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Abstract

Background: Cancer-related pain continues to be a major healthcare issue worldwide. Despite the availability of
effective analgesic drugs, published guidelines and educational programs for Health Care Professionals (HCPs) the
symptom is still under-diagnosed and its treatment is not appropriate in many patients. The objective of the study
is to evaluate the efficacy of the Pac-IFicO programme in improving the quality of pain management in hospitalised
cancer patients.

Methods/design: This is a before-after cluster phase II study. After the before assessment, the experimental
intervention – the Pac-IFicO programme – will be implemented in ten medicine, oncology and respiratory disease
hospital wards. The same assessment will be repeated after the completion of the intervention. The Pac-IFicO
programme is a complex intervention with multiple components. It includes focus group with ward professionals
for identifying possible local obstacles to optimal pain control, informative material for the patients, an educational
program performed through guides from the wards, and an organisational intervention to the ward. The primary
end-point of the study is the proportion of cancer patients with severe pain. Secondary end-points include opioids
administered in the wards, knowledge in pain management, and quality of pain management. We plan to recruit
about 500 cancer patients. This sample size should be sufficient, after appropriate statistical adjustments for
clustering, to detect an absolute decrease in the primary end-point from 20% to 9%.

Discussion: This trial is aimed at exploring with an experimental approach the efficacy of a new quality
improvement educational intervention.

Trial registration: ClinicalTrials.gov: NCT02035098
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Background
Pain is one of the most common reasons for request-
ing health care service attention. The World Health
Organization (WHO) estimates that 20% of individuals
worldwide have some degree of chronic pain [1,2].
Despite the availability of effective analgesic drugs and

of published guidelines [3-8] as well as of educational pro-
grams on the assessment and treatment of cancer-related
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pain [9], chronic pain is still under-diagnosed and its
treatment is not adequate in many patients with both
solid and haematological malignancies, in any stage of
the disease [10,11].
Data from a systematic revision of the literature show

that pain prevalence in cancer patients ranges from 33%
in patients after curative treatment to 59% in patients
on anticancer treatment, up to 64% in patients with
advanced or terminal phase of disease [12].
Pain was undertreated in about 50% of the cancer

patients evaluated in 26 trial by means of the Pain
Management Index (PMI) [13] which evaluates the
congruence between the patient’s reported level of pain
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and the intensity/strength of the analgesic therapy.
Other surveys conducted in Italy and across Europe
[10,14,15] confirmed these data, showing that pain
was experienced in all cancer stages and that it was
inadequately managed in a significant percentage of
patients, both in early and metastatic stages, ranging
between 56% and 82% and it is undertreated in
oncology clinics, pain and palliative care and hospice
canters [16-18].
Since 2010 pain assessment has been required by law

for all patients in all Italian hospitals [19]. Major causes of
undertreated pain in our country include: administration
of analgesic drugs on request versus around the clock,
prolonged use of no steroidal anti-inflammatory drugs
[20], the employment of weak opioids, also for long
periods of time, instead of strong opioids, the use of
low doses of strong opioids [10,15] as well as the use
of strong opioids only in metastatic and advanced
disease stages, in order to avoid physical or psychological
dependence, tolerance or side effects. All these factors
were found to be related to malpractice among Health
Care Professionals (HCPs).
The systematic management of cancer related pain is

not included in the standard educational programs for
clinicians in the Italian schools of medicine, whereas
specific courses are available for nurses, who may also
access a larger number of training courses on pain
assessment and management, compared to clinicians
[21-25]. On the whole, educational programs for health
workers rarely meet the need for an adequate pain
control in the daily practice. This may depend on different
factors, such as : lack of comprehensive training programs
for all the different health professionals involved in
pain assessment and management, pain assessment
carried out by nurses that is rarely followed by an effect-
ive evaluation and prescription by physicians, which
demotivates nurses [9].
As indicated in the international guidelines, the optimal

treatment of pain in cancer patients has recently been
acknowledged as a major goal to guarantee the quality of
care in hospitalized patients.
The availability of an effective protocol to improve the

quality of pain control in hospitalized patients is mandatory
in the daily practice in hospital units.
There is enough evidence supporting the potential

effectiveness of the single issues (concerning the extent
of information to the patients, education of HCPs and
organizational support) of a program for the improvement
of the quality of pain control in hospitalized patients
[26-40]. The implementation and the effectiveness
assessment of new pain educational programs is a
mandatory issue (including education, information
and organizational support) with the aim to improve pain
measurement and control in all stages of oncological
diseases. Such programs should have a multidisciplinary
approach, thus involving nurses, physicians, psychologists,
spiritual assistants and social workers, providing all
health professionals with the needed information and
training through a team work combining professional
expertise and cure tailoring, and involving patients,
who must be informed about pain and pain management
and be encouraged to take an active role in their pain
management [5,41].
A group of health professionals from different institutions

developed a complex educational intervention aimed
at improving pain control in hospitalized cancer patients.
The acronym of the programme is Pac-IficO (P for
Protocol, I for Information; F for Education and O
for Organization). The Pac-IficO Programme includes
a number of integrated interventions and is targeted to
hospital wards, with the aim to significantly improve pain
control in cancer patients.
The general aim of this study is assessing the effective-

ness of the Pac-IFicO Programme in improving the quality
of pain management in hospitalised cancer patients.
In this manuscript we report in detail the protocol

used.

Methods/design
Objectives
Primary aim
The primary aim of this trial is to evaluate the effectiveness
of the Pac-IFicO programme in improving the control of
severe pain in cancer patients admitted to general
medicine, oncology and respiratory disease wards of
three Italian regions.

Secondary aims
The secondary aims of this study include the assessment
of:

○ type and quantity of opioids administered in the
wards;

○ knowledge of the ward professionals in pain
management;

○ quality of pain management in cancer patients.

Study design
This is a multicentre uncontrolled before–after cluster
trial performed within hospital wards participating in
the assessment of the Pac-IFicO programme.
The main objective of the Pac-IFicO programme is

improving the quality of pain management in hospitalised
cancer patients. The targets of the intervention are the
professionals working in the hospital ward, but the out-
comes of interest are assessed in clusters of patients from
the hospital wards before and after the implementation of
the Pac-IFicO programme.
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The study is organised in different phases:

Preliminary phase

○ Identification of the eligible wards

“Before” assessment in the selected wards

○ Before evaluation according to the procedures of
assessment

Implementation of the experimental intervention
in the selected wards

○ Implementation of the PAC-IFicO programme

“After” assessment in the selected wards

○ After evaluation according to the procedures of
assessment

Procedures of the study
Identification of the wards
The three regional coordinators of the study obtained from
local health authorities the list of all hospitals and wards
of the region. For each ward the following information was
collected: denomination and classification, number of beds,
number of ordinary admissions per year with a primary or
secondary diagnosis of tumour (ICD-IX 140-239) and their
average length of stay in ward. An approximation of the
punctual prevalence of the oncological patients was esti-
mated for each ward from the last two information.
The process of identification of the eligible wards

participating to this study is performed according to
the following procedures:

➣ identification of all potential eligible units from
the list of the hospital wards of each region
(criteria 2-6 of the ward-level inclusion criteria);

➣ phone interview with the nurse coordinators on
previous training on pain management received by the
wards (criteria 1 of the ward-level exclusion criteria);

➣ random sampling, for each region, of the first eligible
ward and subsequent evaluation of the consent from
the Hospital management and the head of the ward to
participate in the study. The procedure were repeated
until two eligible units per region were identified.

The procedures and the dimensions of assessment for
each identified ward include three levels:

Ward level
○ Information about the total consumption of opioids
of the ward in the 6 months before and in the 6
months after the implementation of the Pac-IFicO
programme were collected from the Hospital
pharmacy.

Staff level
○ For all physicians and nurses of the ward
information about qualification, years of service,
training in pain management were collected.

○ Knowledge of the ward professionals in pain
management were assessed before and after the
implementation of the intervention by
administering the Italian version of the Pain
Attitudes and Knowledge Scale (PAK) [24,42];

Patient level
○ The quality of pain management is assessed before
and after the implementation of the intervention by
administering the APS-POK [43] to all eligible cancer
patients in five weekly established sessions. The first
session will be before T0) and thereafter one week
apart: T7-T14-T21-T28. Each session will start at
14.00 on a midweek day. Eligible patients of each
ward were identified by the nurse coordinator in the
morning of the established day of assessment.

○ For all eligible cancer patient demographic and
clinical information were collected. Moreover, date
and time of evaluation, and causes for failed
evaluation were also registered.

End-points
Primary end-point
The primary end-point of the study is the percentage of
hospitalized cancer patients with average severe pain
(score 7-10) within the latest 24 hours in the after sample
as compared to the before sample.

Secondary end-points

Ward level
○ Indicators about opioids administration includes:
type and total amount of opioids administered in
the wards to all patients;

Staff level
○ Knowledge and attitudes of the ward professionals
in pain management were assessed with the Italian
version of the Pain Attitudes and Knowledge Scale
(PAK). The questionnaire was developed and
validated by Lebovitz et al [44], and subsequently
translated, adapted and validated into Italian
[24,42]. The Italian version of the PAK includes
10 items, aiming to evaluate health professionals
relating to their knowledge in the field of pain
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assessment, use of analgesics and pain management
in oncological patients.

Patient level
○ The quality of pain management was assessed
with the APS-POK. The questionnaire was
originally developed and validated with the aim
of assessing pain and pain control as perceived
and rated by the patient [45]. The APS-POK
is constituted of three major sections assessing:
pain intensity and interference during the last
24 hours (9 items from the Pain Inventory),
[46] patient’s satisfaction about pain treatment
(3 items), possible prejudices preventing optimal
pain management (7 items). The APS-POQ was
translated and validated into Italian [43].

Eligibility criteria

Hospital level
1. consent from the Hospital Management to

participate to the study

Ward level
Including criteria

1. consent from the head of the ward to participate

in the study;
2. ward classified as oncology, medicine, respiratory

disease ward according to the regional
classification of hospitals;

3. number of beds;
4. number of ordinary admissions with primary or

secondary diagnosis of tumour (ICD-IX 140-239)
>180 per year;

5. yearly average stay in hospital between 4 and 19
days;

6. punctual prevalence of patients with primary
or secondary diagnosis of tumour
(ICD-IX 140-239) ≥ 8 patients.
Excluding criteria
1. the ward had received or is receiving quality

improvement programmes of staff education for
improving pain control.

Staff level
1. affiliation to the ward;
2. informed consent to participate in the study.

Patient level
Including criteria

1. patients admitted in the ward for at least

24 hours;
2. age ≥ 18 years
3. able to fill in the questionnaire according the
health care professionals judgment;

4. informed consent to participate to the study.
Excluding criteria
1 patient already assessed in one of the previous

assessments.

THE PAC-IFicO programme
In all selected wards the PAC-IFicO programme will
be implemented. The PAC-IFicO programme shows
significant differences if compared to previous Italian
“Pain-free Hospital” experiences. Such differences can
be listed as follows:

➣ a rigorous research in terms of methods and
subsequent phases of the project;

➣ the use within hospital units of a “Program” with the
same modalities of implementation;

➣ comprehensive employment of all the components
of the “Program”;

➣ training based on adult education programs:
education based on local barrier clearing
(pre-education focus) and peer-to-peer training
among colleagues;

➣ local organizational support interventions following
the training phase;

➣ the involvement of both clinicians and nurses into
the project [47];

Additional file 1: Table S1 describes the 4 phases of
the Pac-IFicO Protocol [48,49].
Within each involved units, two Guides (a physician and

a nurse) will be appointed, who will attend a four-day
training course, with the aim to be enabled, in turn, to
train and educate their colleagues in their unit relating to
the “standard implementation” of the Program.
All the patients in the involved units will receive an

information pack on pain control, during the whole
protocol (three months after the completion of the
training course for the health professionals).
After the training course for all the health professionals,

the following organizational support interventions will be
performed:

1. Monthly debate (for three months) on a crucial
clinical case within the unit with the support of
both the appointed Guides and a regional
coordinator;

2. Peer to peer learning interviews among the unit staff
with the Guides

3. Audit interview to the nurse coordinator of the unit
three months after the completion of the training
phase.
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The Program includes a procedure for the evaluation
of the quality of the implementation process. In particular,
the following evaluations will be carried out:

➣ Evaluation of the training program; the whole
process of design, implementation and learning
assessment will be evaluated according to the
Quality Improvement Programs. Process indicators
will be used concerning the subsequent phases of
both the training program for the Guides and of the
standard implementation process.

➣ Evaluation of the organizational support program: all
the critical clinical cases discussed within the unit
will be analysed; all the support interviews among
colleagues will be tracked and collected; all the audit
interviews to the nurse coordinator and to the unit
chief will be also analysed.

Ethical approval
The protocol was approved by the Ethics Committee of
the Promoting Center, (CE 11/11, 18 febbraio 2011), and
from the Ethics committees of all participating centres.

Statistical considerations
Primary end-point
The primary outcome measurement in the present study
is the percentage of hospitalized cancer patients with
severe pain within the latest 24 hours (score 7-10).

Sample size
To address the effectiveness of the Pac-Ifico Programme, a
clustered sample size was estimated with an alpha error of
0.05 and a power of 80%, assuming an intraclass correlation
coefficient (ICC) for the primary endpoint equal to 0.01.
According to these assumptions we estimated that 10 hos-
pital wards, with cluster size equal to 25 pre-intervention
and 25 post-intervention patients corresponding to overall
500 patients, would be sufficient to detect an absolute
decrease in the primary endpoint from 20% to 9%,
corresponding to an odds ratio of 0.4.

Statistical analysis
Patients’ characteristics by pre and post-intervention
groups and/or by centres were reported as means,
frequency and percentage, for continuous and categorical
variables, respectively. Student t-test for continuous
variables and Pearson chi-square for categorical variables
were used to compare pre-intervention vs. post-intervention
group.
To account for the nested nature of the study design

(i.e. patients clustered within wards), primary and
secondary endpoints were analysed with a generalized
hierarchical linear model [50,51].
Results comparing pre-intervention vs. post-intervention
group were expressed in terms of mean differences and
odds ratios (OR) along with their 95% confidence intervals
(95% CI) for hierarchical linear and logistic models, respect-
ively. Some analyses were adjusted for known confounders
as reported in details in the specific tables.
Two-sided P-values < 0.05 were considered statistically

significant. All the analyses were performed using the
SAS Statistical Package Release 9.1 (SAS Institute, Cary,
NC, USA).

Discussion
Although pain evaluation and management is codified
both in available guidelines and, in Italy, also in the Law
38/2010, pain is still often uncontrolled both in cancer
patients and in patients with non oncological chronic
diseases.
Our Study aims to improve the quality of pain manage-

ment in patients admitted to medicine, oncology and
pneumology units in three Italian Regions: Liguria,
Piemonte and Veneto.
By means of consolidated educational and organizational

methodologies, the Pac-IFicO Programme actually reinforces
current strategies for cancer related pain control according
to international guidelines in some medicine, oncology and
respiratory disease wards. Not only does the present study
aim to consolidate scientific knowledge relating to clinical
and non clinical recommendations contained in the object
Program, but it also aims to assess the effectiveness of the
whole Program as a tool to improve health care in cancer
patients in pain.
The aim of this study was to assess whether the imple-

mentation of the programme may determine effective
changes in the attitudes and behaviour of health profes-
sionals in view of a better practice, and whether these
changes have a positive impact on the control of pain in
cancer patients. The results will be analysed and interpreted
at three levels: the ward level, the staff level, and the patient
level, the last to evaluate the effectiveness of the induced
changes in terms of an improved quality of health care.
One of the most innovative features of the present

programme is the appointment of two Guides in the unit
(a physician and a nurse, i.e. a small team) who will first
attend a 4-day long training course, after which they will
reproduce a “standard implementation” training to all their
colleagues, including all the physicians and nurses within
the involved unit. The hospital staff will thus become
a source of continuous training, which multiplies by
involving new professionals. Moreover, the monthly
grand rounds on critical clinical cases, along with the
peer to peer learning assessment interviews among the
unit health professionals with the Guides strengthen and
improve any educational initiative by including the whole
involved staff.
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Additional file 1: Table S1. Phases of the PACIFICO Program.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
CR, MS, CP, wrote the paper after having planned the study protocol with all
the other Authors. All the Authors revised the study protocol critically. EP
and FP gave their contribution in the statistical section. Moreover CP and EP
were the Coordinating Research Group of the Study Protocol. CP was the
Scientific Responsable of the Study Protocol. All the Authors gave final
approval of the version to be published and agree to be accountable for all
aspects of the work in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately investigated and resolved.
All the Authors read and approved the final manuscript.

Authors’ information
Carla Ida Ripamonti, MD specialized in medical oncology and clinical
pharmacology , Head of Supportive Care in Cancer Unit at the Fondazione
IRCCS, Istituto Nazionale dei Tumori, Milano (INT), and in the past Vice
Director of Pain Therapy and Palliative Care Unit of INT. Member of:
European Society Medical Oncology (ESMO) Faculty Member Educational
Committee; Supportive and Palliative Care; Co-Chair of the ESMO Palliative
Care Working Group (PCWG); ESMO Media Ambassador; Italian Member of
Multinational Association Supportive Care Cancer (MASCC); the life-time
Board of Directors of the International Association Hospice Palliative Care
(IAHPC).
Maria Adelaide Pessi, a medical oncologist mainly involved in the treatment
of ovarian and gastrointestinal cancers. She actively participated in the
development of national and international clinical trials, specially related with
adjuvant and palliative treatment of gastrointestinal cancers and treatment
of nausea and vomiting from chemotherapy. Since 2009 she is part of the
supportive care team.
Massimo Costantini, a physician specializing in oncology, is Head of the
Palliative Care Unit at the IRCCS S. Maria Nuova Hospital of Reggio Emilia
(Italy). His research interests are in the areas of palliative care and quality of
life. Since 2007, he is Visiting Professor in Palliative Care at the Department of
Palliative Care, Rehabilitation and Policy, King’s College London (UK). He is
author or co-author of more than 100 peer reviewed publications.
Carlo Peruselli, President of Italian Society of Palliative Care (SICP).
Cesarina Prandi, Research Nurse, Secretary of Italian Society of Palliative Care
(SICP).
Lorenza Garrino, actively involved in Educational programs at the
Department of Pubblic Health and Pediatrics Sciences University of Turin
Italy.
Elisa Perfetti is a pharmacist working as Clinical Trial Coordinator at the
Oncology Unit of a Hospital in the North of Italy. Anna De Luca, Marco
Visentin are Directors of Pain Therapy and Palliative Care Units and
Educational programs in the 2 comprehensive Hospitals in the North of Italy.
Fabio Pellegrini, is a statistician working at the Biostatistic Unit, Fondazione
Mario Negri Sud. He published more than 150 papers.

Acknowledgements
*Study Group for designing and planning of the Information – Training and
Organizational Program.
Alberto Dal Molin Nurse PhD University of Study of Oriental Piedmont, Italy.
Carolina Dello Russo Nurse Tutor University of study of Turin, Italy.
Lorenza Garrino Researcher Nurse Department of Public Health and
Pediatrics sciences University of Turin, Italy.
Patrizia Guglielmo Nurse San Giovanni Bosco Hospital,Turin,Italy.
Cesarina Prandi Nurse Manager Palliative Care Unit Biella Hospital.
Maria Teresa Rubiolo Nurse Quality Service ASL Cuneo 1, Italy.
Riccardo Sperlinga Nurse Tutor Cattolica University of study Turin, Italy.
Maria Marina Torresan Nurse Palliative Care Unit City of Health of Turin,
Italy.
Alessandro Valle Physician Palliative Care Unit, Faro Foundation, Turin, Italy.
Elisa Finiguerra Nurse Palliative Care Unit, Biella Hospital, Biella Italy.
Alessia Baldon Psychologist Palliative Care Unit, Biella Hospital, Biella Italy.
*Italian Minister of Health (Ministero della Salute – Direzione Generale della
Ricerca Scientifica e Tecnologica) for Funding “Progetto di Ricerca Finalizzata,
Ricerca oncologica Regione Piemonte RFPS-2006-6-341684. Experimental
evaluation of the effectiveness of quality programs to improve pain
management both in hospital and at home”.
*Foundation 3B Biella Italy for funding the submission.
*A language editor has made significant revision of the manuscript.

Author details
1Supportive Care in Cancer Unit, Department of Hematology and
Pediatric Onco-Hematology, Fondazione IRCCS, Istituto Nazionale dei
Tumori, Milano, Italy. 2Palliative Care Unit Biella Hospital Italy, Biella, Italy.
3Palliative Care Unit, IRCCS Arcispedale Santa Maria Nuova, Reggio Emilia, Italy.
4Unit of Oncology Biella Hospital Italy, Biella, Italy. 5Unit of Biostatistic,
Fondazione Mario Negri Sud, Santa Maria Imbaro, Chieti, Italy. 6Palliative Care
Unit Vicenza Hospital, Vicenza, Italy. 7Department of Public Health and Pediatrics
Sciences, University of Turin, Turin, Italy. 8Palliative Care Unit, Cittadella della
Salute Torino, Torino, Italy.

Received: 4 February 2014 Accepted: 19 March 2014
Published: 29 March 2014
References
1. Brennan F, Carr DB, Cousins M: Pain management: a fundamental human

right. Anesth Analg 2007, 105(1):205–221.
2. Editorial: Managing pain effectively. Lancet 2011(9784):2151.
3. World Health Organization: Cancer Pain Relief. 2nd edition. Geneva: World

Health Organization; 1996.
4. Agency for Health Care Policy and Research, Acute Pain Management Panel:

Acute Pain Management: Operative or Medical Procedures and Trauma,
Clinical Practice Guideline. Washington, DC: US Department of Health and
Human Services; 1992.

5. Ripamonti CI, Santini D, Maranzano E, Berti M, Roila F: Management of
cancerpain. ESMO clinical practice guidelines for diagnosis, treatment
and follow-up. Ann Oncol 2012, 23(Suppl. 7):vii139–vii154.

6. Caraceni A, Hanks G, Kaasa S, Bennett MI, Brunelli C, Cherny N, Dale O,
De Conno F, Fallon M, Hanna M, Haugen DF, Juhl G, King S, Klepstad P,
Laugsand EA, Maltoni M, Mercadante S, Nabal M, Pigni A, Radbruch L, Reid C,
Sjogren P, Stone PC, Tassinari D, Zeppetella G, European Palliative Care Research
Collaborative (EPCRC), European Association for Palliative Care (EAPC): Use of
opioid analgesics in the treatment of cancer pain: evidence-based
recommendations from the EAPC. Lancet Oncol 2012, 13:58–68.

7. NCCN: National Comprehensive Cancer Network: Guidelines: Adult Cancer
Pain. J Hosp Palliat Nurs 2009, 11:154–164.

8. SIGN-Scottish Intercollegiate Guidelines Network Control of pain in adults
with cancer: A National Clinical Guideline. Edinburgh: NHS Quality
Improvement Scotland; 2008:106. www.sign.ac.uk.

9. Goldberg GR, Morrison RS: Pain management in hospitalized cancer
patients: a systematic review. J Clin Oncol 2007, 25(13):1792–1802.

10. Costantini M, Ripamonti C, Beccaro M, Montella M, Borgia P, Casella C,
Miccinesi G: Prevalence, distress, management and relief of pain during
the last three months of cancer patients’ life. Results of an Italian
mortality follow-back survey. Ann Oncol 2009, 207:29–35.

11. Morselli M, Bandieri E, Zanin R, Buonaccorso L, D’Amico R, Forghieri F,
Pietramaggiori A, Potenza L, Berti A, Cacciapaglia G, Molitierno A, Galli L,
Artioli F, Ripamonti C, Bruera E, Torelli G, Luppi M: Pain and emotional
distress in leukaemia patients at diagnosis. Leuk Res 2009, 34(2):e67–e68.

12. Van den Beuken-van Everdingen MHJ, De Rijke JM, Kessels AG, Schouten HC,
van Kleef M, Patijn J: Prevalence of pain in patients with cancer: a systematic
review of the past 40 years. Ann Oncol 2007, 18(9):1437–1449.

13. De Andrea S, Montanari M, Moja L, Apolone G: Prevalence of
undertreatment in cancer pain. A review of published literature.
Ann Oncol 2008, 19(12):1985–1991.

14. Breivik H, Cherny N, Collett B, De Conno F, Filbet M, Foubert AJ, Cohen R,
Dow L: Cancer-related pain: a pan-European survey of prevalence,
treatment, and patients attituted. Ann Oncol 2009, 20:1420–1433.

15. Klepstard P, Kaasa S, Cherny N, Hanks G, De Conno F, Research Steering
Committee of the EAPC: Pain and pain treatments in European Palliative
Care Units. A cross sectional survey from the European Association for
Palliative Care Research Network. Palliat Med 2005, 19(6):477–484.

http://www.biomedcentral.com/content/supplementary/1472-684X-13-15-S1.doc
http://www.sign.ac.uk/


Ripamonti et al. BMC Palliative Care 2014, 13:15 Page 7 of 7
http://www.biomedcentral.com/1472-684X/13/15
16. Apolone G, Corli O, Caraceni A, Negri E, DeAndrea S, Montanari M, Greco MT,
Cancer Pain Outcome Research Study Group (CPOR SG) Investigators: Pattern
and quality of care of cancer pain management. Results from the Cancer
Pain Outcome Research Study Group. Br J Cancer 2009, 100:1566–1574.

17. Barbera L, Seow H, Husain A, Howell D, Atzema C, Sutradhar R, Earle C,
Sussman J, Liu Y, Dudgeon D: Opioid prescription after pain assessment:
a population-based cohort of elderly patients with cancer. J Clin Oncol
2012, 30:1095–1099.

18. Fisch MJ, Lee J-W, Weiss M, Wagner LI, Chang VT, Cella D, Manola JB,
Minasian LM, McCaskill-Stevens W, Mendoza TR, Cleeland CS: Prospective,
observational study of pain and analgesic prescribing in medical
oncology outpatient with breast, colorectal, lung or prostate cancer.
J Clin Oncol 2012, 30:1980–1989.

19. Repubblica Italiana: Legge 15 marzo 2010, n. 38: disposizioni per garantire l’accesso
alle cure palliative e alla terapia del dolore. Gazzetta Ufficiale 65 del; 2010.

20. Sichetti D, Bandieri E, Romero M, Di Biagio K, Lupi M, Belfiglio M, Tognoni G,
Ripamonti C, for the ECAD Working Group: Impact of setting of care on
pain management in patients with cancer: a multicentre cross-sectional
study. Ann Oncol 2010, 21:2088–93.

21. Costantini M, Viterbori P, Flego G: Prevalence of pain in Italian hospitals:
results of a regional cross-sectional survey. J Pain Symptom Manage 2002,
23:221–30.

22. Ripamonti C, Zecca E, Brunelli C, Grof L, Boffi R, Caraceni A, Galeazzi G,
Martini C, Panzeri C, Saita L, Viggiano V, De Conno F: Pain experienced by
patients hospitalized at the national Cancer Institute of Milan: Research
project “Towards a pain-free hospital”. Tumori 2000, 86:412–8.

23. Visentin M: Towards a pain free-hospital. A project and a campaign for
the improvement of health care. Recenti Progressin Medicina 1999, 90:321–4.

24. Visentin M, Trentin L, De Marco R, Zanolin E: Knowledge and attitudes of
Italina medical staff towards the approach and treatment of patients in
pain. J Pain Symptom Manage 2001, 22:925–30.

25. Visentin M, Zanolin E, Trentin L, Sartori S, De Marco R: Prevalence and treatment
of pain in adults admitted to Italian hospital. Eur J Pain 2005, 9:61–7.

26. Lomas J, Enkin M, Anderson GM, Hannah WJ, Vayda E, Singer J: Opinion
leaders vs. audit and feedback to implement practice guidelines:
delivery after previous cesarean section. JAMA 1991, 265:2202–7.

27. Soumerai SB, McLaughlin TJ, Gurwitz JH, Guadagnoli E, Hauptman PJ, Borhs C,
Morris N, McLaughlin B, Gao X, Willison DJ, Asinger R, Gobel F: Effect of local
medical opinion leaders on quality of care for acute myocardial infarction:
a randomized controlled trial. JAMA 1998, 279:1392–4.

28. Berwick DM, Coltin KL: Feedback reduces test use in a health
maintenance organization. JAMA 1986, 255:1450–4.

29. Oldenmenger WH, SillevisSmitt PAE, van Montfort CAGM, de Raaf PJ,
van der Rijt CCD: A combined pain consultation and pain education
program decreases average and current pain and decreases interference
in daily life by pain in oncology outpatients: A randomized controlled
trial. Pain 2011, 152:2632–2639.

30. Holmboe E, Scranton R, Sumption K, Hawkins R: Effect of medical record
audit and feedback on residents’ compliance with preventive health
care guidelines. Academic medicine. Acad Med 1998, 73:901–3.

31. Dulko D: Audit and feedback as a clinical practice guideline
implementation strategy: a model for acute care nurse practitioners.
Worldviews Evid Based Nurs 2007, 4(4):200–9.

32. Gemson DH, Ashford AR, Dickey LL, Raymore SH, Roberts JW, Ehrlich MH,
Foster BG, Ganz ML, Moon-Howard J, Field LS, Bennett BA, Elinson J, Francis CK:
Putting prevention into practice. Impact of a multifaceted physician
education program on preventive services in the inner city. Arch Intern Med
1995, 155:2210–6.

33. Karuza J, Calkins E, Feather J, Hershey CO, Katz L, Majeroni B: Enhancing
physician adoption of practice guidelines. Dissemination of influenza
vaccination guideline using a small-group consensus process. Arch Intern
Med 1995, 155:625–32.

34. Shiffman RN, Liaw Y, Brandt CA, Corb GJ: Computer-based guideline
implementations systems: a systematic review of functionality and
effectiveness. J Am Med Inform Assoc 1999, 6:104–14.

35. Weingarten SR, Riedinger MS, Conner L, Lee TH, Hoffman I, Johnson B,
Ellrodt AG: Practice guidelines and reminders to reduce duration of
hospital stay for patients with chest pain. An interventional trial.
Ann Intern Med 1994, 120:257–63.

36. Goldberg HI, Wagner EH, Fihn SD, Martin DP, Horowitz CR, Christensen DB,
Cheadle AD, Diehr P, Simon G: A randomized controlled trial of CQI teams
and academic detailing: can they alter compliance with guidelines?
Jt Comm J Qual Improv 1998, 24:130–42.

37. Soumerai SB, Avorn J: Principles of educational outreach (“academic detailing”)
to improve clinical decision making. JAMA 1990, 263:549–56.

38. Davis DA, Taylor-Vaisey A: Translating guidelines into practice. A systematic
review of theoretic concepts, practical experience and research evidence
in the adoption of clinical practice guidelines. Can Med Assoc J 1997,
157:408–16.

39. Jamtvedt G, Young JM, Kristoffersen DT, Thomson O’Brien MA, Oxman AD:
Audit and feedback: effects on professional practice and health care
outcomes. Cochrane Database Syst Rev 2003, 3, CD000259.

40. Farmer AP, Légaré F, Turcot L, Grimshaw J, Harvey E, McGowan JL, Wolf F:
Printed educational materials: effects on professional practice and health
care outcomes. Cochrane Database Syst Rev 2008, 16(3):CD004398.

41. De Wit R, van Dam F, Zandbelt L, van Buuren A, van der Heijden K,
Leenhouts G, Loonstra S: A pain education program for chronic cancer
pain patients: follow-up results from a randomized controlled trial.
Pain 1997, 73(1):55–69.

42. Zanolin E, Visentin M, Trentin L, Saiani L, Brugnolli A, Grassi M: A
questionnaire to evaluate the knowledge and attitudes of health care
providers on pain. J Pain Symptom Manage 2007, 33(6):727–36.

43. Ferrari R, Novello C, Catania G, Visentin M: La soddisfazione del paziente
per il trattamento del dolore: la versione italiana del
PatientOutcomeQuestionnaire dell’American Pain Society. Rec Prog Med
2010, 101(7–8):283–8.

44. Lebovitz AH, Florence I, Bathina R, Hunko V, Fox MT, Bramble CY: Pain
knowledge and attitudes of healthcare providers: practice characteristics
differences. Clin J Pain 1997, 13:237–43.

45. McNeill JA, Sherwood GD, Starck PL, Thompson CJ: Assessing clinical
outcomes: patient satisfaction with pain management. J Pain Symptom
Manage 1998, 16:29–40.

46. Daut R, Cleeland C, Flanery R: Development of the Wisconsin brief pain
questionnaire to assess pain in cancer and other diseases. Pain 1983,
6:247–63.

47. Becker A, Leonhardt C, Kochen MM, Keller S, Wegscheider K, Baum E,
Donner-Banzhoff N, Pfingsten M, Hildebrandt J, Basler HD, Chenot JF: Effects of
two guideline implementation strategies on patient outcomes in primary
care: a cluster randomized controlled trial. Spine 2008, 33(5):473–80.

48. Garrino L, Guglielmo P, Martin B, Prandi C: Pianificazione della valutazione
del percorso di formazione-azione del progetto miglioramento del
controllo del dolore nei pazienti oncologici ospedalizzati. Tutor 2011,
11(2-3):84–94.

49. Jamtvedt G, Young JM, Kristoffersen DT, Thomson O’Brien MA, Oxman AD:
Audit and feedback: effects on professional practice and health care
outcomes. Cochrane Database Syst Rev 2006, 2:CD000259.

50. Singer JD, Willett JB: Applied longitudinal data analysis: modeling change and
event occurrence. New York: Oxford University Press; 2003.

51. Snijders TAB, Bosker RJ: Multilevel analysis: an introduction to basic and
advanced multilevel modelling. London: SAGE Publications; 1999.

doi:10.1186/1472-684X-13-15
Cite this article as: Ripamonti et al.: The effectiveness of the quality
program Pac-IficO to improve pain management in hospitalized cancer
patients: a before-after cluster phase II trial. BMC Palliative Care
2014 13:15.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Methods/design
	Objectives
	Primary aim
	Secondary aims

	Study design
	Procedures of the study
	Identification of the wards

	End-points
	Primary end-point
	Secondary end-points

	Eligibility criteria
	THE PAC-IFicO programme
	Ethical approval
	Statistical considerations
	Primary end-point

	Sample size
	Statistical analysis

	Discussion
	Additional file
	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


