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Abstract

Background: Current guidelines on the management of cancer pain include information referred to integral
patient management, in order to get an improvement in their quality of care. The assessment of compliance with
the recommendations in daily practice constitutes a necessary feedback mechanism for consolidating theoretical
recommendations. The objective of the study was to evaluate the fulfilment of quality of care recommendations for
patients with cancer pain in real clinical practice.

Methods: A retrospective observational study was designed. A total of 107 centres (81 pain units and 26 palliative
care units) collected pooled information on 1605 patients.
The study coordinating committee selected 12 structure and 13 process quality indicators based on the
recommendations of different clinical practice guidelines. The process indicators were evaluated through the
information obtained from 15 consecutively and retrospectively selected case histories. For each indicator, the
participating physicians specified compliance or non-compliance, or whether the indicator measurement was not
applicable to the reviewed patient. The degree of compliance with the recommendations on the management of
patients with cancer pain was evaluated using the Achievable Benchmarks of Care (ABC)© (University of Alabama,
Birmingham, AL, USA).

Results: Mean compliance with all the indicators was 82.4% (95% CI 70.4–94.4). The ABC of the 13 process
indicators selected for the study was 100%. No relevant differences were observed in the degree of compliance
with the quality indicators between pain and palliative care units, or between geographical areas.

Conclusions: The selected recommendations are applicable to clinical practice and could be used to continuous
evaluation of quality of care in patients with cancer. Compliance with the quality indicators in the participating
units was very satisfactory.

Keywords: Quality measurement, Quality improvement, Quality indicators, Benchmarking, Cancer, Palliative care

* Correspondence: bsoler@ecbio.net
4Medical Department, E-C-BIO, S.L., c/ Rosa de Lima, 1, Edificio ALBA, Office
016, 28230 Las Rozas (Madrid), Spain
Full list of author information is available at the end of the article

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Villegas-Estévez et al. Safety in Health  (2018) 4:5 
https://doi.org/10.1186/s40886-018-0072-2

http://crossmark.crossref.org/dialog/?doi=10.1186/s40886-018-0072-2&domain=pdf
http://orcid.org/0000-0001-5853-2307
mailto:bsoler@ecbio.net
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Background
Pain has a prevalence of up to 59% among patients sub-
jected to anticancer treatment, and 64% in patients with
metastases or advanced or end-stage disease, and is caused
through different physiopathological mechanisms [1–3].
Despite the high frequency of cancer pain, in clinical

practice it has been observed that between 56 and 82.3%
of all patients receive less treatment than expected, de-
pending on the type of study and the healthcare setting
involved [4–8].
Although there are many guidelines and educational

programmes on the evaluation and treatment of cancer
pain, its management and control remain deficient [7–9].
Also, in addition to adequate pain control, other aspects
of patient management must be satisfied in order to en-
sure appropriate quality of care [10].
Clinical practice guidelines are reference documents

created by groups of experts that offer recommendations
based on clinical evidence. These documents are of help
to clinicians and are currently essential, since they offer
a consensus-based summary of the most appropriate ap-
proach for dealing with certain situations that can be
seen in daily practice. The current guidelines on the
management of cancer pain include information referred
to integral patient management, in order to get an im-
provement of their quality care [11].
Once a clinical practice guide has been developed, the

next step is to ensure its diffusion and measure its useful-
ness in the real-life clinical setting. The information ob-
tained from the assessment of compliance with the
recommendations in daily practice moreover constitutes a
necessary feedback mechanism for consolidating the im-
pact of the theoretical recommendations, and conse-
quently should be incorporated to the guidelines to add
practical value.
A number of techniques can be used to assess compli-

ance with the recommendations in clinical practice. The
Achievable Benchmarks of Care (ABC)© technique was
chosen for the present study. This tool facilitates the as-
sessment, comparison, and dissemination of benchmarks
(reference points) drawn from clinical reality and taking
the best centres as reference [12].
The objective of the study was to evaluate the quality

of care obtained by pain and palliative care units in pa-
tients with cancer pain, based on indicators selected
from the review of the different guidelines.

Methods
Study design and ethical standards
A retrospective observational study was designed. The
Clinical Research Ethics Committee of the Consorcio
Hospitalario Provincial de Castellón (Spain) approved
the study on 1 June 2016. As the information collected
in the study were pooled data, it was not applicable to

obtain individual informed consent from patients for
whom the clinical histories were reviewed.
The study was carried out in accordance with the Good

Epidemiology Practice guidelines of the International So-
ciety for Pharmacoepidemiology. Likewise, the study was
conducted according to the basic ethical principles of the
Declaration of Helsinki, where applicable.

Study endpoints
The coordinating committee of the study selected 25 in-
dicators (Table 1): 5 descriptors of the structure of the
service and population attending the units; 7 structural
indicators; and 13 process indicators, following a review
of the recommendations of different clinical practice
guidelines [9, 13–20]. The indicators were selected
mainly from the recommendations of the Spanish Soci-
ety of Palliative Care 2006 [13].
The process indicators were evaluated through the col-

lection of information from 15 consecutively and retro-
spectively selected case histories (up until 31 March
2016). Data collection was carried out retrospectively in
order to avoid information bias. For each indicator, the
participating physicians specified compliance or
non-compliance, or whether the indicator measurement
was not applicable to the reviewed patient (not applic-
able). The participating physicians received a form to fa-
cilitate the collection of information from the case
histories. The data were pooled and entered in an elec-
tronic database designed for the study, with access lim-
ited to the participating physicians.

Calculation of sample size
The sample of 107 pain and palliative care units had a stat-
istical power of 93% in assessing compliance with the
process indicators selected for the study, with a precision of
± 6% in the confidence interval of percentage compliance
with each indicator and a two-tailed alpha error of 0.05.

Statistical analysis
The indicators were subjected to a descriptive analysis,
calculating the percentage of participating units that com-
plied with the structural indicators, and the mean percent-
age compliance of the process indicators. The results were
analysed according to type of unit and geographical zone.
The Student’s t test was used to compare the mean

percentages of each indicator according to the type of
participating unit. The factor analysis of variance model
was used, applying Bonferroni or Games Howell correc-
tions according to the homogeneity of the variances, for
controlling multiple comparisons error in contrasting
mean compliance of the indicators by geographical
zones. The statistical significance level was defined as
0.05. The SPSS version 24.0 statistical package was used
for the analysis.
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Table 1 Quality indicators selected for the study

Code Question Criterion Area

Sructural indicators

E1 Do you have questionnaires on the perceived
quality of care received, to be completed by
patients treated in your clinic?

The team must assess patient and family
opinion and satisfaction periodically (9,13,19)

Improvement of quality

E2 Do you have care protocols based on clinical
practice recommendations for the treatment
of cancer pain?

The team should have a series of care
protocols (9,13,19)

Teamwork systems

E3 Do you have patient information documents
about pain and the procedures available for
its treatment?

The patient must always be able to offer
informed consent to the recommended
interventions (9,13,19)

Patient rights

E4 Do you have protocols for follow-up and re-
ferral from the Departments of Oncology,
Radiotherapeutic Oncology, and Palliative Care
to the Pain Unit?

The team must have a care coordination
protocol with the departments attending the
patient (9,13,19)

Coordination between levels and
departments

E5 Do you participate with other departments in
monographic multidisciplinary consultations
on relevant chronic painful disorders?

The team must participate in the established
interdisciplinary meetings (9,13,19)

Teamwork systems

E6 Do you code your patients according to ICD-9
code 338.3 acute or chronic cancer pain?

Patients with cancer patient are to be
registered with ICD-9 code 338.3

Registry and documentation
systems

E7 Do you have a registry of patients treated in
the unit?

It is advisable for the unit to have a patient
registry (9)

Unit organisation and
management

Process indicators

P1 Does the initial case history include personal
medical information?

A full case history is to be compiled on
occasion of the first visit to the unit (9,13,19)

Registry and documentation
systems

P2 Does the initial case history include
information on previous drug therapy for
pain?

P3 Does the initial case history include
antecedents referred to pain?

P4 Were scales, questionnaires, or other tools
used for diagnosis, follow-up, and prognosis
at initial evaluation of cancer pain?

The team should use validated scales for
diagnosis, follow-up, and prognosis (13,20)

Therapeutic objectives

P5 Does the initial case history include data on the
full physical examination, including regional pain,
neurological, and orthopaedic assessment?

A full case history is to be compiled on
occasion of the first visit to the unit (9,13,19)

Registry and documentation
systems

P6 Does the case history include patient pain
intensity scoring based on validated scales?

The team should use validated scales for pain
assessment (13)

Therapeutic objectives

P7 Does the initial case history include information
referred to initial treatment planning?

A pharmacotherapeutic plan should be
defined for the patient (9,13,19)

Registry and documentation
systems

P8 Does the case history include the treatment
administered for pain, the doses, and
administration routes?

A full care report should be available for the
patient (13,20)

Registry and documentation
systems

P9 Does the case history include rescue
treatment in case of breakthrough pain, the
doses and frequency of administration?

P10 Is adherence to therapy recorded in the case
history?

P11 Is treatment tolerance with the occurrence of any
adverse drug effects recorded in the case history?

P12 Was a psychological evaluation of the patient
made on the first visit to the unit?

A psychological evaluation of the patient should
be made on the first visit to the unit (9,19)

Integral care

P13 Does the patient have an initial evaluation of
his/her needs reflected in the case history?

An initial evaluation of the patient needs
should be made on the
first visit to the unit, with registry in the case
history (13)

Evaluation of needs
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Calculation of the ABC© was made following the
methodology of the University of Alabama (Birmingham,
AL, USA) [12]. The ABC© model is based on calculation
of the paired mean for the 10% of the investigators that
comply most with the recommendation. Percentage
compliance of each investigator for calculating ABC©
was determined using a Bayesian estimator designed by
the University of Alabama.

Results
A total of 107 centres participated: 81 pain units (75.7%)
and 26 palliative care units (24.3%). The centres were lo-
cated in 40 Spanish provinces (out of a total of 52) and
in 15 autonomous communities (out of a total of 19).
The data referred to the process indicators were col-
lected from 15 patients in each centre, totalling 1605
case histories of patients with cancer pain.
On average, the centres participating in the study served

a population of 301,094 patients (95% CI 259,083–
343,105), with a median of 250,000 patients per centre.
In 1 month, the mean population attended by the cen-

tres totalled 216 patients (95% CI 184–294), with a me-
dian of 200 patients. There were statistically significant
differences (p < 0.0001) in the number of patients attended
in the pain units, totalling 254 patients a month (95% CI
215–293), versus the palliative care units, totalling an
average of 98 patients a month (95% CI 73–122).
On average, 27% of the patients attended in the clinic

were cancer patients with poor pain control (95% CI
21–32), with a median of 15%. There were statistically
significant differences in the mean proportion of cancer
patients with poor pain control - the percentage being
significantly higher in the Palliative Care Units (p <
0.0001), with a mean difference of 53% (95% CI 44–62).
Figure 1 shows the structure indicators results accord-

ing to the care unit involved. There were statistically sig-
nificant differences (p = 0.010) in structural indicator S1
between the pain units (33.3%) and the palliative care
units (7.7%), as well as in indicator S3 (p = 0.002) be-
tween the pain units (86.4% of the units) and the pallia-
tive care units (57.7%).
The proportion of patients in which the investigators

considered the indicator not applicable provided infor-
mation on the capacity of the indicator to be used on a
generalised basis, and required commenting for im-
provement when the proportion was higher than 10% of
the cases.
Table 2 shows the analysis of applicability of the indi-

cators selected for the study.
No significant differences were observed between

the percentage applicability of the indicators between
the two types of units participating in the study. The
applicability of the selected indicators was considered
to be adequate.

Figure 2 describes the mean proportion of patients
in which each process indicator was found to be
compliant, with the corresponding ABC©, according
to the type of participating unit and for the global pa-
tient sample. There were statistically significant differ-
ences in mean percentage compliance of indicators 12
and 13 between the patients followed-up on in the
pain units and in the palliative care units. In the case
of indicator 12, the mean difference between the two
types of units was 38% (95% CI 18–58) (p = 0.001).
In the case of indicator 13, the mean difference be-
tween the two types of units was 34% (95% CI 16–
53) (p < 0.0001).
Mean percentage compliance of the 13 process indi-

cators was 82.4% (95% CI 70.4–94.4) in all the cen-
tres, versus 81.5% (95% CI 67.6–95.4) in the pain
units and 85.1% (95% CI 77.3–92.9) in the palliative
care units.
No differences in indicator compliance were observed

among the different autonomous communities.
There were no particular characteristics in the centres

with the best indicator compliances capable of distin-
guishing them from the rest of the centres and which
might be recommended.

Fig. 1 Compliance of structure indicators* according to type of unit.
*See indicator code in Table 1
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Discussion
Assessment of compliance with the recommendations of
the clinical practice guidelines, which seek to improve
the quality of patient care, can be used to determine
whether corrective measures are needed, whether further
unit staff training is required, or whether new tools
should be adopted to help comply with the recommen-
dations [21]. Periodic assessment of the degree of

compliance can also be used to determine whether the
quality of the department is improving or not, or
whether it remains within acceptable limits.
In certain cases, compliance with the recommenda-

tions is not possible; this happens when information
is transferred from a theoretical setting to clinical
practice. Therefore, once the quality indicators have
been determined, the degree to which they can be
complied with in the real-life setting should be
assessed, establishing comparisons with other centres,
if possible. In this way, we can determine what ele-
ments distinguish those units exhibiting better com-
pliance with the recommendations, with a view to
then applying them to our own unit, if possible.
Different documents describe indicators that assess

the objective of quality care in patients with cancer pain,
and although they share the common aim of improving
patient care, they are targeted to different groups of pro-
fessionals, pain units, palliative care units, or pain treat-
ment units considered globally, and involve different
quality measures referred to patient care that might not
be applicable to all healthcare settings [9, 13–21].
With the purpose of securing a manageable number of

indicators allowing periodic assessment, we selected 25
structure and process indicators that could be measured
in pain units and palliative care units (Table 1).
The main objective of this study was to evaluate the

quality of care in patients with cancer pain, assessing the
degree of compliance with the recommendations for
pain management and quantifying it by means of the
ABC© technique [12].

Table 2 Evaluation of the applicability of the process indicators. Mean proportion of cases in which the indicator is not applicable

Indicator
code*

Type of unit Total

Pain unit Palliative care unit

Mean percentage Standard deviation Mean percentage Standard deviation Mean percentage Standard deviation

P1 0.5 3.1 0 0 0.4 2.7

P2 1.2 4.8 2.1 7.0 1.4 5.4

P3 2.5 9 1.5 6.6 2.2 8.5

P4 4.9 13.6 5.6 20.1 5.1 15.3

P5 7.2 15 5.9 13.6 6.9 14.6

P6 3.5 8.1 8.5 20.9 4.7 12.5

P7 5.2 15 0 0 3.9 13.2

P8 1.6 5.2 1 5.2 1.5 5.2

P9 3.3 9.3 8.2 16.6 4.5 11.6

P10 8.4 18.2 9 22.6 8.5 19.2

P11 5.7 13.8 4.1 14.9 5.3 14.0

P12 8.1 22 10.8 24.4 8.8 22.5

P13 7.7 18.2 8.5 20.4 7.9 18.7

ALL 4.6 2.7 5 3.8 4.7 2.8

*See indicator code in Table 1

Fig. 2 Compliance of process indicators* according to type of unit:
Achievable Benchmarks of Care were 100% for all indicators. *See
indicator code in Table 1
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The structure indicators are referred to the availability
of materials, protocols, or interventions related to the care
of patients with cancer pain. Most centres (72.9%)(Fig. 1,
S1) did not have perceived quality of care questionnaires
to be completed by the attended patients. Although 68.2%
of the centres had care protocols based on the recommen-
dations for the management of cancer pain, and 79.4%
had patient information documents on pain and the pro-
cedures available for its treatment (Fig. 1, S2 and S3), this
is a quality control area for improvement—especially in
the palliative care units, which showed lesser compliance
with the indicator (p = 0.002). Only 47.7% of the centres
had protocols for patient follow-up and referral from the
Departments of Oncology, Radio Therapeutic Oncology,
and Palliative Care to the Pain Unit (Fig. 1, S4). Designing
a patient follow-up circuit is clearly needed in order to im-
prove the quality of care in an integral manner, and this
referral protocol should be reflected in writing in order to
facilitate patient follow-up [22, 23]. The proportion of
centres in which monographic multidisciplinary consulta-
tions were made on relevant chronic painful disorders was
found to be low (61.7%, Fig. 1, S5). A minimum number
of meetings should be established in each centre as a ne-
cessary means for establishing consensus with other spe-
cialists on how to deal with the patient in special
situations. Indicator S6 (Fig. 1) was included in the study
to determine whether the International Classification of
Diseases—Ninth Edition (ICD-9) coding system for acute
or chronic pain in cancer patients was being adequately
applied or not. Only 37.4% of the centres assigned code
338.3, to this group of patients, i.e., two-thirds of the pa-
tients were not correctly coded, and consequently, the re-
corded prevalence was lower than the true prevalence. As
a result of such incorrect coding, the economic justifica-
tion of the treatments assigned to this patient population
does not reflect the real situation, and budget planning is
therefore insufficient. The pain units applied such coding
to a lesser extent than the palliative care units (p < 0.01).
The availability of registries of patients attended in the

unit facilitates adequate control and follow-up, and also
makes it possible to conduct epidemiological and quality
control studies. We found that 95.3% of the centres had
patient registries.
Compliance with the process indicators selected for

the study was evaluated by reviewing 15 case histories
of patients with cancer pain per unit, representing in-
formation on a total of 1605 patients. Data collection
had to be carried out retrospectively in order to min-
imise information bias. We first determined whether
the chosen indicators were applicable to the patients
selected for the study. It was seen that on average,
the 13 selected indicators were not applicable in 4.7%
of the reviewed patients, and none of the indicators
exceeded the proportion of 10% established as the

statistical limit (Table 2). Therefore, these are ques-
tions that can be applied to most patients with cancer
pain treated in our clinics.
Mean percentage compliance of the 13 process indica-

tors was 82.4% (95% CI 70.4–94.4) in all the centres. We
consider this proportion to be very adequate, though still
amenable to improvement, since the ABC© of all the in-
dicators was seen to be 100%. In other words, in the
10% of centres where these indicators show the highest
compliance rates (i.e., reference or benchmark centres),
all the indicators are fulfilled in 100% of the patients
with cancer pain.
Figure 2 shows the percentage compliance for each

process indicator in all the centres and according to type
of unit. We consider compliance referred to indicators P1
to P9 to be adequate. However, indicators P10 to P13
showed areas for improvement. Indicator P10 evaluated
whether adherence to therapy was reflected in the case
history, and was found to be measured in 73.9% of the pa-
tients. Adherence to therapy is essential in order to reach
the clinical objectives. According to the World Health Or-
ganisation (WHO), an increase in intervention effective-
ness designed to improve adherence could have a greater
impact upon the health of the population than any other
improvement referred to a specific treatment. For this rea-
son, it is very important to have measures for assessing ad-
herence and to reflect them in the case histories [24].
Indicator P12 collected information on the proportion

of patients subjected to psychological evaluation—this be-
ing done in only 31% of the cases. Furthermore, we found
the proportion in the pain units to be significantly lower
(21.8%) than in the palliative care units (59.7%; p = 0.001).
The reason for this may be that the patients reach these
units with a previous psychological evaluation, since they
come from the Department of Oncology, where most cen-
tres include an oncological psychologist among the staff.
Lastly, indicator P13 explored whether the patients

had undergone an initial evaluation of their needs, with
due reflection in the case history. This was seen to be
the case in 43.1% of the patients, with significant differ-
ences between the two types of units (p < 0.0001). In the
palliative care units, it was more frequent to find med-
ical and nursing questionnaires to evaluate these needs.
The results obtained constitute a starting point for im-

proving the quality of care in our patients. In this study,
coordinating team consensus-based selection of the 25
indicators might not be complete, with the obviation of
other equally quantifiable areas of interest. Data collec-
tion from the case histories might not reflect all the
data, due to a number of factors such as different inter-
pretations of each question; failure to enter all the ob-
tained information in the case history; or failure to find
information that has indeed been entered in the case
history. In order to avoid such situations in the future,
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the indicators should be clearly defined, with the avail-
ability of checklists in the case histories to confirm ad-
equate compliance.
The centres participating in the study received informa-

tion on percentage compliance of the indicators and were
able to establish comparisons with the overall average and
with their type of unit. In addition to quantifying current
quality and being able to identify areas for improvement,
each centre could use this information as a reference point
for quality control in future evaluations. The present study
therefore will have practical repercussions.

Conclusions
In conclusion, the indicators selected for the study are
applicable to clinical practice, can be fulfilled (ABC©
100%), and allow quality control based on a quantitative
measure. It is advisable to introduce checklists to con-
firm compliance with the quality indicators in units that
attend patients with cancer pain, since they contribute
to quantify the quality of patient care.
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