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Abstract

Purpose Current cancer treatment options include surgical intervention, radiotherapy, and chemotherapy. The quality of the
provision of each of them and their effective coordination determines the results in terms of benefit/risk. Regarding the radia-
tion oncology treatments, there are not stabilised quality indicators to be used to perform control and continuous improvement
processes for healthcare services. Therefore, the Spanish Society of Radiation Oncology has undertaken a comprehensive
project to establish quality indicators for use with the information systems available in most Spanish healthcare services.
Methods A two-round Delphi study examines consensus of several possible quality indicators (n=28) in daily practice.
These indicators were defined after a bibliographic search and the assessment by radiation oncology specialists (n=8). They
included aspects regarding treatment equipment, patient preparation, treatment, and follow-up processes and were divided
in structure, process, and outcome indicators.

Results After the evaluation of the defined quality indicators (n =28) by an expert panel (38 radiation oncologist), 26
indicators achieved consensus in terms of agreement with the statement. Two quality indicators did not achieve consensus.
Conclusions There is a high degree of consensus in Spanish Radiation Oncology specialists on which indicators in routine
clinical practice can best measure quality. These indicators can be used to classify services based on several parameters
(patients, equipments, complexity of the techniques used, and scientific research). Furthermore, these indicators allow assess
our current situation and set improvements’ objectives.
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Purpose

The Institute of Medicine [1] reported (2001) 1% of deaths
every year caused by medical errors in Unites States (US).
Many reasons could promote this situation; the most fre-
quent are: treatment delays, dose errors, treatment deliv-
ery errors, unsuitable treatments, or errors in treatment
equipment.

The three synergistic pillars of the current cancer treat-
ment are surgery, radiotherapy, and chemotherapy. The
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quality of the provision of each of them and their effective
coordination determines to outcomes.

Radiation oncology (RO) quality assurance in Spain is
regulated by law [2]; however, this law does not establish
the definition of any type of quality indicators to be used to
perform control and continuous improvement processes for
healthcare services. This study focuses on: RO treatments,
the instrumental quality control (including treatment equip-
ment and patient preparation), treatment, and follow-up
processes.

In cancer patients, the National Cancer Institute [3]
defines quality of care as “the provision of evidence-based,
patient-centered services throughout the continuum of care
in a timely and technically competent manner, with good
communication, shared decision making, and cultural
sensitivity, with the aim of improving clinical outcomes,
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including patient survival and health-related quality of life
(QoL)”.

The complexity of the quality of cancer care is impos-
sible to measure without suitably comprehensive indicators
to assess the various components of quality, which are sensi-
tive to progressive and regressive changes in daily practice.

The Spanish Society of RO (SEOR), concerned with
ensuring the best possible care to each patient, has under-
taken a comprehensive project for the continuous quality
improvement in Spanish RO. The aim of this project is to
select, prioritise, and define some indicators of use suitabil-
ity and quality of healthcare for SEOR. The first part of
this project was realised by an expert Working Group (WG)
that selected the quality indicators that SEOR proposes as
appropriate for use with the information systems available
in most Spanish healthcare services. On this basis, the pro-
ject will continue to promote quality measurements in these
services and to establish individual/collective improvement
objectives. The study was completed establishing detailed
standards of good practice for each indicator selected (and
additional information to facilitate their correct use and
widespread implementation) in collaboration with Spanish
Society for Healthcare Quality (SECA, for their initials in
Spanish).

Methods

Collaborative project for professional consensus promoted
by SEOR, involving RO specialists assisted by SECA spe-
cialists and a university technical team specialised in qualita-
tive research techniques and group dynamics. The process
was carried out in four consecutive phases, each with differ-
ent aims and participants, between February and December
2015.

Phase 1

Literature review of the study subject matter by a search in
biomedical databases (Medline, Excerpta Médica, Cancer-
LIT, National Guideline Clearinghouse, Cochrane Library
Plus, Guia Salud, Lilacs, IME). The objective was to iden-
tify the previous proposals, at national or international
level, regarding criteria, indicators, and healthcare qual-
ity standards in RO, either in general or linked to specific
pathologies.

The extensive collection of publications founded (n=38),
with information on appropriate use and healthcare quality
in RO (original articles, systematic reviews, expert consen-
sus, clinical guidelines, healthcare technology evaluation
reports, and other technical documents), was analysed and
evaluated by a WG. This WG was composed of eight RO
specialists, with interest and/or training in healthcare quality.
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They analysed the quality of the documents, identifying pos-
sible quality indicators and choosing and transcribing those
considered appropriate for Spanish RO for discussion among
professionals in the subsequent phases of the project.
Subsequently, based on the expert input (who suggested
between 10 and 28 items) to avoid concept repetition or
overlap, the specialised members of the technical team pro-
duced a common documentary base of 48 possible clearly
defined indicators (Table 1). According to the classification
proposed by Donabedian [4], this initial set was composed
of seven structure indicators, 24 process indicators, and 17
outcome indicators (including the treated patients opinion).

Phase 2

Pre-selection of indicators subject to professional consen-
sus. The WG set the international aim of not exceeding 25
indicators, completely covering the patient preparation, the
treatment and the follow-up process in RO services. The
aim was to ensure the manageability of the final proposal
indicators in the improvement plans of the specific health-
care units and the viability of measuring them under real
standard practice.

Each group member assessed the relevance of each of
the 48 indicators proposed (secret vote), using a scale of
0-10 (lowest-highest relevance), considering the 0—4 range
score as a “non-critical indicator”, and the 5-10 range as an
“essential indicator”. The group was then informed of the
average score for each indicator after their initial position-
ing. After free discussion, a second round of secret vote was
performed to confirm the final selection of the items with the
greatest support. In this round, each member could accept
a maximum of 20 indicators; the rest would be rejected.
Eventually, 28 indicators with the most support were chosen
(eight structure, 15 process, and five outcome indicators)
(Table 1).

Phase 3

Validation of the final selection of the indicators chosen by
structured professional consensus. A two-round Delphi tech-
nique was carried out to involve an external representative
of the WG in the final approval process of the definitive
indicators that SEOR would like to disseminate as its own.

A Panel of Experts was constituted with 38 of the 51
expert radiation oncologists invited, using a snowball or
chain sampling strategy among SEOR associates. All mem-
bers, with broad geographical representativeness (nation-
wide), had recognised professional prestige in the field of
study,

Given the experts’ expected systematic support for all
items (practically all of which are from prestigious scien-
tific documentary sources), the objective was: to endorse
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Table 1 Results after the two rounds of the Delphi survey regarding the proposed criteria

No. Item

Average Median Inter-

quartile
range

% outside
the
median

Consensus outcome

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

Number of treatments and radiotherapy (RT) sessions administered per
therapy unit

Number of external beam radiotherapy treatments and BRT per doctor
specialising in radiation oncology

Percentage of patients evaluated by a Multidisciplinary Committee before
any cancer treatment

Percentage of treatments performed using special techniques: Non-volu-
metric IMRT, volumetric IMRT, daily iGRT, stereotactic radiosurgery
(SRS), stereotactic body radiotherapy (SBRT), gating, photon total body
irradiation, electron total body irradiation, intraoperative radiotherapy,
paediatric treatments, treatments under general anaesthesia

Percentage of RT equipment time lost due to unscheduled interruptions

Percentage of patients referred to another medical center due to a lack of
suitable technical resources for patient treatment

Percentages of patients with signed informed consent

Number of radiotherapy treatments re-scheduled (one or more schedules
planned based on CT images during the course of radiotherapy)

Time taken to gain access to the radiation oncology service (time between
the date of the proposal or request for treatment and the date of registra-
tion in the service)

Response time of the radiation oncology service (time between registering
the treatment proposal in the radiation oncology service and the date of
the first visit)

Time required for the radiotherapy treatment preparation process (time
between the date of the simulation (CT) and the date of the first treat-
ment session)

Number of patients receiving SBRT treatment for stage I and II lung
cancer.

Percentage of patients with extended total treatment time (> 7 calendar
days) for any cause

Appropriate dose of external beam radiotherapy in prostate cancer (per-
centage of prostate cancer patients treated with external radiotherapy
who receive a dose >75 Gy (>166.3 Gy DBE)

Appropriate dose of brachytherapy in prostate cancer (percentage of
prostate cancer patients treated with brachytherapy who receive a
dose > 140 Gy)

Use of hypofractionated regimens in prostate cancer (percentage of
prostate cancer patients who are treated using external beam radio-
therapy treatment regimens with less than 30 fractions or with doses per
session >250 cGy)

Patients treated with IMRT in head and neck cancer

Patients assessed for whom radiotherapy with curative or palliative intent
is indicated, who have had CT scans and a treatment schedule drawn up
but do not initiate it

Percentage of verifications performed throughout the course of the RT
treatment (percentage of RT treatments, where verifications are per-
formed on the shape, size or position of the target in at least 20% of the
sessions administered)

Use of hypofractionated regimens in breast cancer (percentage of breast
cancer patients treated with adjuvant external RT after conservative
surgery who receive hypofractionated RT as opposed to conventional
treatment)

Neoadjuvant radiotherapy in rectal cancer (percentage of patients with

locally advanced rectal cancer (T3/T4 and/or N+ and MO) who receive
neoadjuvant RT = QT)

7.08

8.16

7.68

7.59
7.59

8.44
6.86

7.05

8.19

7.92

6.13

7.57

6.95

6.65

6.35

7.92
6.9

7.84

7.22

7.19

2

1.5

2.5

35

2.5

21.62

24.32

5.41

21.62

21.62
16.22

8.33
32.43

24.32

2.7

13.51

58.06

18.92

27.03

32.43

38.71

13.51
29.03

8.11

27.03

24.32

Agreement
Agreement
Agreement

Agreement

Agreement
Agreement

Agreement
Agreement

Agreement

Agreement

Agreement

No consensus
Agreement

Agreement

Agreement

Agreement

Agreement
Agreement®

Agreement

Agreement

Agreement
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Table 1 (continued)

No. Item Average Median Inter- % outside  Consensus outcome
quartile  the
range median
22. Percentage of re-treatments. Number of patients treated using radiother- 7.06 8 3 29.03 Agreement”
apy a second or subsequent time in previously unirradiated areas
23. Percentage of re-irradiations. Number of patients treated using radio- 7.24 8 3 27.03 Agreement
therapy a second or subsequent time in areas that have been previously
irradiated
24. Indicator of serious chronic complications (related to radiotherapy treat-  8.14 8 1 2.78 Agreement
ment >Grade 3 on the CTC scale v4)
25. General indicator of patient satisfaction in relation to the radiotherapy 7.47 7.5 2 22.22 Agreement
treatment received (EORTC OUTPATSATSAT3S5 RT satisfaction ques-
tionnaire)
26. Total number of publications in which the radiation oncology service has ~ 7.03 7 1.5 24.32 Agreement
taken part and their total impact
27. Number of patients entering prospective clinical trials 7.19 7 1 9.68 Agreement®
28. Percentage of patients seen by the radiation oncology service who have 7.65 9 2 21.62 Agreement

the minimum data required in their medical records to be able to assess

a patient’s indication for treatment

Ttem agreed upon in Delphi round two

the suitability of each indicator and to determine the prior-
ity among the indicators according to the need to be imple-
mented in the evaluation processes regarding healthcare
quality in the specialty.

The Delphi method is a distance professional consensus
technique using written surveys broadly used in biomedi-
cal research. This technique allows to explore and bring
together the opinions of a professional group on the topic
of interest without the difficulties and inconveniences
inherent to face-to-face consensus meetings [5].

The method requests the individual/anonymous opinion
of each panellist through a confidential online survey. The
survey is repeated in a second round, after disseminating
the group results of the first questionnaire and the written
comments made by the panellists among the participants.
This provides an opportunity for each participant to reflect
and reconsider his/her opinion between the rounds, with-
out the change in opinion being obvious to the rest of the
panellists. The technique preserves anonymity and allows
for controlled interaction between the groups (without the
risk of influence biases due to the presence of dominant
members) and, finally, it objectively validates the consen-
sus level achieved by statistical criteria.

Each item was assessed using a single nine-point Likert
ordinal scale, with three ordinal regions set by linguistic
qualifiers:

e 1-3: “I disagree with” (lower score implies lower
degree of agreement).
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e 4-6: “I do not agree or disagree with; I do not have a
fully defined opinion on the issue” (choose 4 or 6 if you
are closer to disagreeing or agreeing, respectively).

e 7-9: “Tagree with” (higher score implies higher degree
of agreement).

After each round, the group’s opinion and the consen-
sus reached on each issue raised were determined by the
position of the group’s median score and the “level of
agreement” reached by the respondents, according to the
following criteria:

e Consensus is considered to be reached regarding an
item when there is “agreement” of panel opinion on the
panel: that is, when less than one-third of the respond-
ent experts score outside the three-point regions (1-3),
(4-6), and (7-9) which contains the median. In this
case, the median value determines the group consensus
reached: “majority disagreement” with the item, if the
median is < 3, or majority “agreement” with the item if
the median is > 7. The cases in which the median falls
within the 4-6 regions will be considered “uncertain”
items.

e Conversely, it is established that exists panel opinion
differences in the panel opinion when the scores of one-
third or more of the panellists are in the (1-3) regions
and another third or more are in the (7-9) regions. The
remaining items without agreement or disagreement
observed will be considered to have an “undetermined”.
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All items without a clear consensus (uncertain items,
those with disagreement and those “undetermined’) are pro-
posed for reconsideration in the second round. Items with
a high dispersion of opinion (interquartile range >4 points;
range of scores contained between the p25 and p75 values
of the distribution) are also re-evaluated.

Between the rounds, the panellists were informed of
response distribution in the first survey (bar charts) and com-
ments and clarifications provided by each participant. After
reviewing this information, they were asked to give a new
opinion on the items not agreed in the first round.

In addition, the second round also entailed a prioritisa-
tion scale aimed at assigning an order of priority among
the various indicators in each block (structure, process, and
outcome).

Phase 4

Express formulation of a standardised version of the indica-
tors selected according to SECA’s conventional technical
format (Table 1). Setting out for each indicator: quality cri-
terion, indicator statement, definition and clarifications of
terms, formula for calculating the indicator, indicator type
(structure, process, and outcome), justification, calculation
period, compliance level (standard/acceptable), information
source for measurement, and bibliography.

The university technical group and SECA experts devel-
oped a proposal for each item, which was submitted for
approval to the SEOR WG. The definition of standards for
each indicator (the appropriate compliance benchmarks) was
based on available information from the literature consulted.
Where such information was not available, the WG deter-
mined the values by consensus.

Fig.1 Overall results of the
Delphi process in each round

=z

No. in round one = 28 items

=)

g

NO CONSENSUS CONSENSUS

2l :—H +
NO CONSENSUS CONSENSUS

Results

In the first Delphi round regarding the 28 possible indica-
tors evaluated (from the process described in the section of
methods), the usefulness of 23 indicators was established
by consensus. No indicators were rejected. In the second
round, the five indicators not previously agreed upon were
revaluated and three reached agreement. Two indicators
were eliminated due to insufficient agreement (not due to
unanimous rejection by the group). Therefore, the expert
panel validated 26 of the 28 indicators analysed (93% of the
initial proposal) (Fig. 1).

Table 1 contains the 28 indicators with their detailed
results at the end of both rounds. Tables 2, 3 show the indi-
cators with their justification and the formula to follow-up,
respectively.

Discussion

With this project, we have established the indicators that
could best measure the decision, preparation, and treat-
ment process in RO. For this purpose, we have followed the
framework used in the “Patterns of Care” in RO, developed
between the years 1994-1997 by Hanks [6], for prostate,
breast, and cervical cancer in the US to evaluate the qual-
ity of treatments among different populations. One of the
objectives of this “Patterns of Care” was the model of Don-
abedian (1988), which classified quality indicators in clinical
practice [4] into three categories: structure, processes, and
outcomes.

Structure indicators analyse the setup characteristics,
where patient care is provided, which includes material,
human, and organisational resources. Therefore, in this

~

ACCEPTED REJECTED

50 (z3—B +

5

—

ACCEPTED REJECTED
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Table 2 Table of indicators and their justification

No. Indicator statement Standard Justification Calculation period
Structure indicators
1 Treatments and radiotherapy (RT) sessions administered per therapy unit ~ RTE 425 pts  To assess the capacity to respond to the healthcare demand for external Annual
[10-12] BT 100 pts radiotherapy and brachytherapy
2 External Beam Radiotherapy (ERT) treatments performed by doctor [10, 170 pts Values the response to the healthcare demand for doctors specialising in Annual
12-15] radiation oncology
3 Brachytherapy (BT) treatments performed by doctor [10, 12—15] 70 pts It assesses the capacity to respond to the healthcare demand for brachy- Annual
therapy for radiation oncologists.
4 Patients assessed by the tumour committee [16, 17] >40% Proportion of patients treated who have been presented in multidisciplinary Annual
committees prior to undergoing cancer treatments
5  Patients treated using special techniques [18-23] >30% Gives information of the degree of implementation and use of these special Annual
techniques
6 Hours lost per RT therapy unit due to unscheduled interruptions <5% To analyse the percentage of time lost for use in clinical RT in Therapy Annual
Units
7 Patients with indication for radiotherapy (ERT or BT) who are referred to < 13% The complexity of some techniques or some treatments means that they Annual
other centers due to lacking the appropriate technique for their treatment cannot be carried out in all centers. Knowing the characteristics of this
patients and also the number can form a basis for scheduling the imple-
mentation of a technique in a department
8  Access to the Radiation Oncology Department >95% Shows the speed of the patient channelling process between the indication ~ Annual
for radiotherapy and arrival at the Radiation Oncology Department
This interval is merely bureaucratic and it is crucial that it is as short as
possible to avoid delays that could worsen the prognosis
Process indicators
1 Patients re-scheduled in Radiotherapy [24-27] <2% The number of patients re-scheduled increased workloads of Radiotherapy =~ Annual
department. This indicator helps detect problems regarding a lengthy
waiting list, lack of precision or errors in the radiotherapy process
2 Response Time of the Radiation Oncology Department >95% This interval of time (between the registration of the treatment proposal Annual
and the date of the first visit) shows the capacity of the department to
respond to the demand for care, directly in relation to an effective and
efficient organisation
3 Time for preparation process for Radiotherapy treatment >95% Time when all of the characteristics of the radiotherapy treatment are Annual
decided. It is a time that marks the intrinsic effectiveness of radiotherapy
departments in terms of their organisation and operational capacity to
decide, design and prepare a dosimetry report and set the starting date of
irradiation in the shortest possible time
4 Patients with stage I and II [28-31] lung cancer treated with fractionated >90% High doses of radiation precisely administered, with a small number of Annual

stereotactic body radiotherapy (SBRT)

fractions providing less toxicity and better tolerance for the patient. It
represents an advance over the standard treatment of radiotherapy
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Table 2 (continued)

No.

Indicator statement

Standard

Justification

Calculation period

5

10

11

13

Patients who receive treatment for periods longer than planned [32-34]

Prostate cancer patients with appropriate doses of external beam radio-
therapy [35-38]

Prostate cancer patients with appropriate doses of brachytherapy [37, 39,
40]

Prostate cancer patients treated using hypofractionated regimens [41-44]

Patients treated with dose intensity-modulated radiotherapy (IMRT-
VMAT) in head and neck cancer [45-47]

Scheduled patients who do not start treatment with radiotherapy [48]

Verifications performed throughout the Radiotherapy treatment (IGRT)
[49-51]

Breast cancer patients undergoing hypofractionated regimens [52, 53]

Patients receiving neoadjuvant radiotherapy in rectal cancer [54, 55]

<5%

>90%

>90%

>90%

>90%

<4%

>40%

>90%

>90%

It is important for the final result of radiotherapy treatment to be achieved
without interruptions. There are many and varied causes, some of which
are attributable to the infrastructure of the service itself, others to the
treatment itself and others to the patient. It is essential to know to what
extent our treatments are carried out within the expected time frame

To check the extent to which radiation oncologists follow the recom-
mendations in clinical guidelines regarding the dose prescription. To
check what percentage of patients receives a dose above 75 Gy may be
an indicator of the quality of prostate cancer treatments with external
radiotherapy

To check the extent to which radiation oncologists observed the recom-
mendations in clinical guidelines regarding the dose prescription

A biologically effective dose (BED) > 150 Gy achieves 92% biochemical
failure-free survival compared to 62% when the BED was < 150 Gy

Hypofractionation could improve the therapeutic index and also have the
advantage of being more convenient for the patient, leading to a better

use of resources. With conventional radiotherapy, treatment can last up to

9 weeks, compared to 4-5 weeks with moderate hypofractionation

To know the use of the IMRT technique in head and neck cancer and
promote its use. IMRT is associated with fewer side effects and a higher
survival rate in patients with head and neck cancer. Its use may reduce
the incidence of long-term side effects

It is essential to make a precise selection of the patients who will benefit

from the treatment and the palliative or curative intent of the treatment to

plan resources and reduce the starting time of the treatment

New highly conformal techniques need image-guided radiation therapy
(IGRT) to confirm, before each treatment fraction, that the position of the
treatment isocenter is as planned. The precision in releasing the dose, the
reduction of safety margins, the decrease in late toxicity and the possibil-
ity of safely escalating the dose are what justify the use of this technique
in most curative treatments

Provide information on the use of hypofractionated treatment in breast

cancer in radiation oncology departments. These hypofractionated
regimens have the advantage of shortening the RT treatment (15 ses-
sions, 3 weeks), which results in an improvement in the quality of life of
patients and optimisation of the use of RT equipment

Neoadjuvant treatment of stage II and III rectal cancer with radiotherapy

alone or combined with chemotherapy and prior to complete mesorectal
resection has several advantages over adjuvant post-surgical treatment

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

Annual

£BojodUQ [eUONR|SURI| PUE [eIIUID



Clinical and Translational Oncology

[enuuy

[enuuy

[enuuy

[enuuy

[enuuy

[enuuy

[enuuy

[enuuy

JUISUOD PAULIOJUT ‘700Z/ 1 MET 0 SUIPIOIdY
rede syuoned oY) 19s Jey) BLISILIO AY) 0)
Surp100€ JUSWILAL Y} JO SWOOINO Y] “BLINLIO Je3[0 SUISN ‘09JeN[eAd 0}
9Iqe Furaq 03 uonIppe ur ‘AdeIoyioIpel J0j UOTIBIIPUT PAUOSEAI 9I0W B PUL
p10231 Teorpawr A)ifenb poo3 e aaey 03 Aderayjorper Jursn pojean syuaned
Uo ©IEP JO J9s WNWIUTW € JO UOTIOI[0D Y3 djowoid [[1m JOJedIpur STy ],
SOSEBIQ OU 9Ik 93] JEY) AINSUI 0) JOUUBW ULIOJIUN B UT
Pajen[eAd SI paure)qo eep ay) Jey) yons ‘A[SUIpIodoe pajea) pue pajodes
ore syuened pue pueyaI0Joq PAUYIP ATk SIANIAQO A 2dUIS ISNQOI
jsour 2y ST Terx) [eotur]d aanoadsord oy, “uonuaaIsiur onnaderoy) ue jo
SSQUAANIYYD Ay} SunepifeA Jo Aem juerioduwil JSow 9Y) dIe S[eL [BIIUI[D)
SOOIAIAS A} JO Indino YoI1easaI YY) $109aI
QNI JYNUSIIS [euoneuIAIul Uo suonedrqnd asay jo joeduwr oy pue
sjuounredo Aderayjorpey o) Aq suonesrqnd jo requinu 9y} SUIPIOIIY
QIROY)[BAY JO S[OAQ] JUSISHIP oY) UT JuowaAoidwr 10J seare pue
santunzoddo 309)9p 01 Sn SMOJ[E JeY} UOIIBRWLIOJUT JO 92INn0S jueliodwr
Ue s9)MIISu0d pue $sa201d a1edy)[eay 2mu? ay) Jo sjoadse aanesou pue
aanisod o) uo suorurdo s1oyyed aireuuonsonb uonoeysnes juened oy,
sajer A31o1%0} 9[qeydad
-oeun s syuaned Jo agejusorad oy ssasse 03 pasn 9q [[Im J0JedIpUl SIY],
juounear) pasifenprarpur a1nbor Aew pue
uoreIpel 9y} 0) AJIOIX0) JO S[OAJ] JOYSIY Moys oym sjuaned oy Apnjs pue
mouy 0} os[e pue AderoyjoIper yjim juaunean ay) Jo Afenb oy yooyd o,

A[oyes a1owr
waqoxd s1y) apyoe) 03 9[qrssod J1 Suryewr a1e sonbruyod) JusuneaI) pue
SOWIN[OA UONJBIPELII-AI JO UONIUYP paAoIdur 1oAdmoH “suonedrduwod
Jo Ys11 Y31y 9y JO JedJ Jo 90UALIAdXD JO Yor[ 0} NP UOHRIPLLII-AI JOJJO
0} JUBION[AI 2Tk SISISO[0oUO uoneIpel AUy "sjustwasoidur fesrSojouyos)
andsop JueoyTuSIs surewal AJ191X0) paje[aI-juaIeal) ‘IoAramoy ‘syuaned
P2199[9S U [EAIAINS PUB [013U0J [BI0] Surpredar syinsal Suisrwoid o}

SPBQ[ SINOWN) JYOU PUE PEAY St Yons S9JISs JNOWN] SWOS U0 UOTIBIPLIIT-aYy
Aderoyporper armbar ose Aewr yorym

‘sase)seIow pue 2oua1moal doarsp Aewr syuaned ay3 dn-mof[oy 9y ug
Aderoyjorper y)im syusuiean PIIy) J0 puodIs ) JUNOIE ojul Sunye)
oYM “aseasip oy Jo aseyd 81y SIy3 SULIND UOTIEOIPUL SII PUB JOOUED
JO 90USpIOUT [eNIUT Y} SULIOPISUOD SUOHBWIIISD UO Paseq AJUO dIe suor)

-B[NO[D 9531} dwIp Y Jo Jsowr se ‘Juowdinba jJo oFesn [ear oy} 2Je[MO[ERd O,

%001 [89] 1uasuoo paurIojur paudIs YIIM JuIWILAI) UT0IOpUN SJUANEJ 9

%06< [£9 ‘99] eL1oyLId A)ifenb 100w 1By) SPIOOSI [BOIPOW 9ARY OUYM SJUSNRd €

%ST-01< [L9 “99] sfern [eorut(o eanoadsoxd ur syuaned  §
[99]

¢'¢<  oedwr [ejo) oy) pue juountedop A30[0ouo uoneIpel AY) Jo suonedIqngd €

%08< [S9—€9] paaradar juaunear) AdeIayjoper oyl yiim paysnes sjuoned ¢
(9] Juow
%G>  -jean Adeoyjorper o} pajear suonedIdwos SIuoIYd SNOLIAS YIIM Sjuened |

$401DI1PU] dUL0IIN()

[19—86] pajerpern A[snoiaaid usaq aAey Jey) seare
AR ur ow} Juonbasqns 1o puooas e Aderoyjorpes Sursn pajerpelIr-a1 sjusned G|

[LS ‘9G] seare pojerpelriun Ajsno
%07 < -1a21d ur owr Juonbasqns 10 puooas v Aderoyjorper Suisn pajean-a1 sjuened |

poriad uonenore)

uoneoynsnf

prepuelsg JUSWIAJL)S JOJBIIPU]  ON

(Ponunuod) 7 9[qel,

pringer

Qs



Clinical and Translational Oncology

001 XIudul 2ANRIND YIM AdBISYIOIpET [RUIAIXd
M pajean) 1oued aelsold yim syuened/gdd £D €99 <10 AD) G/ < SIsOp Yum

[8e—¢¢]

JUAIUT JATIRIND IIM AdeIoy) uoneIpel [BUIS)XS Y)Im pajear) sjuanjed 100ued 9)8ISoid %06< KdeIoyjorper ureaq [euIa)xa jo sesop 9jerrdordde yim sjuoned 1ooued 9jeIsory 9
001 X siuened pojeai]/pauueld uey) 103uo]
sporrad ur JusueaI) AT oYM IDIAIIS AS0[00UQ UONBIPEY Y} UI PAjeal) Sjuaned %G > [€—z¢] pouueld uey) 195uo] sporrad 1oy JUSWIEAT) JAIOOAI OYM sJudned G
001 xuon
-UQJUI [eJIPRI Y)IM SJUSWIIEAI] JUIMIOPUN OYMm Jodued Juny [ pue [ o5e1s yim (194gs) Adexayrorpes Apoq
Sjuened/AUsWIean) TS JUomIopun oym ‘I pue | soSe)s ‘1ooued Sunj yim sjuoned %06<  ONORIOAIAS PAJEUONIRII YIIM Paedn) 1ooued Sunf [[¢—87] [T pue ] a5els im sjuoned  +
001 X uorssas 3s1y oy} urojrad oym HJ, ur sjusned/sLep repuafed
7> W e Ul UoIssas JsIy A wiiojred oym g1, ul siudled HL NI SINALLYd 40 (9)
001 X uoIssas 381y Y wojrad oym sanbruyod) [euonuauod yim Aderoyy
ur SJuSn)ed/SAep Jepua[ed G > QW) B U UOISSas 381y ay) wiojrad oym sanbruyooy
[euonuaAuod Pim Aderoyy ur syuaned :SHNOINHDAL TYNOLLNIANOD JOA (B) %66< juownjean Aderoyjorper 10y ssoooid uoneredard 10y owry, ¢
001 XSIA 1S1J B 9ARY oym sjuaned/sAep repudred
UQAQS UBY[} SSI ANSISAI Y} WOIJ $SIIIB JO W B UM JISIA ISIJ B JARY OUM SIUdNed %66< Juaunedop A30[0ou0 uonRIpRI AY) JO W asuodsay ¢
001 X LY s pajean syuoned
Jo Te10] /(pauuerder) payrpow juowjear) AdeIoyjorper [erIur JIoy) 9ARY oYM SUsned %S [L7—¥7] Aderoporpey ur po[npayos-ar syjuened |
SA0IDIPUI $S2204J
001 X pa1a)siSar o1e oym sjuanjed/skep repusyed 991y} uey) SS9
JO QwT) SSAJ0B UB M AITAISS AS0[00UQ) UONRIPEY Y} UT PAIS)SISal oIe oym Sjuaned %66< juoun)redap A30[00UO UOTJRIPRI AY) 0] SSAOY 8
juauean I1ay) Joj anbruyo9y 9jeridordde oy Juryoe] 0) anp s1o
001 X syuaned pajeal]/paALIap (Lg 10 1Y) uonedipul Adeoyjorpes yiim sjuaned %€ > -JUID IAYJ0 0} PaALIRJal oIk oym (g 10 L) Aderoyjoipel 10 UONEDIIPUL (M SJUANed £
001 X syuaunean I3 I0J [qe[rear sInoH/suondnliigul paynpayosun Jo SINOH %G > suondniour pa[npayosun o} anp jrun Aderayy 1y 1od 1so[ sinoy 9
001 X pare[dwod syuounean [ ¥/sonbruyoe) [eroads pajean sjuaned %0€< [€7—81] sonbruyoo) [eroads Suisn pajeon syuoned ¢
001 X 01AI2S YO 24} Ul pajean sjuaned/eanmuuwod ay) Aq passasse sjuaned %0t < [LT ‘91] 9onIwwios mmown) Y} AQ passasse sjuaned
awmn-[ny 1.4
Ul UOTJBOIPap YIM AZ0[00UO UOTJRIPRI UT S)ST[eroads [edrpaul/T g ul 1eak 1od sjuouujeal], sid oL [S1=21 ‘011 10300p Aq powioyiad sjuownyean (1.g) Aderohyoerg ¢
owm-[ny AdeIoy)orpes [euIo)xa Ul UOTIEdIpap
)M A30[00UO UOTIRIPEI UT S)ST[RIOAdS [edrpaul/ ¥ [BUIXS UT JeaA J1od sjuouneal], sid QL1 [S1—21 ‘011 10300p Aq powoyiad syuowiean (1Y) Aderoyjoipey weaq [BUINXy ¢
I9)UQ)) dY) Ul J[qe[IRAR S)IUN
Ade1oy) Jo 1oquinu [BIO]/IEAK SY) UT PIASIUTWIPE SUOISSAS AdeIayiAyoerg Jo Ioquinn
I0JUQ)) dU) UI J[qe[IeAR S)TUN
Ade1ay Jo oquinu [e10] /IBA o) Ul paje[dwod sjuswiean AderdyiAyoerg Jo quinN
I9)uUa)) 9y} uI J[qe
-[reae syiun Aderay) Jo roquunu [eJO]/T8IA 9} UI PAISISIUTWIPE SUOISSAS 3 JO JoquunN
IRuay 9yl ut 9qe 001 L9
-[reae syrun Ade1oy) Jo requinu (3o /Iedk oy ur pajerdwod syuounean 1y Jo roqunN - sid ¢y I [21-01] 31un Adexoyy 1od paeistutwupe suorssas (1¥) Aderoyjorper pue sjuswyeal], |
SA0IDIIPUI 2UNIONIIS
B[OWLIO] pIepuelsg JUQWSIL)S JOYBIIPUT

B[NULIOJ IIAY) PUE SIOJEIIPUI JO J[QRL, € 3|qel

pringer

Ns



Clinical and Translational Oncology

001 X921Ale§ O

oy} ur pajean syuaned/)uesuod powIoyur pausSIs YIIM 90T1AISS O AU} UI pajean sjusned %001 [89] 1uesuod pawIojur pausSIs yIm Juowiean) SuroSiopun sjuoned 9
007 X JUSWSSISSE JUSWILa1) J0J 901AIAS AS0[00uQ) uon
-eIpey] 9y} UI JOJ PaIed sjuaned/er1aiio Aienb yiim SpIooal [ESIPIW J0W oYM Sjudned %06 < [£9 ‘99] erroy1o Ajfenb 100w jey) SPIOOAI [EOIPAW dARY OYM SJualed G
001 X 19K 1se] A} Ul
pajean syuaned/reak isel oy ul [eLn [edrur[d aansadsoid e ur pajedionted oym syjuoned  %G[—01 < [L9 ‘99] 'sfein [eowro oAnoddsoxd ur syuoned  §
901AIS 1Y 2y Jo suonesrjqnd [[e Jo xopu] 1oedui] Jo [e103 2 JO WNg Gel [99] 1oeduur [e10) 11913 pue Judunredop £30[0oUO UONBIPRI A} JO SUONEIQN €
sjuaned
POASAINS/IUI[[99XA 10 POO3 AIA ‘po03 JO JuoTeAanba oY) ueaw uo 9ARY oYM SUAe] %08< [S9—¢9] paAtesar jusunjear AdeIoyjoper oy} Yim paygsnes sjuoned ¢
001 X Adeoyjorper yim pajean
sjuoned/suonesr[dwod SIUOIYD JI9AJS dALY Oym AderoyloIper yiim pajean sjuaned %G > [29] yusunean Aderayjorper 0) paje[ar suonedI[duwod SIuoIYd SNOLIAS YIIm SJudled |
S40IDOIPUI 2UI0IIN()
[19-86] paerpeuar A[snoiaaid ueaq aAey
001 X LY yim pajean sjuaned Iooue))/pojeIpelii-al sjuened 1ooue)) %1 < jey) seare ul dwr Juanbasqns 1o puoods e Aderoyjoipel Suisn pojeIpelri-al sjuoned G
[LS ‘9G] seare pajerper
001 X LY P1a pajean syuaned 1ooue)/Aderayjorpes Yym pajean-ai syuaned 10oue) %0¢< -1tun Arsnoraaid ur awir) juanbasqns 10 puodas e Aderoyorpes Juisn pojean-a1 syuaned 1
001 X LY SuIA19001 190URD [€3991 ($1/€1L) TII-II 2381 PIm
sjuoned/ 1y JueAn(poau yIIm pajean) Jooued [e103l ($1/¢L) III-11 25eIs PIm syuaned %06 < [SS ‘¢S] 1ooued [e30a1 Ut AdeIoyjorpel Juean[peoou SurAredal syuaned €[
001 X LY [euI21X2 JueAn(pe yirm pajean Jooued Jsealq Yim sjuaned/owayos
uoneuonoeIjodAy € yIm I3 [BUI)XS JueAn(pe [)rm pajear) I0ued ISealq [IM Sjudned %06 < [£6 “z¢] suowr3ar pareuonoerjodLy SuroSiopun sjuened 1ooued IsBAIg 7T
00T X PRIQISIUTPE SUOISSAS [810} JO JOqUINN/PIYLIOA SUOTSSIS JO JOqUINN %07 <
007 X 9o1AI0s AdeIoyloIper oy} JO SJUSUIIEI]/PAI)STUTIPE SUOISSIS AU JO
%) 1S9 Je UI JNO PILIIED U99q SBY UONEBOYLIOA [OIyM UI sjuowiean; Ade1oy) uonerpey %08 < [15—6¥] (LYDI) uewiean Adeoyorpey] oy noySnoiy) powrojiod SuonedyLIop [
001 X 901AI0S O dY} UI JUSW)EI] JOJ PAJedIpul oIe
oym syuoned pauueld/Aderayjorper yim jusunean 1Iels Jou op oym syuaned pauueld %> [8%] Aderoyjorper yyim Jusunean 1Iels J0u op oym syuaned panpayds O
007 X3udjur
QATIRIND IIM AdeIoylorpel [eUI)X YIIM PaJeal) JOOUEBD Joou pue peay [iim [L¥—S¥] 190URD Yoou pue
sjuenedJUAUT dATRIND YIIM TYIAT YA PIIeal) JooUed YOou pue peay [IIm sjudned %06<  Peay ul (LYINA—LJIAI) Aderoyjorper paje[npow-A)ISud)ur 9sop [Iim pajean sjuoned 6
001 X3uduI 2ANRIND Yum Adeiayiorpes
[RUIXS 1M Pajean) 19oued ajelsold yiim sjuaned/owayos uoneuonoejodAy e yim
JUQIUT 9ATIRIND Y)IM AdBIOYIOTIPET [BUISIXS YIIM Pajeal) Iooued aje)sord yiim sjusned %06 < [##—T#] suowrSar pereuonoerjodAy Sursn pojean sjuoned 100ued ojeisory  §
001 X Ade1ayjorpes [eurd)xo
INOYIIM JUAUI 2ANBIND YPIM AderoyiAyoeiq Yiim pajean 1ooued aesold yim sjuaned
/KD 011 < ST 06 2soym AderayAyoeiq yirm pajean 130ued Jye)sold yim syuaned %06< [0t ‘6¢ ‘L&) AderayiAyoriq jo sesop ajerrdordde yym sjuonjed 1ooued ajeisory L
B[NWLIO] pIepuelg JUSWSIL)S JOYBIIPUL

(ponunuoo) ¢ d[qeL,

pringer

Qs



Clinical and Translational Oncology

section, we chose as indicators the number of patients
treated per radiation oncologist and per treatment unit, dis-
tinguishing between the treatment complexity and type used
(external beam radiotherapy and brachytherapy), common
in most quality indicator studies. This is primarily based
on surgical data that showed better results in hospitals with
larger volumes of patients [7]. The treatment equipment
quality and their obsolescence may have an impact on its
operation; therefore, we also introduced the quantification
of interruptions due to breakdowns and patient referrals that
may be due to equipment shortages. From the point of view
of the organisation, we believe that joint decision making
regarding treatments in tumour committees guarantees a bet-
ter therapeutic choice, and therefore, knowing the percentage
of patients evaluated in them must be taken into account.
Finally, RO departments are not available in all hospitals,
which sometimes make the access difficult, delay the treat-
ment initiation, and determine their end result. Thus, it was
important to assess the accessibility of the service.

Most of these structure indicators have been considered
by different authors and societies and are considered for
accreditation programmes. The advantage of these indica-
tors is that they are usually easy to gather, given that there
are recommendations on their values ranges. This is a con-
troversial point, because the available ranges are very wide,
and therefore, it is vitally important to know the real values
of Spanish RO departments, which can better set the quality
of these indicators. As Hayman says [8], although structural
characteristics are important to provide good care, they do
not guarantee quality per se, and therefore, the relationship
between structural performance and quality is more implied
than proven.

Process indicators measure what is actually done, the
activities realised by professionals to decide upon, pre-
pare, and administer a treatment, thus showing the inter-
nal working of the organisation to manage their work in
a consistent manner. Process indicators are often based
on clinical trial data and are primarily focused on what
we do and how we do it, and allow us to take swift action
for improvement. Given the influence that processes have
on the final service quality and that they are often con-
sidered the best quality measures [9], this is where we
observed the most impact, having defined 15, with which
we believe that we are covering most of the RO department
facets. Using them, our aim is to assess their capacity to
respond to treatment demands with indicators such as the
department response time and the time required for the
treatment preparation process. We also pretend to assess
the knowledge and equipment to apply it, using indica-
tors such as the appropriate dose of external beam radio-
therapy or brachytherapy in prostate cancer, patients with
head and neck tumours treated with intensity modulation,
patients receiving fractionated extracranial stereotactic

radiotherapy, the percentage of verifications performed
throughout the treatment, and patients with rectal cancer
receiving neoadjuvant radiotherapy or re-treated patients
and re-irradiated patients. The treatment duration is a fac-
tor that affects the equipment workloads and the QoL of
patients and their loved ones, and therefore, we believe
that the use of hypofractionated treatment regimens in
prostate and breast cancer should be evaluated. Finally,
malfunctions in established work processes can also lead
to increased workloads, and therefore, we wanted to meas-
ure patients who require rescheduling, not due to tumour
changes during treatment, and also those patients who
receive treatment for longer than planned.

Outcome indicators measure the effect of the care
received by patients on their health and their satisfaction
level. Thus, we place considerable value on the compli-
cations rate and patient satisfaction. In addition, we have
included three other indicators that may indirectly influ-
ence the results: the medical records quality, reflecting the
essential data to decide upon a treatment; the publications
of the department, due to their impact on the analysis of the
patients being treated; and the number of patients in pro-
spective clinical studies due to what is set out in the regula-
tions required by trials.

We are aware that outcome indicators are usually focused
on analysing the final effect of the treatment (survival and
disease control); however, at least in the first phase, we
have not considered them because of difficulty in collecting
them, the time required to be significant, in case of survival
5-10 years, and the complexity due to the final outcomes in
most tumours depends on multiple factors external to the RO
departments, such as diagnosis delays, unsuitable surgery,
improper instructions prior to radiotherapy, etc. Neverthe-
less, we have considered others which may lead to improve-
ment measures in our preparation and treatment processes.

The care burden of RO services often makes it difficult
to collect data for the indicators that we have defined, but
fortunately, our services now have more and more electronic
systems that were initially designed exclusively to reduce the
risk of errors and control the operation of linear accelerators.
These systems were later extended to connect the scheduling
and treatment systems and eventually expanded to electronic
systems that store demographic, staging, prescription, and
treatment data.

With the support of these information systems, we must
collect data prospectively to have quality indicators in a fast
and simple way. Most data used to obtain the indicators can
be easily extracted from the information systems available to
most RO departments, even if in some cases, it is necessary
to make some modifications.

In summary, we completely agree with Hayman statement
[8] “I believe assessment of the quality of the care we deliver
is central to improving the care that we provide to our patients

@ Springer
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and is an area in which we as radiation oncologists should
assume a leadership role”.

The Delphi method seemed to us to be the most appropriate
due to providing a better intersubjective/prospective under-
standing of the difficult subject that is quality indicators in
RO. In addition, it allows us to analyse preferences among the
participants and to discuss the need for each of the indicators,
as they are ultimately the ones who are going to use them.
Finally, it allows us to create a current of opinion regarding
the need to measure the quality of daily clinical practice and
RO departments.

Study limitations

Some of the reference quality indicator comes from data of
authors environment, due to the lack of published data; there-
fore, these data may not be corroborated by other Spanish
departments and are, consequently, exposed to future modifi-
cations throughout the different phases of this project.

Conclusions

This is the first SEOR project to measure the quality of RO
departments using objective quality indicators. These indi-
cators are a starting point for assessing our current situation
and setting collective and individual improvement objectives.
There is significant consensus among participants regarding
which indicators can best measure quality in RO. These indi-
cators can be used to classify services not only by the number
of patients and equipment that they have installed, but also by
the complexity of the techniques that they use, their participa-
tion in research projects, and the scientific activity that they
carry out.
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