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ABSTRACT:
Aims: There has been increasing concern, by clinical oncologists in the UK, about the continuing long waiting times for radiotherapy
treatment. An audit of patients starting treatment in 1 week in 2003 was carried out to determine waiting times and to compare current
results with those obtained from a similar audit in 1998.
Materials and methods: All centres in the UK completed the audit, which recorded waiting-list status and treatment intent for all new
treatments started in 1 week, date of booking form completion and fractionation scheme used.
Results: Waiting times have lengthened in most centres for all categories of patients although, for palliative treatments, there was no
additional increase in median waiting time compared with the last audit. Fewer patients in all categories are being treated within the Joint
Collegiate Council for Oncology (JCCO) guidelines. Single-fraction treatments are now common for palliation. Most adjuvant treatment
uses one of three prescriptions. In each Strategic Health Authority (StHA), the same proportion of the total number of patients with cancer
seemed to be given radiotherapy. There was no obvious simple correlation of radiographer, physicist or treatment machine numbers with
waiting times.
Conclusion: The results of this survey suggest a continuing mismatch between capacity and demand. Increased complexity of radical
treatments, and possibly more patients being referred for treatment, may have been offset in part by reduced fractionation for palliation.
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Introduction

In 1993, the Joint Collegiate Council for Oncology (JCCO)
published recommendations on waiting times for radio-
therapy for cancer treatment [1]. In that report, the patient
population was divided into four categories: (1) patients
requiring urgent treatment; (2) radical treatment given with
curative intent; (3) palliative treatments; and (4) patients
with breast cancer requiring adjuvant radiotherapy.

Standards for good practice, maximum acceptable
waiting time, or both, were defined as shown in Table 1
(radical: good practice 2 weeks, maximum acceptable 4
weeks; palliative: good practice 2 days, maximum accept-
able 2 weeks; postoperative: maximum acceptable 4 weeks).

In 1998, a national audit of waiting times was carried out
by the Royal College of Radiologists (RCR) [2]. This
showed that 28% of all patients were waiting longer than
the maximum time recommended by the JCCO. Twenty-six
per cent of radical treatments, 20% of palliative and 61% of
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postoperative (mostly breast) treatments were given within
the good practice limit. Eight per cent of urgent, 32% of
radical, 25% of palliative and 39% of adjuvant breast
treatments were given beyond the maximum acceptable
delay.

The National Cancer Plan has been concerned about
reducing waiting times so that, by 2005, the interval from
diagnosis to treatment should not exceed 1 month. By 2008,
there should only be 1 month from time to GP referral to
treatment [3] (Table 2).

As a result of the National Cancer Plan, substantial new
investment in radiotherapy equipment has helped to improve
the poor technology base for radiotherapy, which was
previously a major problem. However, in July 2002, a survey
of equipment and workforce was carried out by Dr Brian
Cottier of the National Cancer Services Analysis Team
(NatCanSat) on behalf of the RCR, in collaboration with its
Fellows [4], which showed that, in spite of this investment,
there was a persisting shortfall in provision. This survey
showed a 16% increase in the number of exposures between
1997 and 2002, indicating that treatment had become more
complex. There is some evidence that the known increase in
cancer incidence in an ageing population and changes in
disease management are also leading to increased demand.
yal College of Radiologists. Published by Elsevier Ltd. All rights reserved.
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In recent months, the RCR has been repeatedly
approached by Fellows concerned about their inability
locally to reduce waiting times. This audit aimed to inform
the discussion by determining the national picture.

Methods

All centres giving radiotherapy in England, Scotland,
Wales and Northern Ireland were invited to participate in
a national audit to be carried out for a 1-week period from
29 September 2003 to 3 October 2003. Data were collected
from all patients starting external beam radiotherapy
treatment in that period, using the form shown in Appendix
1. Centres were asked to identify a person to complete these
forms and return them for central analysis. One or two
centres delayed collection of data to a later week for
individual administrative reasons. All returned forms were
checked for completeness and congruence, and enquiries
made of individual centres if necessary to ensure accurate
data. A final complete database was available containing
data from all centres by January 2004. Comparison was
then made between data collected in 1998 and in 2003.

An analysis of waiting times by treatment intent and
waiting-list status was made, and the proportion of patients
in each category being treated according to the previously
agreed standards was calculated. A series of explanatory
hypotheses were investigated using cross-tabulation with
data from the Report Equipment, workload and staffing for
radiotherapy 1997e2002 carried out in 2002 and published
in September 2003 [5]. Every attempt was made to ensure
that data were collected and analysed in a way that was
comparable with the previous 1998 data-set. Fractionation
data were collected to see whether there had been any
recent alteration in patterns of fractionation as a result of
large clinical trials in breast cancer [6], palliative

Table 2 e Cancer plan targets for waiting times

Interval Target Date

Diagnosis to treatment 1 month 2005

Urgent GP referral to treatment 2 months 2005

Urgent GP referral to treatment 1 month 2008

Table 1 e JCCO standards for waiting times (1993)

Category

Standard

Good

practice

Maximum

acceptable

Emergency/urgent 1 day 2 days

Radical 2 weeks 4 weeks

Palliative 2 days 2 weeks

Postoperative

(adjuvant)

e Within 4 weeks of surgery

if radiotherapy is the only

additional treatment
radiotherapy for bone metastases [7] and palliative treat-
ments of lung cancer [8].

Since there have been administrative reorganisations in
cancer-service delivery since 1998, results were considered
by individual centre, which in turn were matched to Strategic
Health Authorities (StHAs) and Government Regions.

Results

Data were collected from 2498 patients in the current 1-
week study compared with a total of 2631 in 1 week in
February 1998. From week to week and month to month,
fluctuations in patient numbers of up to 10% occurr and this
4% difference is therefore not significant. Detailed
comparison by tumour type was not carried out, but groups
were well matched in terms of the common tumour sites.

Table 3 shows an analysis by waiting-list status and
treatment intent for all patients in the current survey. In the
rest of the report, patients who experienced an elective
delay (because of patient choice or previous initial planned
chemotherapy) are excluded from the analysis, as are
patients with localised skin cancer. All further analyses are
done by treatment intent rather than according to waiting-
list status. Waiting times are in weeks, measured from the
time that a decision to give radiotherapy was made and the
booking form completed.

For radical treatments, a change in median waits between
1998 and 2003 was noted in 55 centres, with a range from�2
to C9 weeks, and an overall median change in wait of C2
weeks. The median wait overall was therefore now 5 weeks.

For patients receiving adjuvant radiotherapy, there was
also a median change of C2 weeks in the median wait for
treatment, with overall median wait of 6 weeks.

The median wait for palliative treatment for all centres
was 9 days, with a range from 0 to 35 days. Some recorded
delays beyond that time are thought to be due to mis-
classification of the patient’s status, but it has been
impossible to verify this. When 2003 and 1998 median
waits for palliative treatment were compared, there was no
overall change in the median waiting time.

Tables 4e6 show a comparison of waiting times between
1998 and 2003 for each of the categories of treatment intent
(radical, palliative, adjuvant or postoperative). Table 7
shows the percentages of centres whose waiting times have
decreased, increased or stayed the same as in the previous

Table 3 e Analysis of waiting-list status with treatment intent for 2003

audit

Emergency/urgent Routine Elective delay

Radical 74 397

Palliative 457 523

Postoperative (adjuvant) 6 328

Sub totals 537 1245

Skin cancers 4 120

Totals 541 1368 589

Total treatments

audited, 2498
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Table 4 e Comparison of median waiting times in each centre for the two audits: radical cases

2003 median

waits in weeks

1998 median waits in weeks

0 1 2 3 4 5 6 7 8 9 10 11 12 Totals in 2003

0 1 1

1

2 1 1

3 2 2 1 1 1 7

4 2 1 4 1 8

5 1 3 5 2 1 12

6 1 2 1 1 1 1 7

7 1 2 4 2 1 10

8 1 1 2

9 1 2 1 4

10 1 1

11 1 1

12 1

Totals in 1998 4 4 10 16 8 6 3 2 1 e e 1 e 55

For Tables 4e6, the left hand column shows the median wait in weeks; the right hand column shows the total number of centres having each median wait in

2003; the second row down shows median waits in 1998. The bottom row shows the number of centres having each median wait in 1998. The individual cells

show the number of centres having each pairing of 2003 and 1998median waits. Number of centres where there has been an increase in median wait between the

two audits are shown in bold.Where waiting times have decreased, numbers are shown underlined. Centres where there has been no change are shown in italics.
audit according to treatment intent. Seventy-three per cent
of centres had longer waiting lists for radical and adjuvant
treatments than in 1998, and 44% for palliative treatments.
This indicates that, although all waiting times are too long,
patients requiring palliative treatments are prioritised
within a shorter time frame as was recommended in the
JCCO document.

A comparison of the percentages of patients in each
category meeting the JCCO targets in the two surveys is
shown in Fig. 1 ( patients with skin tumours and those
where there was an elective delay excluded). The
percentage of patients waiting longer than the maximum
times advised by the JCCO for radical treatments has
increased from 32% in 1998 to 72% in 2003; for palliative
treatments, the increase is from 25% to 60% and for
adjuvant treatments from 39% to 62%.

A histogram of median waits to start postoperative
adjuvant radiotherapy (usually for breast cancer) is shown
in Fig. 2.

Table 5 e Comparison of median waiting times in each centre for the

two audits: palliative cases

2003 median waits

1998 median waits

0 1 2 3 Totals in 2003

0 1 1

1 1 10 5 16

2 1 8 10 3 22

3 4 7 1 12

4 1 2 3

5 1 1

Totals in 1998 3 23 24 5 55
Using data from the 2003 NatCanSAT report, no
correlation could be found between the number of linear
accelerators, consultants, radiographers or physicists, with
median waits or percentage of treatments given within
target times. Figure 3 shows the correlation of work carried
out by centres within an StHA (measured as new
radiotherapy cases per week) with the incidence of cancer

Table 6 e Comparison of median waiting times in each centre for the

two audits: adjuvant cases

2003

median

waits

1998 median waits

1 2 3 4 5 6 7 8 9

Totals

in 2003

1 e

2 1 1

3 1 2 1 3 3 10

4 1 2 3 1 7

5 1 1

6 1 3 1 2 1 8

7 3 1 1 5

8 1 1 1 3

9 1 1 2 4

10 1 1

11 1 1 1 1 4

12 1 1

13 e
14 1 1 2

15 e

16 1 1

Totals

in 1998

2 5 10 13 10 3 3 1 1 48
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in that StHA (R2Z0.84). This indicates that, in each StHA,
similar proportions of patients are being treated overall.
The workload of radical treatments by StHA also correlated
well with the cancer incidence in the StHA, implying that
the indications for radical treatment are similar between
centres (incidence data were obtained from the NatCanSAT
allocation of cancer registrations to cancer centres). Plots
by Government Regions showed similar patterns. Analysis
of palliative treatments showed that 363 out of a total of
980 treatments (37%) used a single fraction of radiother-
apy, 61/980 (6%) used two fractions, 288/980 (30%) used 5

Table 7 e Percentage of centres with waiting times shorter, longer or

the same between the two audits

Treatment intent

Waiting time

Shorter Longer Same

Radical 12 73 15

Palliative 17 44 39

Adjuvant 16 73 11
fractions (Table 8). This suggests that there has been
a move towards shorter fractionation schemes after the
publication of studies from the Royal Marsden and Mount
Vernon Hospital [7]. For lung tumours, the most common
palliative prescriptions were for 1 or 2 fractions or for
20 Gy in 5 fractions.

Three prescriptions (out of a total of 28) accounted for
81% of all adjuvant treatments: 40 Gy in 15 fractions,
45 Gy in 20 fractions or 40 Gy in 25 fractions. The number
of treatments using 39 Gy in 13 fractions (the experimental
arm of the START trial [6] was low (6/334, 1.7%),
suggesting that, at the end of that study, clinicians had
reverted to previously used schedules until the trial results
become available.

Discussion

All centres returned data for a whole week of new external-
beam radiotherapy treatments. The completeness of this
data could not be independently checked, but as treatments
are documented automatically as they are given, potential
for error and bias is likely to be small.
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Fig. 1 e Percentage of patients meeting JCCO targets: (a) 1998; (b) 2003.
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A higher percentage of patients are failing to be treated
within the JCCO targets in 2003 than in 1998. For radical
and adjuvant treatments, there has been a modest increase in
waiting times over the already long treatment waits in 1998.

Waiting time in this study was recorded from the time of
decision to give radiotherapy as indicated by completion of
the radiotherapy booking request. Many patients will
already have had delays in treatment that occur before this
time, and these results will therefore be an under-estimate
of total waiting times. The problem will become much
more evident when the new National Cancer Plan targets
come into force in 2005, and the target for diagnosis to
treatment is 1 month.

We set up exploratory hypotheses to establish the
reasons for increasing delays in treatment, and these are
discussed below.

We know that new equipment does not always make it
possible to shorten individual treatment times. The 2003
report Equipment, workload and staffing for radiotherapy
1997e2002 [5] showed an increase in exposures per course
of treatment from 27.5 in 1997 to 31.95 in 2002. This
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Fig. 2 e Histogram of median wait to start adjuvant treatment for
55 centres (2003).
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Fig. 3 e Weekly workload vs annual cancer incidence by StHA.
reflects the increased complexity leading to improved
accuracy and quality that has become possible with newer
machines. There may be an increase in the time taken to
treat each patient and reduction in the total number who can
be treated in a given time. There may, however, be
improved outcomes for patients.

We showed no obvious correlation between staffing levels,
equipment provision and waiting times. Cross-tabulation
with data on equipment and workforce obtained in 2002 can
only give rough estimates for correlations of waits with
equipment and workforce, because they are not contempo-
raneous. Details of machine usage were not collected, and
there may be variations from one centre to another.

Relatively speaking, the UK has less capacity for
treatment than other European centres. In 1998, the
provision of linear accelerators per million population
was 3.37 in the UK, 4.64 in the Netherlands, 6.12 in France
and 4.60 in Germany. In spite of increased provision in the
UK, we still lag behind our European counterparts [5].

There has been no apparent increase in patient numbers
treated in 1 week in 1998 and 2003 to account for the
increases in waiting time. However, there may have been
a shift in case-mix or patterns of fractionation. If fewer
fractions of treatment are being given for palliation now than
in 1998, as indicated by the analysis of fractionation patterns
carried out in this audit, proportionally more new treatments
recorded in 1 week for the same overall workload will be for
radical treatments that are delivered over 4e6weeks.An audit
of a longer time period would be necessary to confirm this.

Some treatments, such as conformal radiotherapy for
prostate cancer, make it possible to improve cure rates by
increasing total doses delivered [9]. This may also bring an
increase in workload and contribute to lengthening waiting
times. It is not possible from these data to determine the
potential effects of such case-mix changes, and further
studies will be needed.

Studies from the Netherlands have shown that it is
critical to consider case-mix in relation to workload, and
that stage migration may affect the number of radical
treatments and re-irradiations that are being given (Scalliet
PG, BIR meeting on radiotherapy service provision,
London, March, 2004). Demographic issues, such as the
ageing population and increases in incidence of some
cancer types, may well have an effect; changes in radio-
therapy use, alterations in the re-irradiation factor and
progress in radiotherapy treatments themselves may all
have contributed to increasing demand.

Table 8 e Number of fractions per treatment used for palliation

Number of fractions Number of patients % Of total (980)

1 363 37

2 61 6

5 288 30

10 81 8

20e30 23 2

Other 164 17
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It is well known that the demand for radiotherapy
depends in part on the known availability of treatment and
long waiting times, which undoubtedly cause some patients
to be offered alternative treatments. New provision may
therefore lead to more referrals and increasing waits again.
Better care of patients in multi-disciplinary teams may
mean that more patients are identified as appropriate for
radiotherapy. An increase in complexity of treatment,
which has become possible with the more advanced linear
accelerators that are now available, should result in
improved outcomes, and this has been confirmed in prostate
cancer [9]. It is also possible that, as patients survive longer
with their cancers, more palliative courses of radiotherapy
will be needed.

Increasing waiting times indicate that there is a shortage
of supply of the facility, but do not give any indication of
the magnitude or cause of the shortfall. Centres with longer
than median waiting list times may be treating a greater
proportion of patients than centres with short waiting lists,
leading to delays, or they may be treating few patients, as it
is clear that inequities in access to treatment increase as
waiting lists lengthen. Distance from a cancer centre and
socioeconomic status are also known to affect radiotherapy
uptake. Detailed work from Canada has attempted to
estimate the need by use of recursive analysis. Criterion-
based benchmarking suggests that uptake should be
40e50% [10]. We could find no gross differences in uptake
in different StHAs, but no detailed analysis of travelling
times has been made.

There is considerable evidence that use of machines may
be critical. Utilisation factors of 85e90% give maximum
efficiency, as they allow for the peaks and troughs of
demand [11,12]. In planning for future needs, it is essential
to realise that for maximum efficiency, machines can only
have a planned utilisation of 90% at most, or waiting times
will inevitably increase.

It is possible that some of the inter-centre variability may
result from different ways of managing waiting lists. It
seems that single queuing systems are more efficient than
those which have several sub-waiting lists. Other factors
such as working with matched linear accelerators, which
increase flexibility of machine use, may be very effective in
improving utilisation. Minor factors such as bank holidays
and times of servicing may considerably affect usage, and it
is hoped that the work of the Cancer Collaborative [13] will
identify some of these factors and promote optimal use and
efficiency. We did not collect data to shed light on these
hypotheses.

The recent investment by the Department of Health in
modern radiotherapy equipment was welcome and badly
needed, as many departments were working with machines
as old as 25 years. However, this provision has only
allowed the situation to remain static at the 1998 level, and
has not addressed the issues discussed above. As well as
being unsatisfactory for patients, this has resulted in addi-
tional stress and concern to clinical oncologists throughout
the UK. Comparison of linear accelerator provision in the
UK with other European countries confirms that the
provision still lags behind most other countries.
CancerBACUP has also recently published a report
Living with cancer: waiting for treatment [14]. This survey
of cancer networks suggests that shortages of radiographers
and poor facilities for IT management are hindering
progress despite widespread service redesign.

The mode of funding for radiotherapy services has
a major impact on delivery of the service through provision
of expensive capital equipment. The original problem of
under-provision of radiotherapy equipment can be traced
back to the time when purchaser/provider arrangements
were in place. When there was a switch in policy to central
allocation, provision significantly increased and the in-
vestment was equitable and effective. With the move to
Primary Care Trust commissioning and funding (where the
complicated issues of radiotherapy equipment are likely to
be poorly understood), we fear that there may be a further
deterioration in waiting times. It is therefore vital that plans
are made to promote continuing investment in radiotherapy
equipment and workforce as the indications for, and
benefits of, radiotherapy continue to increase.

There is increasing evidence in many tumour types that
delay in starting radiotherapy for radical or palliative
situations can be detrimental, underlining the fact that the
targets for waiting times have a biological basis [15e19].
Clinicians, as well as politicians and patients, have an
overwhelming desire to eliminate waiting lists.

We are aware of the potential weaknesses of this and our
previous audit of waiting times, particularly the small
sample size for studying a complex area such as
management of waiting times, in which multiple factors
may influence outcomes observed. NatCanSAT and the
Cancer Services Collaborative, working in association with
the RCR to collect data automatically and routinely from
Record and Verify systems, has just finished a first
feasibility study. When this programme is fully imple-
mented, it should give us a more statistically valid, detailed
and continuous analysis of referral rates, diagnosis, activity,
fractionation schemes and waiting times, and make it
possible to identify ways of improving process at the same
time as we continue to press for appropriate levels of
equipment provision and staffing. The National Cancer czar
has recently launched a further initiative for a radiotherapy
‘Stocktake’, with which the RCR will collaborate.

Conclusions

Waiting times for radiotherapy have increased since 1998
for radical and adjuvant treatments. Fewer patients are
being treated within the JCCO standards for good practice.
This audit does not show the cause of this failure to match
capacity and demand. Although there has been improve-
ment in linear accelerator provision, it may still be
inadequate because of the low initial level of equipment.
Increased incidence of cancer, increased complexity of
treatment delivery, improving outcomes with higher dose
delivery and the need for local rather than national funding
may exacerbate the situation.
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Appendix 1

Professor Ann Barrett
18/05/04

THE ROYAL COLLEGE OF RADIOLOGISTS
Radiotherapy Waiting Times Re-Audit

One form to be used for each patient commencing external beam radiotherapy between 
Monday 29 September 2003 and Friday 3 October 2003 inclusive 

Please create a unique form identifier for this audit period only, entering it on this top section
and on the section below.  This top section must be detached prior to returning the form to
the College.

Patient Name______________________ Unit Number _____________________ 

Form identifier ________________ 

---------------------------------------------------------------------------------------------

Form identifier ___________________ 

Diagnosis ____________________________________________

Site treated ___________________________________________ 

Prescription details

Dose (Gy) (ICRU50) ____________

No of fractions _________________

No of Fractions per week ____________

Date of booking form requested _________/_________/_________

Date radiotherapy commenced _________/__________/_________

Elective delay? YES                 NO 

Reason for elective delay Treatment intent Waiting list status

Chemotherapy/hormone therapy Radical (Skin)   Emergency 
Recovering from surgery Radical (Non-Skin) Urgent
Patient request (e.g. holidays) Palliative Routine
Post-chemotherapy delay   Adjuvant: 
Other (specify)    Pre-operative 
      Postoperative 

At the end of the study period, please return all forms (minus the top section) to: 

Mrs Nan Parkinson, The Royal College of Radiologists, 38 Portland Place, London, W1B 
1JQ
Centres will be identified by the number indicated below.  Please ensure that this 

number is visible on all photocopied forms. 

Centre ID <CentreID>
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