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Executive summary
Almost half of people who get cancer are diagnosed late which makes any
treatment less likely to save people’s lives.1 The majority of cancers are identified
by GPs, but emergency hospital admissions remain a major route to diagnosis.2
Estimates suggest that earlier diagnosis could improve the survival chances of
52,000 patients and save the NHS £210 million a year.3
Urgent GP referral (when a GP refers a patient with suspected cancer to be seen
by a specialist within two weeks) is a key tool for improving early detection of
cancer. However, the use of urgent cancer referral varies substantially across
England, even when accounting for demographic factors. However, Public Health
England (PHE) currently uses the England average of crude referrals rate and the
age-and-sex standardised ratio as benchmarks to measure performance and
improve outcomes. Based on this metrics, there is a case to increase appropriate
referrals in Greater Manchester where the overall referral rate is slightly lower than
the England average (3003 per 100,000 individuals vs 3164 in 2016/2017).4
The trial
The Greater Manchester Health and Social Care Partnership (GMHSCP)
commissioned the Behavioural Insights Team (BIT) to explore and evaluate how
behavioural insights could be applied to improve the appropriate urgent GP
referral.
We conducted a stepped-wedge randomised trial between August 2017 and
January 2018 with 244 GP practices which had an urgent GP referral rate below
the England average. We tested the impact of a set of three behaviourally-informed
letters on the urgent GP referral rates. Within the stepped-wedge design,
practices were randomly allocated to a month during which they received the
intervention (the three letters). Non-treated practices that did not receive any
intervention served as our control group in the months before they were sent the
letters.
Our main behavioural approach was to provide the under-referring GP practices
with social norm feedback on their urgent GP referral rate: how it compared with
other GP practice in GM. Research on social norms shows that letting individuals
know how they compare to their peers can encourage them to adjust their
behaviour. We sent three letters to each practice: a first letter announcing that
the feedback would be sent, a feedback letter and a reminder letter. We sent two
copies of each letter to every GP practice, one was sent to a named GP and the
other was sent to the practice manager.
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Results
We found a statistically significant positive effect of our intervention on the urgent
GP referral rate. The GP practices that received the social norm feedback letters
increased their urgent crude GP referral by 9.6% (p < 0.05 level), compared to the
control group. This means that each of the treated GP practices referred on
average 1.5 more patient per month, compared to 14 patients referred in the
control group. Based on our available data, we estimate this effect persists for six
months after the provision of feedback. The increase is substantially driven by a
sizeable improvement in performance of the low referrers (i.e. practices in the
bottom 30% of referrers nationwide). These practices urgently referred 17% more
patients than before the trial.
During the trial, our 244 under-referring GP practices urgently referred 1,281
additional patients of whom 90 can be expected to have been diagnosed with
cancer. We estimate that if all the 244 practices received the feedback at the
beginning of the trial, they would have referred 2,196 more patients and diagnosed
154 more cancer patients in six months after the letter arrived. We estimate that
GMHSCP could save £1.2m annually, thanks to the lower costs of early cancer
treatment. These findings show that a low-intensity feedback intervention can be
a cost-effective approach to meaningfully improve the urgent GP cancer referral
rate of GP practices performing below the England average. We recommend to
4

GMHSCP to explore ways to embed the provision of social norm feedback to the
bottom 30% of under-referring practices, to sustain the benefits of this trial.

Introduction
The Greater Manchester Health and Social Care Partnership (GMHSCP)
commissioned the Behavioural Insights Team (BIT) to explore how behavioural
insights could be used to encourage GPs to increase the number of appropriate
urgent GP referrals. This report outlines the background to this policy issue and
describes the design and results of a field experiment in which we tested the
impact of social norm feedback letters on practices’ urgent GP referral, compared
to business-as-usual, i.e. no communication.

Background
The UK has a poor rate of early cancer detection compared to the rest of the EU.5
Currently every fifth cancer is detected late through emergency hospital
admissions, rather than through the key early detection route - the so-called
urgent GP referral.6 This diagnosis route ensures that urgently referred patients
with suspected cancer are examined by a specialist within two weeks which
improves chances of early treatment and recovery. Thirty-one percent of cancers
are currently detected through urgent GP referrals but 22% are still only detected
through emergency hospital admission.7
There is substantial variation in the urgent referral rates amongst different Clinical
Commissioning Groups (CCGs) in England.8 The differences cannot be fully
explained by the differences in population composition and the prevalence of risk
factors. In Greater Manchester, the overall referral rate is slightly below the
national average (3003 vs 3164 per 100,000 individuals as of 2016/2017).9
To address the issue of late cancer detection, NICE have recently updated their
guidelines for GPs on urgent cancer referrals to secondary care.10 In order to
increase the number of referrals, the cancer ‘risk threshold’ based on the positive
predictive value (PPV)11 of symptoms has been lowered from 5% to 3%. In practice,
this means that a GP should refer all patients who have at least a 3% risk of cancer.
For illustration, all patients aged over 40 with unexplained weight loss and
abdominal pain should be examined by specialists. Complying with a 3% risk
threshold is a difficult task for GPs and no data is collected on performance on this
indicator. Instead, Public Health England (PHE) currently uses the England average
of crude referrals rate and the age-and-sex standardised two-week wait ratio as
benchmarks to measure performance of practices and aims to increase referrals
by those practices who fall below this average.
5

Emerging evidence suggests that urgent referrals can be an efficient tool for early
detection. In a cohort study of English practices, higher urgent referral rates were
associated with a lower cancer mortality. Compared to practices with medium
referral rates, the cancer mortality rate of GP practices who referred more
patients was 4% lower, whilst those who referred fewer patients had a 7% higher
mortality rate.12 Another recent study found that the GP practices that urgently
referred more patients had fewer late stage cancers.13
Higher demand for cancer assessment and treatment could put a strain on the
secondary care system without further support and investment in its resources.
According to the NHS Cancer Strategy, the volume of some cancer tests may grow
by 70-80% by 202014 which raises questions about the local capacity to actually
deliver on the new guidelines.
In March 2016, GMHSCP commissioned BIT to run a trial sending behaviourallyinformed letters to GPs to improve the appropriate urgent GP referrals of underreferring GP practices (i.e. the practices with referral rate lower than the England
average). The rest of this report outlines our exploratory work, the trial design and
results.

Overview of literature review
To inform this project, BIT conducted a literature review to explore behavioural
principles that can be applied to encourage GPs to increase the number of
appropriate urgent GP referrals. We include a selection of the key findings on the
barriers for GP referral and on promising approaches to influencing physician’s
behaviour which informed our intervention here. The full literature review is in
Annex 3.
Barriers to improving GP referrals
The literature identifies a number of doctor-centred barriers for compliance with
referral recommendations, such as:
● Issues with information overload or low awareness15
● Low incentives and inertia16
● Acceptance of and beliefs about the relevance of new recommendations
and their efficacy in improving patients’ well-being17
● Organisational constraints18
Beyond these doctor-centred barriers, BIT’s exploratory work suggested that
further barriers which hamper change in the referral behaviour may stem from the
system itself. These barriers include:
6

● Conflicting messages:19 The new guidelines prompt GPs to increase their
urgent referral rates, against the background of the overarching priority to
reduce general GP referrals to secondary care.20 We believe this mixed
messaging could cause some confusion. If combined with a lack of
awareness about the new cancer referral guidelines, the system may induce
GPs to default into a generally low level of referrals.
● Secondary care attitudes: In parallel, secondary care is under significant
strain which might give the impression that higher cancer referrals are
inappropriate. For instance, sometimes when referrals had been made, GPs
were reprimanded and patients sent back to primary care or put on a waiting
list, instead of being examined.21
Behavioural insights for GP referral
Social norms and feedback
Feedback has been shown to be a reliable tool for influencing doctors’ behaviour.22
The effect size tends to depend on the context, the method of feedback and the
specific behaviour being targeted. Research has found feedback to be more
effective in the case of low baseline performance, low complexity of the target
behaviour (e.g. test or drug ordering),23 high feedback intensity (e.g. repeated
feedback in different formats or from an influential messenger) and in combination
with other interventions.24
Social norms, especially ‘descriptive norms’ - describing what the majority of
people are actually doing - offer a powerful example for people to follow. This is
because people are heavily influenced by the behaviour of those around them, as
well as by implicit or explicit expectations within a particular society or group.25
Feedback drawing on social norms and letting people know how they compare to
their peers (peer comparisons) can be very effective in encouraging people to
adjust their behaviour. Local norms (indicating how groups similar to us behave)26
27
and minority norms (indicating that few people behave like us)28 can be even more
influential. For instance, in a BIT trial, we informed late tax payers that they were
one of the few people who failed to pay their tax on time. This message increased
the tax payment rate by 16%.29
BIT has also successfully used social norm feedback in health. Unnecessary
antibiotic prescriptions decreased by 3.3% when we let GPs know that their
practice was prescribing at a higher rate than the majority of other practices in
their NHS Local Area Team.30 Providing feedback has proved effective in several
other healthcare experiments aimed at reducing prescription31 or excessive
diagnostic test use.32
7

In this trial, we provided GPs with social norm feedback on how
their cancer referral rates compare to
the England average.
Reminders
Timely reminders - via a letter, a text or a phone call - can stop people forgetting
to do something and also improve follow through with a particular action. For
instance, in a trial run by BIT and the Courts Service, sending people text message
prompts to pay their court fines ten days before a bailiff visit tripled payment
rates.33
In the healthcare context, reminders - provider or patient prompts and computer
alerts - have been one of the most effective tools for influencing clinicians’
behaviour.34 Some studies suggested that reminders can achieve an average effect
of around 13%35 or deliver in the majority of cases.36
BIT has also found that reminders can influence healthcare professionals. For
instance, sending weekly reminders to pharmacists significantly improved the
engagement with the Summary Care Records (which provide a faster access to
basic clinical information about patients).37 In a recent trial with NHS Digital,
introducing ‘red alerts’ for low capacity hospitals on the E-referral portal sizeably
reduced the referral to hospitals with long waiting times.38

In this trial, we sent three letters: an advanced feedback letter, a
social norm feedback letter, including a reminder sticker and a
reminder letter.

Personalisation, Salience and Messenger
GPs have to take in and process a lot of information on a daily basis. With our
limited cognitive resources, people struggle to notice and remember what is
important which can affect their ability to make effective choices. We are more
likely to fail to do something when we work under pressure or are distracted by
other pressing calls on our attention.39
Therefore, we need to find ways to make a particular message stand out.
Behavioural science suggests that personalisation of communication - using a
person’s name,40 referring to her profession41 or adding a personalised message 8

can help attract people’s attention. A similar approach is to make a message more
salient by using eye-catching envelopes, ink42 or stamps.43 Using an influential
messenger can also increase the effect of a message. People tend to weigh
information differently depending on the authority of44 or their relationship with45
a messenger who can heavily influence whether they follow through with an action.

In this trial, we personalised our letters by using GPs and practice
managers’ names and by referring to their local area.
We increased salience of letters through highlighting the costs
and benefits of urgent GP referral. Some local GP cancer leads
endorsed our intervention to increase its legitimacy.

The trial
In partnership with GMHSCP, we designed and ran a stepped-wedge field trial. In
the trial, we contacted the 250 GP practices in Greater Manchester with an urgent
GP referral rate below the England average. These practices were identified as
under-referrers using PHE’s age-and-sex standardised referral ratio in 2015/16.46
We tested the impact of a series of three behaviourally-informed letters on
practices’ urgent GP referral rates compared to business-as-usual (no
communication). The main element of our intervention was to provide GPs with
social norm feedback on their performance in urgent referral in 2015/2016,
relative to other Greater Manchester practices. To better tailor our message, we
also split our sample to two groups: low referrers (practices in the bottom 30% of
referrers nationwide, N=121) and medium referrers (practices in the 20% of
referrers closer to the England average, N=123).
We sent letters to 250 Greater Manchester GP practices. We sent three treatment
letters over the course of a month (one every 5-7 days) to one named GP and the
practice manager. So each GP practice received two copies of the anticipated
feedback letter, the social norm feedback letter and the reminder letter (each GP
practice received a total of six letters, see Figure 1. and Table 1. below). In total we
sent 1,500 letters.

9

Figure 1. Trial design

Intervention
We summarise the interventions below. The full material can be found in Appendix
1.
Table 1: Intervention Details
Condition

Details of intervention

Anticipated
feedback letter

The first letter informed GP practices that they would
soon receive feedback on their performance. The
anticipation and concise information on social
importance of the urgent referral was meant to increase
salience of the issue. The letter was signed by the GP
Cancer Lead for the given CCG.
"Almost half of people who develop cancer are diagnosed
late. In the next few weeks I will be sending you feedback
on how your practice’s two week wait (suspected cancer)
referral rate compares to other practices in your area."

Social norm
feedback letter,

The second letter contained the feedback, based on the
PHE age-and-sex standardized two week wait cancer
referral ratios in 2015-2016.
10

including reminder
sticker

● GP Practices with low referral rate
"The vast majority (70%) of practices in Greater
Manchester have a higher two week wait cancer referral
rate than yours. GP two week wait cancer referrals are
critical for detecting cancer early. "
● GP practices with medium referral rate
"Many practices in Greater Manchester have a higher two
week wait cancer referral rate than yours. GP two week
wait cancer referrals are critical for detecting cancer
early."
The letter also included a reminder sticker and a number
of suggestions to help increase appropriate referrals
(such as discussing the referral with colleagues or
completing online training modules on Gateway C). It was
signed by the GP Cancer Lead for the given CCG.

Social norm
reminder letter

The reminder letter was designed to reinforce the
feedback message by again contrasting a GP practice’s
performance with the referral behaviour of the majority
of practices. This letter was also signed by the GP Cancer
Lead for the given CCG:
● GP Practices with low referral rate
"Recently we wrote to you to tell you that your practice
had a lower two week wait cancer referral rate than the
vast majority (70%) of practices in Greater Manchester."
● GP practices with medium referral rate
"Recently we wrote to you to tell you that your practice
had a lower two week wait cancer referral rate than many
practices in Greater Manchester."
We also told practices that the ‘data on referral will
continue to be collected’ hoping that the ongoing
monitoring would encourage them to act.

Experimental design
We designed and conducted a stepped-wedge randomised trial with 250 GP
practices across 10 CCGs47 in Greater Manchester with the urgent GP referral
below the England average. As our baseline measure of urgent referral, we used
PHE’s age-sex-standardised referral ratio in 2015/16.48 To ensure a balanced
randomisation, we sampled our treatment groups to be as similar as possible, so
11

as to contain GP practices from all different CCGs and both the low and medium
referrers.
GP practices were randomly allocated to receive the letter intervention in a
particular month between August 2017 and January 2018 (they all received it
eventually). Prior to their treatment month, non-treated practices that were not
receiving any intervention served as our control group. Of the 250 originally
randomised practices, we received referral and demographic data for 244
practices which are our final analysed sample in this trial.49
BIT chose this trial design because the small sample size meant we would not have
been able to detect the effect of an intervention using a standard randomisedcontrolled design. Instead, we eventually included all practices and only
randomised the order in which they received the intervention. Another advantage
of stepped-wedge trial is that it allows all trial participants to receive a potentially
beneficial intervention. In a way, it is more similar to real-world policy roll-out,
when a policy may be piloted first but everyone will receive it eventually.
Table 2. Illustration of stepped-wedge trial design
Baseline Month 1

Month 2

Month 3

Month 4

Month 5

Month 6

40 GP
practices

Control

Treat

Treat

Treat

Treat

Treat

Treat

40 GP
practices

Control

Control

Treat

Treat

Treat

Treat

Treat

40 GP
practices

Control

Control

Control

Treat

Treat

Treat

Treat

40 GP
practices

Control

Control

Control

Control

Treat

Treat

Treat

40 GP
practices

Control

Control

Control

Control

Control

Treat

Treat

40 GP
practices

Control

Control

Control

Control

Control

Control

Treat

In August 2017, we started the trial by sending treatment letters to lead GPs and
practice managers of 41 practices. To evaluate the intervention’s impact, we could
then compare the urgent referral in treated practices to the remaining 203
practices in our sample. Every month, about 40 practices received the letters until
all had been treated (see Table 2).
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Table 3. Urgent GP referral final stepped-wedge
Month 0 Month 1

Month 2 Month 3 Month 4 Month 5 Month 6

Control

244

203

162

119

79

39

0

Treatment

0

41

82

125

165

205

244

Total

244

244

244

244

244

244

244
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Results
We found a statistically significant positive effect of our intervention on the urgent
GP referral rate, consistent across two different measures. Below, we present the
aggregate results for all treated Greater Manchester practices. Given our small
sample size, we cannot look at how and whether the effect varies depending on GP
practice characteristics or across different CCGs.
Outcome measures
We looked at the standard PHE urgent cancer referral measure - the crude referral
rate - as well as the number of referrals per month. In our analysis, we also took
into account the potential influence of seasonality and the location in a given CCG
(also a proxy for deprivation).
Together with the age-and-sex standardised ratio, these are currently the most
robust methods of measuring practices’ performance in the urgent cancer GP
referral. To calculate the standardised ratio, PHE uses a special internal
demographic dataset which could not be obtained in time to complete this
analysis. The data can be produced additionally on request.50
We present the referral in treated practices compared to a robust control group,
composed of two data groups. As usual for stepped-wedge, we use the control
data generated during the trial period - i.e. the urgent cancer referral in GP
practices just before they were treated. Secondly, we also combined this data with
a model of practices’ referral in pre-trial period (January - July 2017). This more
rigorous approach enables us to get observations on the GP practices’ referral over
a longer time period and hence more robustly exclude that the effect is due to any
seasonal variation. In Annex 2 we also include the results with just the simple
control group (observations just from the trial period); we get essentially the same
conclusions.
Crude referral rate
The crude referral rate is the number of urgent GP referrals multiplied by 100,000
and divided by the list size of the practice. In other words, this measure tells us
what the incidence of cancer referrals is in a given GP practice, weighted for its
population size.
We found that providing social norm feedback increased the crude referral rate by
9.6%, a change statistically significant at p <0.05 level. After receiving the letters,
the under-referring GP practices referred 245 patients per 100,000 per month,
compared to 223.5 people before the treatment (Figure 2). In practice, this means
14

that after receiving the feedback, the treated GPs in Greater Manchester referred
21.5 more people per 100,000 a month than before the intervention.
Figure 2: Treatment effect on the crude cancer referral rate per month

We looked at how this result compares to PHE Cancer data and found that the
current monthly average referral across all Greater Manchester practices is 250
per 100,000.51 This suggests that our intervention could have helped to reduce the
gap between our sample of under-referring practices and the average performers.
We explored this hypothesis in our analysis and found that our feedback letters
were more effective for the low referrers (practices in the bottom 30% of referrers
nationwide). GPs from the low referring practices referred 17% more patients (227
up from 194 per 100,000), a change significant at p <0.01 level (Figure 3). This
suggests that our overall effect was largely due to the low performers improving
their performance52 rather than an increase in referrals by the close-to-theaverage performers.
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Figure 3: Treatment effect by referrer group by month

Referrals per month
Having looked at the standard PHE measure, we also looked at a much simpler
measure to understand the average monthly number of referrals per practice. We
found that when GP practices received the social norm feedback, they referred
15.5 patients per month, so one and half more people, compared to 14 patients
referred in the control group (Figure 4.). This represent an increase of 10.7%,
statistically significant at p <0.05 level.
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Figure 4: Treatment effect on the number of urgent GP referrals made by month

Looking at the effect over time, our results across the two measures show that GP
practices changed their referral only after they received all three letters. Our
analysis suggests that treated GPs continued to refer more patients for six months.
Note that whilst the effect could persists after six months, we would not know
because we only observed our treated practices for the maximum period of six
months.
During the trial period, our 244 under-referring GP practices were in the trial for
an average of 3.5 months, and referred 1,281 additional patients of whom 90 could
be expected to be diagnosed with cancer.53 Overall, if we provided the social norm
feedback to all 244 practices in one go, we expect they would have referred 2,196
more patients and which equates to 154 more cancer patients receiving an early
diagnosis over the following six months.54
Potential savings
We also calculated the potential annual savings that intervention could generate
for Greater Manchester and England. We have assumed that all the underreferring GP practices would receive the feedback only once and increase their
referral over the following 6 months, consistent with our treatment effect.
To estimate the savings for the NHS, we assume, for simplicity’s sake, that the
referred cancer patients would be diagnosed at stage 1 instead of stage 4. Such an
early diagnosis would help the NHS to save £ 7,847 per cancer case, according to
our calculations based on CRUK’s estimations.55
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Looking at Greater Manchester, if all 244 under-referrers received feedback, they
would identify an additional 154 cancer patients over the following six months.
Assuming these were diagnosed at stage 1 instead of stage 4, GMHSCP would
annually save £1,207,218. The cost of sending the letters during the trial was just
£1,220.
There are 3,716 GPs in England with below average referrals. If we scaled up this
intervention to include them all we calculate they would refer 33,444 more
patients. This would lead to 2,542 additional patients diagnosed with cancer in the
next six months.56 Assuming they were being diagnosed at stage 1 rather than stage
4, the NHS could save at least £19,945,854 annually. This only looks at direct cost
savings to the NHS, the gains in terms of improved outcomes from earlier
treatment would be valued substantially higher.

Conclusion
In this large field experiment with 244 GP practices, we found that providing social
norm feedback to under-referring practices is effective at increasing the number
of patients referred for suspected cancer. The crude urgent GP referral rate
statistically significantly increased by 9.6%, thanks to our set of three
behaviourally-informed letters. This increase was mostly due to changes in
behaviour by the low referrers (i.e. practices in the bottom 30% of referrers
nationwide) who sent 17% more patients to see specialists, compared to the pretrial period. In other words, our feedback provision helped to reduce the gap
between the under-referrers and the medium referrers in Greater Manchester, by
bringing them closer to the England average.
Following the social norm feedback, a given GP practice monthly referred on
average 1.5 more patient with suspected cancer over the six following months.
During the trial, the 244 GP practices referred 1,281 additional patients of whom
90 are likely to have been diagnosed with cancer. Annually, this would amount to
almost 2,200 more referrals and 154 cancer patients diagnosed earlier in GM,
assuming the letters were sent once per year. If we scaled this intervention up to
all England’s under-referring GP practices, we estimate that GPs would annually
urgently refer 33,444 more patients and diagnose 2,542 additional patients earlier.
For comparison, this means that GPs would diagnose more new cancer cases
annually than all the new cervical cancer cases in a given year.
The findings of this trial are encouraging in several ways. Firstly, we showed that a
low-intensity letter intervention can be a cost-effective approach to meaningfully
improve the urgent cancer referral rate of GP practices performing below the
England average. Secondly, the fact that the treated practices only referred 1.5
18

more person per month on average seems proportionate, given that the average
practice only sees 27 cancer cases per year.57 This suggests our letters prompted
GPs to consider the appropriateness of urgent referral in marginal cases, without
a large hike in referral creating a major pressure on secondary care. Finally, the
early success of our letter intervention suggests that there is a potential to explore
other approaches to improve early cancer detection through the urgent GP
referral. Promising areas for further research could be: interventions seeking to
embed social norm feedback into NHS systems, other timelier interventions to
encourage GPs to improve their referral (such as real-time computer alerts) or
interventions encouraging patients with suspected cancer to visit their GP early
on.
In the meantime, we recommend that the GMHSCP explores ways to embed the
provision of social norm feedback to the bottom 30% of under-referring practices,
to sustain the effect of intervention. We estimate that this intervention could save
up to £ 900,000 annually,58 thanks to lower costs of and better survival with early
cancer treatment.
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Annex 1. Treatment letters
Letter 1 – All practices

20

Letter 2 - Low referral practices
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Letter 2 - Medium referral practices
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Letter 3 - Low referral practices
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Letter 3 - Medium referral practices
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Annex 2. Results with just the simple control group
Figure 5. Crude rate for practices by treatment, using the simple control group
(observations just from the trial period)

Figure 6. Urgent GP referrals per month for practices by treatment, using the
simple control group (observations just from the trial period)
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Annex 3. Literature review
Introduction
This review was produced by the Behavioural Insights Team (BIT) for the Greater
Manchester Health and Social Care Partnership (GMHSCP). The aim of this
literature review is to draw upon existing research to identify ways in which
behavioural insights may be applied to improve GP cancer referrals. This review
discusses behavioural biases and their potential solutions looking at how to
encourage GPs to increase the number of referred patients.
The principles discussed in this paper are grouped according to the Behavioural
Insights Team’s “EAST” framework,59 which is based on BIT’s own work and the
wider academic literature. The framework suggests that if you want to encourage
a behaviour, you should make it Easy, Attractive, Social and Timely:
1.

2.

3.

4.

Make it Easy
Harness the power of defaults
Reduce the ‘hassle factor’ of taking up a service
Simplify messages
Make it Attractive
Attract attention and cut through the ‘noise’ of everyday life
Design rewards and sanctions for maximum effect
Make it Social
Show that most people perform the desired behaviour.
Use the power of networks
Encourage people to make a commitment to others
Make it Timely
Prompt people when they are likely to be most receptive.
Consider the immediate costs and benefits
Help people plan their response to events

Background
Late cancer detection is a major cause of poorer survival rates in the UK.60 If
patients were diagnosed at an earlier stage up to 10,000 deaths could be avoided
every year.61 Approximately one-third of the population will develop a cancer
during their lifetime. Early symptom identification usually happens in primary care,
but there remains a substantial variation in the urgent referral rates amongst
different Clinical Commissioning Groups (CCGs) in England62 (six-fold in
Scotland),63 which is not fully explained by the variation in population and
prevalence of risk factors. In Greater Manchester, the total referral rate remains
below the national average (2,742 vs 2,975 per 100,000 individuals as of
26

2015/2016). This means that in Greater Manchester approximately 6,50064 more
individuals would need to have been referred in 2015/16, if referrals were to have
been the same as the England average.65
To address the issue around late cancer detection, NICE have recently updated
their guidelines for GPs relating to the threshold for making suspected cancer
referrals to secondary care.66 In order to increase the number of GP referrals, the
cancer ‘risk threshold’ based on the positive predictive value (PPV)67 of symptoms
has been lowered from 5% to 3%. In practice, this means a GP should refer all
patients who have only a 3% risk of cancer. For illustration, GPs should refer all
patients aged over 40 with unexplained weight loss and abdominal pain.
Unfortunately data is not available on whether GP practices are referring in line
with the NICE guidelines, given the complex nature of identifying whether patients
have a 3% risk of cancer. At the least Greater Manchester should aim to be
referring at the England average (which would mean making approximately 6,500
more referrals a year), however referring in line with the NICE guidelines could be
a lot larger than this.
Evidence suggests that urgent referrals can be an efficient tool of early detection
as there is a positive correlation between the two week wait (2ww) referrals and
the detection rate. In a cohort study of English practices, higher urgent referral
rates were found to be associated with lower cancer mortality: the GP practices
with high urgent referrals experienced a 4% decrease in mortality, while the
practices with low urgent referral rates had 7% increase, compared to the
intermediate referral practices.68 The most significant positive impact is expected
to come from increased identification of “lung and pleural cancers, upper
gastrointestinal tract cancer and lower gastrointestinal tract cancer”.69 Yet, higher
demand for cancer assessment and treatment could put a strain on the secondary
care system, without further support and investment in its resources. For instance,
it has been suggested that the number of endoscopies may rise by up to 79%
between 2013/14 and 2019/20, which raises questions about the local capacity to
actually deliver on the new recommendations.
In order to achieve the increased rate of referral and cancer assessment, it will be
key to influence GPs behaviour. The second important aspect is ensuring patients
attend the subsequent secondary care appointment. Lastly, the referral process
could provide a ‘teachable moment’ to encourage individuals who experience a
cancer scare to adopt healthy behaviours. GMHSCP is interested in all three of
these stages and this document outlines the behavioural biases and potential
solutions for each of these.
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The table below provides an overview of behavioural insights approaches that
could be applied at these three points in the cancer referral process. More details
on these approaches are outlined throughout this review.
Table 1: Overview of behavioural insights for GP cancer referral
Influencing GP behaviour
Easy

Clear guideline messaging
Remove ‘friction costs’ of diagnostics

Attractive

Attract attention to the guidelines
Loss framing

Social

Audit and peer-feedback
Naming and shaming

Timely

Reminders
Implementation intentions

SECTION 1: Increasing GP cancer referrals
Actual compliance with the new guidelines on cancer referrals depends on several
factors, both practical and behavioural, either at the GP level or due to failures of
the administrative system. This section sets out these barriers, followed by
potential solutions of how to overcome these issues, using behavioural science
approaches.
Barriers to increasing referrals
Clinical guidelines are gradually updated based on the newest medical research.
Yet, evidence suggests that the transfer of these guidelines into an actual practice
is haphazard. Evidence from different countries suggests that guidelines are on
average followed in only 70% of decisions.70,71 As for cancer referrals, compliance
varies substantially across GPs.72
The most frequently cited reasons for physician’s low compliance with clinical
guidelines are the following:
● Information overload or awareness issues:73,74,75,76 On top of a substantial
workload, GPs are expected to keep up to date with lots of new/revised
28

recommendations, often under severe time constraint. Lack of familiarity
can be a bigger issue for older professionals, who may tend to rely on their
expertise to a greater extent.7778
● Low motivation and inertia:79,80 Especially with preventive guidelines, there
are often few incentives and/or penalties in place to influence behaviour81
and physicians may tend to default to follow their existing routines.8283
● Acceptance and beliefs about the relevance of new recommendations and
their efficacy in improving patients’ well-being:84,85,86 Lack of trust in
research underpinning the guidelines and disagreement with,87,88 or
confusion about, the aims of authorities are important reasons for noncompliance. Related to this is some patients’ perception that following the
guideline is unnecessary in their case.89,90
● Organisational constraints:91 Lack of time and insufficient staff resources
can be constraints,92,93,94 as well as the negative attitudes of peers or
superiors95 (in this case, the (non)receptiveness of secondary care due to
pressure on their services).96
Beyond the physician-centred barriers identified in the behavioural literature,
BIT’s exploratory work undertaken as part of this project, suggests further barriers
which hamper change may stem from the system itself. These barriers include:
● Conflicting messages:97 The new guidelines prompt GPs to increase their
cancer referral rates, against the background of the overarching priority to
reduce referrals in general to secondary care.98 We believe this mixed
messaging could cause serious confusion. If combined with a lack of
awareness about the new cancer referral guidelines, the system may induce
GPs to default into a generally low level of referrals.
● Secondary care attitudes: In parallel, secondary care is under significant
strain which might give the impression that higher cancer referrals are
inappropriate. In some situations when referrals have been made, GPs have
been reprimanded, patients sent back to primary care or put on a waiting
list, instead of being seen through the urgent referral process).99
Application of behavioural insights
Taking these barriers into account, BIT have generated the following ideas of how
to increase cancer referral rates. These have drawn of the academic literature and
are structured by BIT’s EAST framework.100

1. MAKING IT EASY
Simplify messages
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The human capacity to process101 and retain102 information is limited, this ability is
reduced even more when someone has had to make multiple decisions.103 GPs have
a lot of medical and administrative tasks to attend to - hence, guidelines need to
be as clear as possible to be most effective.104 Behavioural research shows that
more specific and precise guidelines are twice as likely to be implemented as
guidelines that are vague and long.105 Nevertheless, even with clear guidelines,
passive dissemination alone has often proved to be ineffective.106,107 A further
complication is that the new NICE guideline serves as a mere benchmark for a quite
complex evaluation of a patient’s health. In other words, while having a 3% cancer
‘risk threshold’ can sound straightforward, GPs need to make a complex diagnosis,
in order to translate the guidance into practice. Whilst data is not available on
whether GP practices are referring in line with the NICE guidelines, in Greater
Manchester approximately 6,500108 more individuals would need to have been
referred in 2015/26 to be in line with England’s referral average.
So, while communication about the guideline can be simplified, its implications for
actual clinical decision-making are complex and effortful.109 Simplifying both the
content (for instance, by including easily actionable steps) and access to the
guidelines, to increase awareness and understanding, is the crucial first step
towards changing GP decision-making behaviour.
Reduce ‘friction’
The behavioural literature shows that ‘friction’ factors which make a task
marginally more effortful have a disproportionate impact on whether people
complete an action.110 In other words, processes which are a lot of ‘hassle’ to
complete are less likely to get done. The way in which choices are presented,
known as the choice architecture111 can help to eliminate these ‘friction costs’. For
instance, presenting a choice with a clearly predefined and limited set of options112
greatly increases the likelihood of making an optimal decision.
Experimental evidence shows that this approach works well for clinician’s
behaviour: clearer, partly pre-filled prescription forms were shown to significantly
reduce medication error,113 while reducing the number of checkbox options
improved laboratory test ordering.114 Reducing hassle by streamlining decisions can
also help clinicians with complex diagnostic decisions. For example, using ‘decision
trees’ significantly improved clinicians’ accuracy in recognising symptoms of heart
attacks or cerebellar stroke.115 Medical checklists, with clear steps and easily
observable targets, help to check compliance with recommended practices and
avoid error. 116 Most often used in preoperative117 and operative care118 or ICU,119,120,121
the checklists have been shown to effectively improve diagnostic decision-making
in primary care122 too.
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Compliance with the GP cancer referral guidelines could be enhanced by providing
a risk factor checklist123 (for example, listing specific symptoms and risk factors for
each cancer type) or decision tree. Fortunately, some tools to simplify
interpretation of the guidelines already exist: such as QCancer,124 an algorithm that
provides a cancer risk score based on patient symptoms and risk factors, and The
Cancer Symptom Maps125 which indicates possible cancers based on symptoms and
risk factors. An intervention could focus on encouraging greater use of resources
such as these.

2. MAKING IT ATTRACTIVE
Personalisation and Salience
Overcoming GPs potential lack of awareness about the details of the new NICE
guidelines requires their attention to be captured. The behavioural literature
recommends that this can be achieved through personalisation of communication
and increasing salience of the desired action’s costs and benefits.126
Personalisation of communication has proved successful in increasing response
rates in a range of situations. Ways of doing this have included: adding a
handwritten note (increasing survey response rate127 or sewer bill payments128),
using a person’s name in text messages (increasing court fines payment),129
including a customised message (increasing doctors’ repayment of outstanding
liabilities).130 Other methods of attracting attention have also been shown to be
effective, such as using more attractive envelopes, ink131 or visually salient
stamps.132 Make communications to GPs personalised (e.g. through using their
name and tailoring the information to them, their GP practice or local area) and
making key information salient (e.g. through the use of bolding and colours).
Framing
The behavioural science literature suggests that people are influenced by the way
in which a message is framed, for example whether the message highlights the
losses or gains of an action.133
People tend to experience a loss as twice as powerful as an equivalent gain134 – a
concept known as loss aversion. 135 For instance, when hypothetical medical
decisions were framed in positive terms (probability of living), as opposed to
negative terms (probability of dying), people were more likely to opt for a
procedure.136
In the healthcare context, there is an important distinction between illness
detecting behaviours, for which a loss-framing is more effective; and health
enhancing behaviour, which is more responsive to gain-framing.137 In other words,
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while the gain-framing helps stimulate preventive behaviours (such as physical
exercise,138 smoking cessation,139 sunscreen use140 or even some surgical
procedures141), loss-framing is more effective at encouraging early detection
behaviours (such as the breast,142 cervical143 or HIV screening144).
As GP cancer referrals belong among detective behaviours, using a loss-framed
message in communication with GPs might be more effective. In practice, the
information about cancer referral outcomes should be presented in terms of the
human loss (for patients) or the financial loss (for the NHS) that GPs can avoid if
late cancer detection is prevented. For instance, GPs could be made aware that
low-referring practices tend to have higher mortality rates.
The new cancer referral NICE guideline reduces the risk threshold ratio from 5%
to 3%, with the aim of increasing the number of patients receiving further
assessment. This change needs to be understood within the context of the NHS
Cancer Strategy, which estimates that the volume of some cancer tests needs to
grow by 70-80% over the next five years.145 As a result of the lower risk threshold,
GPs are expected to refer more people with a lower likelihood of having cancer. As
a result, the share of positive cancer cases among referrals (the conversion rate –
the precision of referral) is automatically set to fall.146 This in turn may negatively
affect GPs perception about the gains and losses associated with their referrals.
They may gain the impression that the effectiveness of increased referral is low,
while the higher flow of patients further encumbers the secondary care. To
counteract this perception, GPs should be informed that the higher-referring
practices achieve better mortality outcomes than the low-referring ones.147
Physicians’ reluctance to increase referrals may stem from their focus on the
present costs and underestimation of the costs of late treatment.148 Hence, we
could highlight the costs of late cancer detection: both the human costs, in terms
of the lower likelihood of successful treatment and survival; and financial costs to
the NHS for more extensive treatment. Previously, this kind of a ‘cost message’
method was successful at encouraging physicians to reduce the number of
unnecessary diagnostic tests (reducing demand by 32% without compromising
patient outcomes),149 or to reduce the number of missed hospital appointments
(see below for detail).150 As for the urgent referral, GPs could be informed about
the estimated costs of non-referral (e.g. computed as a difference between the
costs of early and late detected cancer). Arguably, this would be a weaker message
compared to a more explicit cost of an extra test or a missed appointment. That
being said, a cost message stressing the human and financial costs associated with
late detected cancer could be considered.
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3. MAKING IT SOCIAL
Social norms and feedback
Feedback has been shown to be a reliable tool for influencing physicians’
behaviour.151 The effect size seems to depend on the context, the method of
feedback and the specific behaviour being targeted. Feedback has been shown to
be more effective in the case of low baseline performance, low complexity of the
target behaviour (e.g. test or drug ordering),152 high feedback intensity (e.g.
repetitive feedback in both verbal and written formats, and from an influential
messenger - supervisor or colleague) and in combination with other
interventions.153
Humans are social animals and the behaviour of our peers heavily influences our
actions. Recent behavioural research points at the potential of using adherence to
social norms to upscale the traditional forms of feedback. Social norm messages,
especially ‘descriptive norms’ - which make people aware of what the majority of
people are doing - and highlight when people are outliers to the social norm have
proved highly effective in encouraging people to adjust their behaviour.154
BIT has successfully used social norm feedback a number of times, most recently
to alter physician behaviour. Unnecessary antibiotic prescriptions decreased when
GPs were informed that their practice was prescribing at a higher rate than the
majority of other practices in their NHS Local Area Team.155 Peer-comparison
feedback has proved effective in several other experiments aimed at reducing
prescription156 or excessive diagnostic test use.157 In this context, providing social
norm feedback to GPs on how their cancer referral rates differ from other
practices could help to change behaviour.
In the GP referral context, feedback interventions have delivered sizeable results.
That being said, these interventions usually focus on decreasing referral: providing
regular feedback on benchmark referral rates reduced referrals by 20%,158 while
more intensive weekly peer review discussions reduced referral rates by up to
50%.159 It should be noted that peer feedback has to be carefully designed, mindful
of potential ‘backfire effects’ if a given physician’s performance is already better
than average. To prevent a GP who is already referring at the correct rate from
worsening their performance, a further ‘injunctive norm’ could be used - e.g.
acknowledging and praising the individual for better than average performance.
‘Naming and Shaming’
Publicly available social norm feedback, which can sometimes be presented as
‘naming and shaming’ has been proven to be effective in some healthcare contexts.
For instance, using public reporting to inflict reputational damage to a group of
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poorly performing US hospitals motivated quality improvement of services.160 Key
for ‘naming and shaming’ to work is to design a ranking system that can be easily
understood, is widely disseminated and accessible to the public, with follow-up
reports on performance evolution over time.161 The ‘star system’, introduced to
rank health care providers in the UK, managed to satisfy all these criteria162- and
helped to substantially reduce hospital waiting times in England, compared to
Wales where such a system was not put in place.163 Similarly, stopping publication
of the school league tables in Wales lead to a significant deterioration in school
performance.164 Accessibility of this kind of feedback can be increased thanks to
the spread of digital platforms.
The behavioural rationale behind ‘naming and shaming’ is two-fold.165 Firstly, the
public exercises direct pressure to change, as poor ranking increases the salience
of providers’ accountability. Secondly, ‘naming and shaming’ works on a private,
internal level, too.166 Research shows that ordinal ranking within a comparison
group can be more important than relative or absolute performance.167,168 ‘Naming
and shaming’ amplifies the importance of ranking by a spotlight effect.169 It points
at behaviour inconsistent with individual’s general self-perception as moral and
honest170 - or in this particular context, their perception of themselves as
hardworking public servants.
Yet, ‘naming and shaming’ can backfire in the situations when the adjustment of
performance is not fully within the discretion of a ‘shamed’ individual.
Unfortunately, GP referral may fall into this category, because of several factors.
For instance, low number of cancer cases and random case mix in a given year
make it difficult to attribute a low referral solely to GP performance. Patients with
some backgrounds (socio-economic, cultural) may be less likely to visit their GP,
while the secondary care in certain areas may be less receptive and more vocal
about the urgently referred patients.
For GP cancer referrals, ‘naming and shaming’ may not be an appropriate method
of behaviour change if adjustment of performance is not fully within the discretion
of individual (e.g. due to the random case mix) and it may have a demoralising
effect. Arguably, this kind of reasoning might have previously led to the
abandonment of publishing of GP practice level data on cancer referrals (even
though it still remains accessible171).

4. MAKING IT TIMELY
Timing is often overlooked, yet it is a vital aspect of the policy-making process.
People’s behaviour can vary significantly depending on when information is
received.172 Hence, timely prompts could help enhance GPs’ compliance, if used at
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the right moment. As discussed previously, primary care physicians are likely to be
overwhelmed by information, potentially losing track of the change in guidelines or simply, not having it on their mind at key moments.
Reminders
The behavioural literature have found timely prompts to be effective in a number
of different situations: advance-warning text messages to improve court fine
payment before bailiff visits,173 using the moment individuals are writing their will
to increase charitable giving174 or milestone moments to increase attendance of
cancer screening, for example.175 Reminders - via a letter, a text or a phone call are generally successful in helping people to remember to perform a particular
action.
In the medical context, evidence shows that reminders - provider prompts,
computer-assisted treatment plans, and patient prompts - are the single most
effective tool for changing clinicians’ behaviour: with the median improvement
effect of 13%,176 they altered clinician behaviour in 75% of trials according to one
review.177 In one trial, researchers placed paper stickers in the shape of a breast on
the patients’ records with space for GPs to record mammography referrals and
completion. The sticker acted as a reminder for GPs and turned out to be more
effective in increasing referrals than both individual feedback and financial
incentives.178 Computer-based reminders for clinicians have also proved effective
for various clinical decisions: preventive care (e.g. vaccination),179 obesity
treatment,180 diabetes management181 and cancer screening.182
For test ordering and medication dosing, the size of improvement in process
adherence ranges from 3-6%,183 if the reminders do not directly engage the
physician. But reminders which require an active choice184,185 can achieve three
times the effect of a passively displayed message alone.186 As well as requiring an
active choice, the power of reminders can be enhanced by the use of deadlines.
Deadlines introduce a timely effect and increase the perception of a time limited
opportunity, and hence enhance the desirability of an action. In the case of GP
referral, GPs could be instructed to improve their referral numbers by a certain
deadline.
Reminders could be incorporated into the GP cancer referral process. For
example, through the introduction of timely prompts on the GP IT system (EMIS)
or through letter reminders highlighting how their referral rate compares to the
national average and the NICE objective of increased referrals.
Implementation intentions
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There is often an important gap between people setting an intention and fulfilling
their goals. Behavioural research suggests that creating a concrete plan of action
that specifies when, where and which actions need to be taken can help bridge
this gap between intentions and outcomes.187 In practice, this means people should
be encouraged to come up with a specific plan of action, ideally written down.
Evidence shows that this kind of advanced plan-making significantly improves the
uptake of influenza vaccinations188 and the attendance of colonoscopy
appointments.189 Another approach is to identify specific barriers beforehand and
prepare a plan to overcome them. For instance, if one obstacle to a healthy diet is
a tendency to impulsively choose a more unhealthy option for lunch in the canteen,
we can plan to pre-order our lunches in advance.
For repetitive tasks, implementation intentions can help to substitute a prior
undesirable habit with a new habit.190 This creates an automated sequence of
behaviour, activated by situational cues in the environment, which triggers the ‘ifthen’ implementation intention. For instance, an implementation intention may be
‘if I am hungry, I will eat an apple’ which may be designed to overcome a habit of
eating a chocolate bar to satisfy hunger.
To date, implementation intentions have not yet been tested in influencing GP
behaviour, but they could be used as part of a reminder or feedback intervention.
With respect to compliance with the NICE guidelines, implementation intentions
could help achieve the formation of new habits.

Summary
This section summarises the behavioural insights approaches outlined throughout
this literature review that could be applied to increasing GP cancer referrals.
GPs are exposed to a substantial amount of information, as well as a heavy and
complex workload. Hence, a clear and intelligible guideline is much more likely to
get noticed and implemented. ‘Friction costs’ could be reduced by breaking down
complex processes, narrowing down the options to be taken or creating handy
checklists and decision trees to guide physicians throughout the decision making
process of whether to make a referral. The choice architecture of the e-Referral
system’s interface could also be adapted to make the process intuitive and easy,
however the feasibility of this would need to be explored. Lastly, we need to be
mindful of the current behavioural default favouring low GP referral which may
partially bias the cancer referral rate downwards.
Simplified, personalised and visually compelling communication about the NICE
guidelines could be a first step for achieving increased referrals. Financial
incentives are an effective tool, but have the potential to crowd out intrinsic
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motivation or increase referrals irrespective of actual need. Loss framing has
proved successful with illness detection behaviours, hence it could enhance
compliance, for example by making the human and financial cost of late cancer
detection salient.
Feedback can be a reliable instrument for influencing physicians’ behaviour, even
if the magnitude of the effect can be small. When letting GPs know how they
perform compared to their peers, a powerful tendency towards conformity might
prompt them to adjust their behaviour towards the social norm.
Reminders remain a reliable tool in achieving physician behavioural change.
Automatically-generated computerised reminders are improving and becoming
increasingly sophisticated and insightful. GP cancer referrals could be increased
by a targeted use of timely prompts, especially if they require an active choice i.e. physician engagement with the reminder or a deadline. Alongside this,
implementation intentions could help to bridge GPs intention to follow the
guidelines with the actual implementation.
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Annex 4. Technical appendix
Randomisation
The trial period lasted from August 2017 until January 2018. For each GP practice,
we randomly selected a month during this period when they would receive the
intervention letters. Practices are considered “treated” during this month that
they receive letters and all following months.
This randomisation was stratified by CCG and whether or not the practice was in
the bottom 30% of referrers nationwide.
Balance checks
Each month during the trial, new practices received the letters and moved from
control to treatment. We therefore check for imbalances between treatment and
control on practice list characteristics for each month during the trial period.
These characteristics are: the number of patients on the practice’s list; the
proportion of patients on the list that are aged 65 and over; and the proportion
of patients on the list that are female.
The table below presents p-values from t-tests of comparisons between
treatment and control practices for each month of our trial period. We define
imbalances between treatment and control as any t-test with a p-value of less
than 0.10.
We find one imbalance in August (on age composition), and one imbalance in
November (on gender composition). However, since we make 15 comparisons
between treatment and control, we would expect there to be at least one
significant difference due to random chance. Moreover, the fact that each
practice appears in both treatment and control at some point during our trial
helps alleviate potential concerns about imbalance.
We are therefore confident that our randomisation has produced groups that are
fairly comparable. To ensure our results are robust to these factors presented
below, we control for them in our analysis (see Analysis model section below).
Month

List size

Proportion 65+

Proportion female

August

p = 0.92

p = 0.09

p = 0.21

September

p = 0.88

p = 0.79

p = 0.14

October

p = 0.48

p = 0.44

p = 0.15
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November

p = 0.17

p = 0.66

p = 0.05

December

p = 0.89

p = 0.87

p = 0.17

Analysis model
In stepped-wedge trials, one drawback is that treatment delivery is confounded
with time. In other words, earlier months like August and September have very
few practices that have been treated, while later months have many practices
that have been treated. If there are time trends which affect our outcome, and if
we do not account for these time trends, the treatment effect we estimate may
be biased.
We address the issue of the confounding of treatment with time by controlling
for month fixed effects. This controls for the prevailing conditions at the time to
account for the correlation between treatment and time. The way it controls for
these differences is quite flexible: other techniques, like controlling for time
trends, require more assumptions about the functional form of the relationship
between the outcome and time, and may not account for seasonal effects well.
For our primary analysis (outcome = crude referral rate), we use Ordinary Least
Squares regression. Our model takes the following form:

!!"# = &# + ()*"# + (+," + (-." + / 0 + 112" 3 + (45" + 6"#
Where:
𝑅𝑅"# is a the crude rate for GP practice i at month t;
𝑇"# is a binary treatment indicator, equal to one if the individual GP practice
i received the intervention during or before month t (equal to zero
otherwise).
𝐴" is the proportion of the practice list aged over 65 (for practice i)
𝑆" is the proportion of the practice list that is female (for practice i)
𝑀 is a vector of month dummy variables (one for each month)
𝐶𝐶𝐺" is a vector of CCG dummy variables (one for each CCG)
𝐸" is a binary variable capturing whether practice i fell into the bottom 30%
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of GP practices in terms of referrals1
𝛼# is the constant, and
𝑒"# is the error term. (For standard errors, we use heteroskedasticityrobust standard errors).
For our secondary analysis (outcome = referrals per month), we use a Poisson
regression. As exploratory analysis, we use a negative binomial regression model.
In these specifications, we add a continuous variable to the equation stated
above to account for the list size (e.g. how many people are registered at the GP).
Data
In our analysis, we have one observation per practice per month.
All regressions include data from the pre-trial months of January – July 2017. We
include this data in order to improve our statistical power.
In all graphs, we present the control mean from the trial period (e.g. August 2017
– January 2018).

1

Note that practices received a slightly different letter depending on where they fell within this
category; see Annex 1 for more information.

40

Endnotes
1

Incisive Health & CRUK (2014).Saving lives, averting costs.
NCRAS (2016). Routes to diagnosis. Available at
http://www.ncin.org.uk/publications/routes_to_diagnosis
3
Incisive Health & CRUK (2014).Saving lives, averting costs.
4
PHE (2018). Cancer Services: two-week wait referrals.
https://fingertips.phe.org.uk/profile/cancerservices/data#page/0/gid/1938133085/pat/46/par
/E39000037/ati/152/are/E38000016
5
Baili, P., Di Salvo, F., Marcos-Gragera, R., Siesling, S., Mallone, S., Santaquilani, M., ... & Zielonke,
N. (2015). Age and case mix-standardised survival for all cancer patients in Europe 1999–2007:
results of EUROCARE-5, a population-based study. European journal of cancer, 51(15), 21202129.; Allemani, C., Weir, H. K., Carreira, H., Harewood, R., Spika, D., Wang, X. S., ... & MarcosGragera, R. (2015). Global surveillance of cancer survival 1995–2009: analysis of individual data for
25 676 887 patients from 279 population-based registries in 67 countries (CONCORD-2). The
Lancet, 385(9972), 977-1010.
6
Also known as the two-week wait referral or suspected cancer referral.
7
NCRAS (2016). Routes to diagnosis. Available at
http://www.ncin.org.uk/publications/routes_to_diagnosis
8
Baughan, P., Keatings, J., & O’Neill, B. (2011). Urgent suspected cancer referrals from general
practice: audit of compliance with guidelines and referral outcomes. Br J Gen Pract, 61(592),
e700-e706.
9
PHE (2018). Cancer Services: two-week wait referrals.
https://fingertips.phe.org.uk/profile/cancerservices/data#page/0/gid/1938133085/pat/46/par
/E39000037/ati/152/are/E38000016
10
NICE guidelines (June 2015). NG12: Suspected cancer: Recognition and referral.
11
Different symptoms are assigned a positive predictive value – a percentage risk of cancer. The
Guideline Development Group (GDG) decided on using a 3% PPV threshold. In practice, this
means that a patient with symptoms adding to a cumulative 3% risk of cancer should be referred
via two-week urgent referral. (based on NICE suspected cancer referral guidelines (2016)).
12
Møller, H., Gildea, C., Meechan, D., Rubin, G., Round, T., & Vedsted, P. (2015). Use of the English
urgent referral pathway for suspected cancer and mortality in patients with cancer: cohort study.
BMJ, 351, h5102.
13
-11% late breast cancer cases, - 4% bowel and - 5% late lung cancer cases, BIT calculations
based on Maclean, R., Jeffreys, M., Ives, A., Jones, T., Verne, J., & Ben-Shlomo, Y. (2015). Primary
care characteristics and stage of cancer at diagnosis using data from the national cancer
registration service, quality outcomes framework and general practice information. BMC cancer,
15(1), 500.
14
Independent Cancer Taskforce (2015). Achieving world-class cancer outcomes, A Strategy for
England 2015-2016. http://www.cancerresearchuk.org/sites/default/files/achieving_worldFor instance, some estimations suggested that the number of endoscopies may rise by up to 79%
by 2019/20 in CRUK (2016). Practical perspectives on implementing the NICE Guideline Suspected
cancer: recognition and referral.
https://www.cancerresearchuk.org/sites/default/files/nice_implementation_roundtable_report.
pdf
2

15

Saillour-Glenisson, F., & Michel, P. (2003).Individual and collective facilitators of and barriers to
the use of clinical practice guidelines by physicians: a literature review. Revue d’epidemiologie et
de sante publique, 51(1 Pt 1), 65-80.

41

16

Spallek, H., Song, M., Polk, D. E., Bekhuis, T., Frantsve-Hawley, J., & Aravamudhan, K. (2010).
Barriers to Implementing Evidence-Based Clinical Guidelines: A Survey of Early Adopters. Journal
of Evidence Based Dental Practice, 10(4), 195-206.
17
Francke, A. L., Smit, M. C., Veer, A. J., & Mistiaen, P. (2008). Factors influencing the
implementation of clinical guidelines for health care professionals: A systematic meta-review.
BMC Medical Informatics and Decision Making, 8(1).
18
Ibid.
19
Round, T. (2015, November/December). Gatekeeping and referral management: Is cancer
different? https://www.bjfm.co.uk/gatekeeping-and-referral-management-is-cancerdifferent.aspx
20
Matthews-Kings, A. (2015, October 1). GP practices offered ‘ethically questionable’ incentives
to cut urgent cancer referrals. Retrieved November 29, 2016, from
http://www.pulsetoday.co.uk/news/commissioning/commissioning-topics/referrals/gppractices-offered-payments-to-cut-urgent-cancer-referrals/20030100.fullarticle
21

Price, C. (2016, February 17). NICE two-week cancer advice ’is delaying diagnoses’, claim
surgeons.
Retrieved from http://www.pulsetoday.co.uk/clinical/cancer/nice-two-week-cancer-advice-isdelaying-diagnoses-claim-surgeons/20031149.fullarticle
22
Imison, C., & Naylor, C. (2010). Referral management. Lessons for success. London: Kings Fund.
23
Grol, R., & Grimshaw, J. (2003). From best evidence to best practice: effective implementation
of change in patients’ care. The Lancet, 362(9391), 1225-1230.
24
Jamtvedt, G., Young, J. M., Kristoffersen, D. T., O’Brien, M. A., & Oxman, A. D. (2006). Audit and
feedback: effects on professional practice and health care outcomes. Cochrane Database Syst
Rev, 2(2).
25
Cialdini, R.B. and Trost, M.R. (1998), ‘Social influence: Social norms, conformity and
compliance’, in Gilbert, D., Fiske, S., Lindzey, G. (eds) The Handbook of Social Psychology, 4th
edn. New York: Oxford University Press, pp. 151-92
26
Hallsworth, M., List, J., Metcalfe, R., &amp; Vlaev, I. (2014). The behavioralist as tax collector:
Using natural field experiments to enhance tax compliance (No. w20007). National Bureau of
Economic Research.
27
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights, p.18.
28
Hallsworth, M., List, J. A., Metcalfe, R. D., & Vlaev, I. (2017). The behavioralist as tax collector:
Using natural field experiments to enhance tax compliance. Journal of Public Economics, 148, 1431.
29
Hallsworth, M., List, J. A., Metcalfe, R. D., & Vlaev, I. (2017). The behavioralist as tax collector:
Using natural field experiments to enhance tax compliance. Journal of Public Economics, 148, 1431.
30
Hallsworth, M., Chadborn, T., Sallis, A., Sanders, M., Berry, D., Greaves, F., . . . Davies, S. C.
(2016). Provision of social norm feedback to high prescribers of antibiotics in general practice: A
pragmatic national randomised controlled trial. The Lancet, 387(10029), 1743-1752.
31
Steele, M., Bess, D., Franse, V., & Graber, S. (1989, June). Cost Effectiveness of Two
Interventions for Reducing Outpatient Prescribing Costs. Pub Med, 23(6), 497-500.
32
Winkens, R., Pop, P., Bugter-Maessen, A., Grol, R., Kester, A., Beusmans, G., & Knottnerus, J.
(1995). Randomised controlled trial of routine individual feedback to improve rationality and
reduce numbers of test requests. The Lancet, 345(8948), 498-502.
33
Haynes, L. C., Green, D. P., Gallagher, R., John, P., & Torgerson, D. J. (2013). Collection of
delinquent fines: An adaptive randomized trial to assess the effectiveness of alternative text
messages. Journal of Policy Analysis and Management, 32(4), 718-730.
34
Mostofian, F., Ruban, C., Simunovic, N., & Bhandari, M. (2015). Changing physician behavior:
what works. Am J Manag Care, 21(1), 75-84.; Chauhan, B. F., Jeyaraman, M., Mann, A. S., Lys, J.,
Skidmore, B., Sibley, K. M., ... & Zarychanksi, R. (2017). Behavior change interventions and policies

42

influencing primary healthcare professionals’ practice—an overview of reviews. Implementation
Science, 12(1), 3.
35
Grimshaw, J. M., Eccles, M. P., Walker, A. E., & Thomas, R. E. (2002). Changing physicians’
behavior: what works and thoughts on getting more things to work. Journal of Continuing
Education in the Health Professions, 22(4), 237-243.
36
Grol, R., & Grimshaw, J. (2003). From best evidence to best practice: effective implementation
of change in patients’ care. The Lancet, 362(9391), 1225-1230.
37
The Behavioural Insights Team (2017). Update Report 2016-17, p.20.
38
The Behavioural Insights Team (2017). Update Report 2016-17, p.19.
39
Mullainathan, S., & Shafir, E. (2013). Scarcity: Why having too little means so much. Macmillan.
40
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights, p.
38.
41
Ibid, p.23.
42
Edwards P., Roberts I., Clarke M. et al. (2007). Methods to increase response rates to postal
questionnaires. Cochrane Database Systematic Review, 2.
43
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights,
p.24.
44
Webb and Sheeran (2006). Does changing behavioral intentions engender behaviour change? A
meta-analysis of the experimental evidence. Psychological Bulletin, 13, 249–268.
45
Cialdini, R. (2007) Influence: The psychology of persuasion. New York: HarperBusiness, Revised
Edition.
46
See indicator definitions on PHE Fingertips.
47
These were Bolton, Bury, Heywood, Middleton & Rochdale, Manchester, Oldham, Salford,
Stockport, Tameside & Glossop, Trafford and Wrightington, Wigan & Leigh.
48
See indicator definitions on PHE Fingertips. Available at:
https://fingertips.phe.org.uk/profile/cancerservices/data#page/9/gid/1938133085/pat/152/pa
r/E38000001/ati/7/are/B83620
49
We cannot determine whether the 5 missing practices did not refer anyone or we are simply
missing their data. We have one missing from each of these CCGs: Central, Tameside & Glossop,
Bolton, Stockport and Bury. We could not obtain the demographic data for 1 more practice.
50
Analysis of the data by BIT would require additional resource above that allocated for this trial.
51
PHE Cancer data, Greater Manchester’s annual crude referral rate in 2016/2017 of 3003 divided
by 12 gives us 250 per month.
52
We estimate that about 75% of the effect was driven by the low referrers (i.e. 50% of our
sample).
53
Our calculation: 244 GP practices referring 1.5 more person for on average 3.5 months, equals
244*1.5*3.5, so 1,281. With an average conversion rate (i.e. the proportion of patients referred
who are subsequently diagnosed with cancer) of 7% in Greater Manchester (PHE Cancer Data,
2016/2017), this mean that 90 cancer cases would be diagnosed early (1,281*0.07).
54
Our calculation: 244 GP practices referring 1.5 more person each month over a year (244*1.5*6)
equals 2,196 additional patients referred. With an average conversion rate (i.e. the proportion of
patients referred who are subsequently diagnosed with cancer) of 7% in Greater Manchester (PHE
Cancer Data, 2016/2017), this means 154 cancer cases would be diagnosed early.
55
https://www.cancerresearchuk.org/sites/default/files/saving_lives_averting_costs.pdf Our
calculations: Cost of stage 4 cancer (average of colon, rectal, lung and ovarian): £13,123 - Cost of
stage 1 cancer (average of above): £ 5,276 = Savings of £ 7,847 per cancer case.
56
Our calculation: 3716 GP practices below the England average referring 1.5 more person each
month over a year (3716*1.5*6) equals 33,444 additional referrals. With an average conversion
rate of 7.6% in England(PHE Cancer Data, 2016/2017), this gives us 2,542 additional early cancer
diagnoses.

43

57

Meechan, D., Gildea, C., Hollingworth, L., Richards, M. A., Riley, D., & Rubin, G. (2012). Variation in use of
the 2-week referral pathway for suspected cancer: a cross-sectional analysis. Br J Gen Pract, 62(602), e590e597.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3426597/
58

Our calculation: 154 extra people referred in Greater Manchester over 6 months with a saving
of £7,847 per case, minus the cost of intervention (£1,220), equals (154*7,847)-1,220 =1,207,218.
The low referrers are responsible for 75% of our effect, hence 1,207,218*0.75 equals 905,413 .
59
The Behavioural Insights Team. (2014). EAST: Four simple ways to apply behavioural insights.
60
Urgent GP referral rates for suspected cancer. (n.d.).
http://www.ncin.org.uk/publications/data_briefings/gp_referral_rates
61
Department of Health. 2011. Improving Outcomes: a Strategy for Cancer.
62
Department of Health. 2010. Delivering the Cancer Reform Strategy, p.8.
63
Baughan, P., Keatings, J., & O’Neill, B. (2011). Urgent suspected cancer referrals from general
practice: audit of compliance with guidelines and referral outcomes. Br J Gen Pract, 61(592),
e700-e706.
64
These are internal calculations undertaken by BIT using 2015/16 data on two-week wait referral
rates for suspected cancer:
https://fingertips.phe.org.uk/profile/cancerservices/data#page/4/gid/1938133085/pat/46/par
/E39000037/ati/19/are/E38000016/iid/91882/age/1/sex/4
65
It should be noted that this calculation does not take into account demographic characteristics
within Greater Manchester.
66
NICE guidelines (June 2015). NG12: Suspected cancer: Recognition and referral.
67
Different symptoms are assigned a positive predictive value – a percentage risk of cancer. The
Guideline Development Group (GDG) decided on using a 3% PPV threshold. In practice, this
means that a patient with symptoms adding to a cumulative 3% risk of cancer should be referred
via two-week urgent referral. (based on NICE suspected cancer referral guidelines. (2016))
68
Møller, H., Gildea, C., Meechan, D., Rubin, G., Round, T., & Vedsted, P. (2015). Use of the English
urgent referral pathway for suspected cancer and mortality in patients with cancer: cohort study.
69
NICE suspected cancer referral guidelines. (2016). http://www.cancerresearchuk.org/healthprofessional/learning-and-development-tools/nice-cancer-referral-guidelines#NICE1
70
Eccles, M., Grimshaw, J., Walker, A., Johnston, M., & Pitts, N. (2005). Changing the behavior of
healthcare professionals: The use of theory in promoting the uptake of research findings. Journal
of Clinical Epidemiology, 58(2), 107-112.
71
Grol, R. (2001). Successes and Failures in the Implementation of Evidence-Based Guidelines for
Clinical Practice. Medical Care, 39.
72 The variation in the number of referrals is threefold in the UK (National Audit Office (2010).
Delivering the Cancer Reform Strategy, p.8.). In other words, the referral rate is only around 1,640
per 100,000 in the lowest referring CCG compared to 4,400 per 100, 000 in the highest referring
CCG (Based on the 2015/2016 data Public Health England database
(ttps://fingertips.phe.org.uk/)).
73
Cabana, M. D., Rand, C. S., Powe, N. R., Wu, A. W., Wilson, M. H., Abboud, P. A. C., & Rubin, H.
R. (1999). Why don’t physicians follow clinical practice guidelines?: A framework for
improvement. Jama, 282(15), 1458-1465.
74
Saillour-Glenisson, F., & Michel, P. (2003).Individual and collective facilitators of and barriers to
the use of clinical practice guidelines by physicians: a literature review. Revue d’epidemiologie et
de sante publique, 51(1 Pt 1), 65-80.
75
Grilli, R., & Lomas, J. (1994). Evaluating the message: the relationship between compliance rate
and the subject of a practice guideline. Medical care, 202-213.
76
Cabana, M. D., Rand, C. S., Powe, N. R., Wu, A. W., Wilson, M. H., Abboud, P. A. C., & Rubin, H.
R. (1999). Why don’t physicians follow clinical practice guidelines?: A framework for
improvement. Jama, 282(15), 1458-1465.
77
Davis, D. A., & Taylor-Vaisey, A. (1997). Translating guidelines into practice: a systematic review
of theoretic concepts, practical experience and research evidence in the adoption of clinical
practice guidelines. Canadian Medical Association Journal, 157(4), 408-416.

44

Saillour-Glenisson, F., & Michel, P. (2003).Individual and collective facilitators of and barriers to
the use of clinical practice guidelines by physicians: a literature review. Revue d’epidemiologie et
de sante publique, 51(1 Pt 1), 65-80.
79
Spallek, H., Song, M., Polk, D. E., Bekhuis, T., Frantsve-Hawley, J., & Aravamudhan, K. (2010).
Barriers to Implementing Evidence-Based Clinical Guidelines: A Survey of Early Adopters. Journal
of Evidence Based Dental Practice, 10(4), 195-206.
80
Schers, H., Braspenning, J., Drijver, R., Wensing, M., & Grol, R. (2000). Low back pain in general
practice: reported management and reasons for not adhering to the guidelines in The
Netherlands. Br J Gen Pract, 50(457), 640-644.
81
Kao, R. T. (2006). The challenges of transferring evidence-based dentistry into practice. Journal
of Evidence Based Dental Practice, 6(1), 125-128.
82
Wensing, M., Bosch, M., & Grol, R. (2010). Developing and selecting interventions for translating
knowledge to action. Canadian Medical Association Journal, 182(2), E85-E88.
83
Rochette, A., Korner-Bitensky, N., & Thomas, A. (2009). Changing clinicians’ habits: Is this the
hidden challenge to increasing best practices?.Disability and rehabilitation, 31(21), 1790-1794.
84
Eccles, M., Grimshaw, J., Walker, A., Johnston, M., & Pitts, N. (2005). Changing the behavior of
healthcare professionals: The use of theory in promoting the uptake of research findings. Journal
of Clinical Epidemiology, 58(2), 107-112.
85
Francke, A. L., Smit, M. C., Veer, A. J., & Mistiaen, P. (2008). Factors influencing the
implementation of clinical guidelines for health care professionals: A systematic meta-review.
BMC Medical Informatics and Decision Making, 8(1).
86
Maue, S. K., Segal, R., Kimberlin, C. L., & Lipowski, E. E. (2004). Predicting physician guideline
compliance: an assessment of motivators and perceived barriers. Am J Manag Care, 10(6), 383391.
87
Mottur-Pilson, C., Snow, V., & Bartlett, K. (2000). Physician explanations for failing to comply
with" best practices". Effective clinical practice: ECP, 4(5), 207-213.
88
Cabana, M. D., Rand, C. S., Powe, N. R., Wu, A. W., Wilson, M. H., Abboud, P. A. C., & Rubin, H.
R. (1999). Why don’t physicians follow clinical practice guidelines?: A framework for
improvement. Jama, 282(15), 1458-1465.
89
Saillour-Glenisson, F., & Michel, P. (2003).Individual and collective facilitators of and barriers to
the use of clinical practice guidelines by physicians: a literature review. Revue d’epidemiologie et
de sante publique, 51(1 Pt 1), 65-80.
90
Francke, A. L., Smit, M. C., Veer, A. J., & Mistiaen, P. (2008). Factors influencing the
implementation of clinical guidelines for health care professionals: A systematic meta-review.
BMC Medical Informatics and Decision Making, 8(1).
91
Grol, R., & Grimshaw, J. (2003). From best evidence to best practice: effective implementation
of change in patients’ care. The lancet, 362(9391), 1225-1230.
92
Cabana, M. D., Rand, C. S., Powe, N. R., Wu, A. W., Wilson, M. H., Abboud, P. A. C., & Rubin, H.
R. (1999). Why don’t physicians follow clinical practice guidelines?: A framework for
improvement. Jama, 282(15), 1458-1465.
93
Francke, A. L., Smit, M. C., de Veer, A. J., & Mistiaen, P. (2008). Factors influencing the
implementation of clinical guidelines for health care professionals: a systematic meta-review.BMC
medical informatics and decision making,8(1), 1.
94
Saillour-Glenisson, F., & Michel, P. (2003).Individual and collective facilitators of and barriers to
the use of clinical practice guidelines by physicians: a literature review. Revue d’epidemiologie et
de sante publique, 51(1 Pt 1), 65-80.
95
Davis, D. A., & Taylor-Vaisey, A. (1997). Translating guidelines into practice: a systematic review
of theoretic concepts, practical experience and research evidence in the adoption of clinical
practice guidelines. Canadian Medical Association Journal, 157(4), 408-416.
96
Price, C. (2014, December 18). Urgent GP cancer referrals bounced back as hospitals try to
manage demand. Retrieved November 29, 2016, from
http://www.pulsetoday.co.uk/clinical/cancer/urgent-gp-cancer-referrals-bounced-back-ashospitals-try-to-manage-demand/20008775.fullarticle
78

45

Round, T. (2015, November/December). Gatekeeping and referral management: Is cancer
different? https://www.bjfm.co.uk/gatekeeping-and-referral-management-is-cancerdifferent.aspx
98
Matthews-Kings, A. (2015, October 1). GP practices offered ‘ethically questionable’ incentives to
cut urgent cancer referrals. Retrieved November 29, 2016, from
http://www.pulsetoday.co.uk/news/commissioning/commissioning-topics/referrals/gppractices-offered-payments-to-cut-urgent-cancer-referrals/20030100.fullarticle
99
Price, C. (2016, February 17). NICE two-week cancer advice ’is delaying diagnoses’, claim
surgeons. Retrieved from http://www.pulsetoday.co.uk/clinical/cancer/nice-two-week-canceradvice-is-delaying-diagnoses-claim-surgeons/20031149.fullarticle
100
The Behavioural Insights Team. (2014). EAST: Four simple ways to apply behavioural insights.
101
Halford, G. S., Baker, R., McCredden, J. E., & Bain, J. D. (2005). How many variables can
humans process?. Psychological science, 16(1), 70-76.
102
Miller, G. A. (1956). The magical number seven, plus or minus two: Some limits on our capacity
for processing information. Psychological review, 63(2), 81.
103
Rice, T. (2013). The behavioral economics of health and health care. Annual review of public
health, 34, 431-447.
104
Francke, A. L., Smit, M. C., de Veer, A. J., & Mistiaen, P. (2008). Factors influencing the
implementation of clinical guidelines for health care professionals: a systematic meta-review.BMC
medical informatics and decision making,8(1), 1.
105
Grol, R., Dalhuijsen, J., Thomas, S., Rutten, G., & Mokkink, H. (1998). Attributes of clinical
guidelines that influence use of guidelines in general practice: observational study. Bmj,317(7162),
858-861.
106
Wright J, Harrison S, McGeorge M, Patterson C, Russell I, Russell D, Small N, Taylor M, Walsh M,
Warren E, Young J (2006). ‘Improving the management and referral of patients with transient
ischaemic attacks: a change strategy for a health community’. Quality and Safety in Health Care,
vol 15, no 1, pp 9–12.
107
Akbari A, Mayhew A, Al-Alawi MA, Grimshaw J, Winkens R, Glidewell E, Pritchard C, Thomas R,
Fraser C (2008). ‘Interventions to improve outpatient referrals from primary care to secondary
care (Cochrane Review)’. Cochrane Database of Systematic Reviews, issue 4, article CD005471.
108
These are internal calculations undertaken by BIT using 2015/16 data on two-week wait referral
rates for suspected cancer:
https://fingertips.phe.org.uk/profile/cancerservices/data#page/4/gid/1938133085/pat/46/par
/E39000037/ati/19/are/E38000016/iid/91882/age/1/sex/4
109
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights.
110
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights, p.12.
111
Thaler, R. H., & Sunstein, C. (2008). Nudge: Improving decisions about health, wealth, and
happiness. New Haven, CT: Yale University Press.
112
Iyengar, S., and Kamenica E. (2010). Choice Proliferation, simplicity seeking, and asset
allocation. Journal of Public Economics, 94(7-8), 530-539.
113
King, D., Jabbar, A., Charani, E., Bicknell, C., Wu, Z., Miller, G., ... & Darzi, A. (2014). Redesigning
the ‘choice architecture’ of hospital prescription charts: a mixed methods study incorporating in
situ simulation testing. BMJ open, 4(12), e005473.
114
Shalev, V., Chodick, G., & Heymann, A. D. (2009). Format change of a laboratory test order form
affects physician behavior. International journal of medical informatics, 78(10), 639-644.
115
Gigerenzer, G., & Gaissmaier, W. (2011). Heuristic decision making. Annual review of psychology,
62, 451-482.
116
Winters, B. D., Gurses, A. P., Lehmann, H., Sexton, J. B., Rampersad, C. J., & Pronovost, P. J.
(2009). Clinical review: checklists-translating evidence into practice. Critical Care, 13(6), 1.
117
Lingard, L., Regehr, G., Orser, B., Reznick, R., Baker, G. R., Doran, D., ... & Whyte, S. (2008).
Evaluation of a preoperative checklist and team briefing among surgeons, nurses, and
anesthesiologists to reduce failures in communication. Archives of surgery, 143(1), 12-17.
118
Verdaasdonk, E. G. G., Stassen, L. P. S., Hoffmann, W. F., Van der Elst, M., & Dankelman, J.
(2008). Can a structured checklist prevent problems with laparoscopic equipment?. Surgical
endoscopy, 22(10), 2238-2243.
97

46

Byrnes, M. C., Schuerer, D. J., Schallom, M. E., Sona, C. S., Mazuski, J. E., Taylor, B. E., ... &
Bailey, R. A. (2009). Implementation of a mandatory checklist of protocols and objectives
improves compliance with a wide range of evidence-based intensive care unit practices.Critical
care medicine, 37(10), 2775-2781.
120
Pronovost, P., Needham, D., Berenholtz, S., Sinopoli, D., Chu, H., Cosgrove, S., ... & Bander, J.
(2006). An intervention to decrease catheter-related bloodstream infections in the ICU. New
England Journal of Medicine, 355(26), 2725-2732.
121
Pronovost, P., Berenholtz, S., Dorman, T., Lipsett, P. A., Simmonds, T., & Haraden, C. (2003).
Improving communication in the ICU using daily goals. Journal of critical care, 18(2), 71-75.
122
Torr, J., Iacono, T., Graham, M. J., & Galea, J. (2008). Checklists for general practitioner
diagnosis of depression in adults with intellectual disability. Journal of Intellectual Disability
Research, 52(11), 930-941.
123
Imison, C., & Naylor, C. (2010). Referral management. Lessons for success. London: Kings Fund.
124
http://www.cancerresearchuk.org/health-professional/learning-and-developmenttools/clinical-decision-support-tools/qcancer
125
https://d2jsz3umxxetg1.cloudfront.net/
126
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights, p.19.
127
Irish Revenue (2013). “Survey of Small and Medium Sized Business Customers”
http://www.revenue.ie/en/about/publications/business-survey-2013.pdf
128
Sweeney, M., & Phillips, O. (2016, May 03). How can a letter increase sewer bill payments?
http://www.behaviouralinsights.co.uk/north-america/how-can-a-letter-increase-sewer-billpayments/
129
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights, p.
38.
130
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights,
p.23.
131
Edwards P., Roberts I., Clarke M. et al. (2007). Methods to increase response rates to postal
questionnaires. Cochrane Database Systematic Review, 2.
132
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights,
p.24.
133
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights, p.19.
134
Kahneman, D. & Tversky, A. (1992). "Advances in prospect theory: Cumulative representation of
uncertainty". Journal of Risk and Uncertainty. 5 (4): 297–323.
135
Kahneman, D. & Tversky, A. (1984). "Choices, Values, and Frames". American Psychologist. 39
(4): 341–350.
136
McNeil, B. J., Pauker, S. G., Sox Jr, H. C., & Tversky, A. (1982). On the elicitation of preferences
for alternative therapies. New England journal of medicine, 306(21), 1259-1262.
137
Rothman, A. J., & Salovey, P. (1997). Shaping perceptions to motivate healthy behavior: The role
of message framing. Psychological Bulletin, 121(1), 3-19.
138
Robberson, M. R., & Rogers, R. W. (1988). Beyond Fear Appeals: Negative and Positive
Persuasive Appeals to Health and Self-Esteem. J Appl Social Pyschol Journal of Applied Social
Psychology, 18(3), 277-287.
139
Schneider, T.R., Salovey, P., Pallonen, U., Mundorf, N., Smith, N.F., & Steward, W.T. (2001).
Visual and auditory message framing effects on tobacco smoking. Journal of Applied Social
Psychology, 31, 667-682.
140
Detweiler, J. B., Bedell, B. T., Salovey, P., Pronin, E., & Rothman, A. J. (1999). Message framing
and sunscreen use: Gain-framed messages motivate beach-goers. Health Psychology, 18(2), 189196.
141
Levin, Irwin P., Sandra K. Schnittjer, and Shannon L. Thee (1988), “Information Framing Effects
in Social and Personal Decisions,” Journal of Experimental Social Psychology, 24 (November),
520–529.
142
Banks, S. M., Salovey, P., Greener, S., Rothman, A. J., Moyer, A., Beauvais, J., et al. (1995). The
effects of message framing on mammography utilization. Health Psychology, 14, 178-184.
119

47

Rivers, S. E., Salovey, P., Pizarro, D. A., Pizarro, J., & Schneider, T. R. (2005). Message framing
and pap test utilization among women attending a community health clinic. Journal of Health
Psychology, 10(1), 65-77.
144
Garcia-Retamero, R., & Cokely, E. T. (2011). Effective communication of risks to young adults:
using message framing and visual aids to increase condom use and STD screening. Journal of
Experimental Psychology: Applied, 17(3), 270.
145
Independent Cancer Taskforce (2015). Achieving world-class cancer ouctomes, A Strategy for
England 2015-2016. http://www.cancerresearchuk.org/sites/default/files/achieving_worldclass_cancer_outcomes_-_a_strategy_for_england_2015-2020.pdf
146
Meechan, D., Gildea, C., Hollingworth, L., Richards, M. A., Riley, D., & Rubin, G. (2012).
Variation in use of the 2-week referral pathway for suspected cancer: a cross-sectional analysis.
Br J Gen Pract, 62(602), e590-e597.
147
Møller, H., Gildea, C., Meechan, D., Rubin, G., Round, T., & Vedsted, P. (2015). Use of the
English urgent referral pathway for suspected cancer and mortality in patients with cancer:
cohort study.
148
Jacobs, K., Marcon, G., & Witt, D. (2004). Cost and performance information for doctors: An
international comparison. Management Accounting Research, 15(3), 337-354.
149
Fogarty, A. W., Sturrock, N., Premji, K., & Prinsloo, P. (2013). Hospital Clinicians’
Responsiveness to Assay Cost Feedback: A Prospective Blinded Controlled Intervention Study.
JAMA Internal Medicine JAMA Intern Med, 173(17), 1654.
150
Hallsworth, M., Berry, D., Sanders, M., Sallis, A., King, D., Vlaev, I., & Darzi, A. (2015).
Correction: Stating Appointment Costs in SMS Reminders Reduces Missed Hospital Appointments:
Findings from Two Randomised Controlled Trials. PLOS ONE, 10(10).
151
Imison, C., & Naylor, C. (2010). Referral management. Lessons for success. London: Kings Fund.
152
Grol, R., & Grimshaw, J. (2003). From best evidence to best practice: effective implementation
of change in patients’ care. The lancet, 362(9391), 1225-1230.
153
Jamtvedt, G., Young, J. M., Kristoffersen, D. T., O’Brien, M. A., & Oxman, A. D. (2006). Audit and
feedback: effects on professional practice and health care outcomes. Cochrane Database Syst
Rev, 2(2).
154
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights.
155
Hallsworth, M., Chadborn, T., Sallis, A., Sanders, M., Berry, D., Greaves, F., . . . Davies, S. C.
(2016). Provision of social norm feedback to high prescribers of antibiotics in general practice: A
pragmatic national randomised controlled trial. The Lancet, 387(10029), 1743-1752.
156
Steele, M., Bess, D., Franse, V., & Graber, S. (1989, June). Cost Effectiveness of Two
Interventions for Reducing Outpatient Prescribing Costs. Pub Med, 23(6), 497-500.
157
Winkens, R., Pop, P., Bugter-Maessen, A., Grol, R., Kester, A., Beusmans, G., & Knottnerus, J.
(1995). Randomised controlled trial of routine individual feedback to improve rationality and
reduce numbers of test requests. The Lancet, 345(8948), 498-502.
158
Evans, E., Aiking, H., & Edwards, A. (2011). Reducing variation in general practitioner referral
rates through clinical engagement and peer review of referrals: a service improvement project.
Quality in primary care, 19(4), 263-272.
159
Evans, E. (2009). The Torfaen referral evaluation project. Quality in primary care, 17(6), 423429.
160
Hibbard, J. H., Stockard, J., & Tusler, M. (2003). Does Publicizing Hospital Performance
Stimulate Quality Improvement Efforts? Health Affairs, 22(2), 84-94.
161
Ibid.
162
Mannion, R., Davies, H., & Marshall, M. (2004). Cultures for performance in health care.
McGraw-Hill Education (UK).
163
Besley, T., Bevan, G., & Burchardi, K. B. (2009). Naming & shaming: The impacts of different
regimes on hospital waiting times in England and Wales. London: Centre for Economic Policy
Research.
164
Bevan, G., & Wilson, D. (2013). Does ‘naming and shaming’ work for schools and hospitals?
Lessons from natural experiments following devolution in England and Wales. Public Money &
Management, 33(4), 245-252.
165
Oliver, A. (2013). Behavioural Public Policy. Cambridge University Press, p.54.
143

48

Oliver, A. (2013). Behavioural Public Policy. Cambridge University Press, p.54.
Boyce, C. J., Brown, G. D., & Moore, S. C. (2010). Money and happiness rank of income, not
income, affects life satisfaction. Psychological Science, 21(4), 471-475.
168
Powdthavee, N. (2009). How important is rank to individual perception of economic standing? A
within-community analysis. The Journal of Economic Inequality, 7(3), 225-248.
169
Gilovich, T., Medvec, V. H., & Savitsky, K. (2000). The spotlight effect in social judgment: An
egocentric bias in estimates of the salience of one’s own actions and appearance. Journal of
Personality and Social Psychology, 78(02), 211–222
170
Mazar, N., & Ariely, D. (2006). Dishonesty in Everyday Life and Its Policy Implications. Journal of
Public Policy & Marketing, 25(1), 117-126.
171
Cancer Services: Two-Week Wait Referrals. (n.d.). Retrieved August 09, 2016, from
http://fingertips.phe.org.uk/profile/cancerservices/data#page/3/gid/1938132830/pat/19/par/
E38000123/ati/7/are/P84623/iid/91344/age/1/sex/4
172
The Behavioural Insights Team. 2014. EAST: Four simple ways to apply behavioural insights, p.
37.
173
Haynes, L., Green, D. P., Gallagher, R., John., O. & Torgerson, D.J. (2013). Collection of
delinquent fines: An adaptive randomized trial to access the effectiveness of alternative text
messages.
174
Behavioural Insights Team (2013). “Applying Behavioural Insights to Charitable Giving” Cabinet
Office.
175
Hoff, G., & Bretthauer, M. (2008). Appointments timed in proximity to annual milestones and
compliance with screening: randomised controlled trial.
176
Grimshaw, J. M., Eccles, M. P., Walker, A. E., & Thomas, R. E. (2002). Changing physicians’
behavior: what works and thoughts on getting more things to work. Journal of Continuing
Education in the Health Professions, 22(4), 237-243.
177
Grol, R., & Grimshaw, J. (2003). From best evidence to best practice: effective implementation
of change in patients’ care. The Lancet, 362(9391), 1225-1230.
178
Grady, K. E., Lemkau, J. P., Lee, N. R., & Caddell, C. (1997). Enhancing mammography referral in
primary care. Preventive medicine,26(6), 791-800.
179
Dexheimer, J. W., Talbot, T. R., Sanders, D. L., Rosenbloom, S. T., & Aronsky, D. (2008).
Prompting clinicians about preventive care measures: a systematic review of randomized
controlled trials. Journal of the American Medical Informatics Association, 15(3), 311-320.
180
Schriefer, S. P., Landis, S. E., Turbow, D. J., & Patch, S. C. (2009). Effect of a computerized
body mass index prompt on diagnosis and treatment of adult obesity. Fam Med, 41(7), 502-7.
181
Nilasena, D. S., & Lincoln, M. J. (1995). A computer-generated reminder system improves
physician compliance with diabetes preventive care guidelines. In Proceedings of the Annual
Symposium on Computer Application in Medical Care (p. 640). American Medical Informatics
Association.
182
Hunt, D. L., Haynes, R. B., Hanna, S. E., & Smith, K. (1998). Effects of computer-based clinical
decision support systems on physician performance and patient outcomes: a systematic review.
Jama, 280(15), 1339-1346.
183
Shojania, K. G., Jennings, A., Mayhew, A., Ramsay, C. R., Eccles, M. P., & Grimshaw, J. (2009).
The effects of on-screen, point of care computer reminders on processes and outcomes of care.
The Cochrane Library.
184
Grimshaw, J. M., & Russel, I. T. (1994). Implementing clinical practice guidelines: can guidelines
be used to improve clinical practice. Effective Health Care, 8, 1-12.
185
Steele, A. W., Eisert, S., Witter, J., Lyons, P., Jones, M. A., Gabow, P., & Ortiz, E. (2005). The
effect of automated alerts on provider ordering behavior in an outpatient setting. PLoS Med, 2(9),
e255.
186
Arditi, C., Rege-Walther, M., Wyatt, J. C., Durieux, P., & Burnand, B. (2011). Computergenerated reminders delivered on paper to healthcare professionals; effects on professional
practice and health care outcomes. The Cochrane database of systematic reviews, 12, CD001175CD001175.
187
Gollwitzer, P. M. (1993). Goal achievement: The role of intentions. European review of social
psychology, 4(1), 141-185.
166
167

49

Milkman, K. L., Beshears, J., Choi, J. J., Laibson, D. & Madrian, B. C. (2011). Using
implementation intentions prompts to enhance influenza vaccination rates. Proceedings of the
National Academy of Sciences. 108(26), Sciences. 108(26), 10415–10420.
189
Milkman, K. L., Beshears, J., Choi, J. J., Laibson, D. & Madrian, B. C. (2012). Following through
on good intentions: The power of Planning Prompts. Working Paper No. 17995.
190
Verplanken, B., & Faes, S. (1999). Good intentions, bad habits, and effects of forming
implementation intentions on healthy eating. European Journal of Social Psychology Eur. J. Soc.
Psychol., 29(5-6), 591-604.
188

50

