rates of radiology referrals for individual referrers making at least 
15 referrals in the calendar year. 

The bottom and top of the box correspond to the first and third quartiles, respectively. The whiskers extend 1.5 
times the interquartile range.

 Improved referral value
Following the establishment of the 

community radiology referral management 
service in 2009, there has been a sustained 
reduction in plain fi lm volumes of 40% 
(Figure 2). Volumes of CT and ultrasound 
have continued to grow. This growth is 
partly explained by a shift in imaging 
from the hospital to the community, as 
new community-based pathways of care 
have been introduced. In addition, it is 

likely there is a degree of ‘pathway-driven 
demand’, as patients who were not 
previously investigated are now being inves-
tigated by general practitioners who have 
adopted pathway recommendations.

Whereas previously waiting times were 
unpredictable, imaging is now performed 
consistently within the target wait times. 
For patients at risk of hospital admission, 
general practitioners can reliably access 
same-day x-ray, ultrasound and CT urogram.

Figure 2: Volume of radiology referrals accepted by fi nancial year.
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Resources conserved by a reduction 
in low-value imaging have been reallo-
cated to enable new clinical pathways to 
support community-based investigation and 
management, including:

• Breast imaging and biopsy for breast 
symptoms.

• CT colonography for lower risk or frail 
patients with colorectal symptoms.

• CT head and carotid ultrasound for 
transient ischaemic attack.

• CT head for cognitive impairment.
• CT urogram for renal colic.
• Pelvic ultrasound for post-menopausal 

bleeding.
For an example of the benefi ts of resource 

reallocation, see the case study on the breast 
symptoms pathway in the supplementary 
materials.

P atient and clinician experience
In the fi rst year of operation, the service 

received a number of complaints from clini-
cians and patients. Most complaints related 
to the reduction in access to lower value 
imaging. Each complaint was investigated 
and used to inform improvements to the 
service, including clarifi cations to clinical 
pathways, access criteria and processes. 
This feedback cycle has been critical to the 
ongoing development and improvement of 
the service. The frequency of complaints 
declined steadily and had become rare 
within three years of establishment.

Informal discussion with local clinicians 
suggests that by 2016 there was a high level 
of satisfaction with the service. Many fi nd 
it useful to share access criteria with their 
patients during a consultation when they 
are pressured to order imaging they do not 
consider clinically necessary. The framework 
supports good clinical judgement, reducing 
pressures to practice defensively.

D iscussion
Clinical guidelines and associated access 

criteria are often ignored.24–26 This paper 
draws on real world referral and audit 
data, collected over a seven-year period, to 
demonstrate that a multifaceted intervention 
led to sustained improvement in primary 
care radiology referral quality and value. We 
are not able to evaluate the relative contri-
bution of each improvement intervention.

Our implementation is distinct because 
the access criteria have been embedded into 
pathway and referral tools that are highly 
valued by local general practice teams. The 
pathways and criteria are closely aligned, 
and refl ect local resources, so are directly 
relevant to local clinical practice. The criteria 
have been reinforced with a range of direct 
and indirect referral management strategies.

Current perspectives on referral 
management have inevitably been shaped 
by existing implementations.27,28 In the 
UK, only 29% of the primary care trusts 
interviewed by The King’s Fund viewed 
quality improvement as a primary driver 
for referral management.12 Our implemen-
tation has focused on a range of outcomes, 
including quality improvement, patient 
experience and choice and enabling new 
pathways. In exchange for constraints, local 
clinicians have seen benefi ts of reduced 
waiting times and increased access to 
advanced imaging.

Published evidence favours retrospective 
audit of referrals over prospective triage.12 
Our observation is that retrospective 
approaches are often not sustained beyond 
the scope of research. Prospective triage, 
when implemented as an operationally 
critical step in patient care, is carried out 
with the same sense of clinical duty as other 
clinical activities. Canterbury’s community 
radiology service has sustained prospective 
triage for seven years, and communication 
between referrers and triagers has informed 
continual improvements to access criteria 
and clinical pathways.

Prospective triage can also deliver imme-
diate benefi t to clinicians and patients. In 
Canterbury, it has been a powerful tool to 
raise awareness of locally agreed clinical 
pathways. Declined requests usually refer 
back to a particular pathway. Clinicians 
have commented that while this is some-
times frustrating it can also be a useful way 
to learn about new pathways during the 
course of regular clinical practice.

Clinical risk from poor triage decisions 
is an argument against direct referral 
management.12 The ethical imperative, 
however, depends on the risk of the status 
quo. As we observed in Canterbury, pre-ex-
isting clinical risk may be considerable 
when referred services are poorly prior-
itised. Our experience suggests that the 
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risks of direct referral management can be 
controlled if monitored carefully.

While operational triage data implies that 
referral quality and appropriateness has 
improved, a formal comparison of referral 
quality before and after the establishment 
of the service would be informative. It is 
possible that referral acceptance rates have 
increased partly due to ‘gaming’ of the 
system,29 although the sustained reduction 
in volumes suggests that the extent of any 
such behaviour is limited.

Clinician experience of the community 
radiology service reported here is anecdotal 
based on discussions with general practi-
tioners and the low level of complaints to 
the service in recent years. A systematic 
evaluation of referrer and patient expe-
rience would be a useful adjunct.

Sustainability and transferability of these 
improvements are diffi  cult to study system-
atically. Interventions occur in the context of 
an evolving health system, making it impos-
sible to control for all variables. Outcomes 
are highly dependent on context and the 
quality of implementation, so may not be 
directly transferable between health systems.

We believe the following elements have 
been critical to sustaining the outcomes 
achieved by the community radiology 
service in Canterbury:

• A philosophy of quality improvement 
and waste avoidance rather than cost 
saving.

• Long-term continuity of clinical and 
administrative leadership.

• A supportive funder.
• Broad clinical engagement with 

hospital specialists and general 
practitioners.

• A multifaceted intervention 
including direct and indirect referral 
management strategies.

• A rich and tightly integrated set of 
health system tools to embed process 
change.

• An agile and responsive implemen-
tation model.

In 2013, the New Zealand Ministry of 
Health established a working group to 
develop a national set of access criteria for 
community radiology to improve equity of 
access.30 The national criteria were based 
on those developed in a few DHBs including 
Canterbury. DHBs have been encouraged to 
implement these criteria. While the national 
criteria provide a helpful starting point, it 
is not yet clear that these have increased 
quality and value of referrals in other 
districts. Our belief is that a multifaceted 
approach is needed to deliver the full 
benefi ts of a set of access criteria.

The multifaceted approach described here 
is potentially relevant to other referred 
services. However, the Choosing Wisely 
nominations suggest that imaging may be a 
more overused and discretionary resource 
than specialist assessment and treatment,5 
so the potential gains could be smaller in 
other clinical areas.

C ase study: breast symptoms 
pathway

In 2011, waiting times for assessment of 
patients with breast symptoms at the Christ-
church Hospital General Surgery Department 
exceeded treatment targets. A workgroup 
was established and identifi ed that the 
majority of women referred had benign 
breast conditions (Figure 3). The group 
recommended that breast diagnostic imaging 
and biopsy be arranged in the community 
by general practitioners to free up surgeon 
capacity for clinics and surgery. The new 
pathway was documented on Health-
Pathways and a contract was negotiated 
between the community radiology service 
and a private breast radiology provider. The 

new pathway was launched in November 
2011. After this date, referrals sent directly 
to the General Surgery Department were 
returned to the referrer with a reference 
to the new pathway. Of women referred by 
general practitioners for imaging, only about 
5% required subsequent surgical assessment 
(Figure 4). Nearly all patients now receive 
a diagnosis within 1–4 weeks. Those with 
benign conditions can be reassured by 
their general practitioners and do not need 
to traverse the hospital system. Flows in 
the surgical service have improved so that 
women with serious pathology are seen 
and treated more quickly. The new pathway 
reduced the maximum wait for treatment 
from 30 weeks to 10 weeks, with urgent cases 
receiving treatment within a month.

Appendix
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Figure 4: Canterbury’s streamlined breast symptoms pathway after November 2011. 

Only women with serious pathology see a specialist (approximately 5%). The waiting time for treatment is shorter 
because surgeon time is not used for patients with benign lesions.

Figure 3: Canterbury’s breast symptoms pathway prior to November 2011. 

Women with benign lesions were seeing a specialist, while women with cancer were waiting too long for treatment. 
The dashed line is used to indicate that only some women were seen in the specialist clinic prior to radiology.
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