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Background: Chronic pain (CP) prevalence estimates addressing a wide phenotype are still quite fragmented and may vary widely
due to the lack of standardized tools of investigation. There is an urgent need to update general population CP estimates.
Methods: For this purpose, the Brief Five-item Chronic Pain Questionnaire was developed through experts’ consultations for design
and content validity assessment; literature analysis of measures used to investigate CP for general population surveys; understand-
ability evaluation through a survey on a convenience sample of affected and non-affected individuals; reliability assessment by means
of two double-wave online surveys carried out by the Italian Twin Registry; criterion and construct validity assessment through the
third wave of the 2019 European Health Interview Survey (Ehis).
Results: Key dimensions were defined to describe CP main aspects from a public health perspective. Literature analysis showed that
validated questionnaires were rarely used to address important public health CP aspects. Understandability of the measure was good.
Test-retest analyses showed adequate reliability of the measure: k values were at least “moderate” with highest values regarding CP
“occurrence” and “intensity”. Correlations of CP with well-known comorbidities (cancer, depression), and specific traits (age,
education) as well as of CP and its intensity with “physical pain occurrence and intensity” detected in the Ehis 2019, confirmed,
respectively, a good construct and criterion validity. Construct validity was also evaluated through the correlation between “perceived
treatment effectiveness” and “interference of pain in daily life activities” as recorded in the Ehis 2019.
Conclusion: The designed questionnaire is a brief self-administered measure, particularly suitable to detect persistent states of pain
and related intensity in large-scale general population surveys by means of a first filtering item followed by four further items. It is, in
fact, designed to detect CP possible underlying causes/triggers, drugs/treatments taking and frequency, and self-perceived effectiveness
among CP sufferers. Further validation of the measure in different social and cultural contexts is desirable.
Keywords: chronic pain, epidemiology, methodology, questionnaire, survey, European Health Interview Survey

Introduction
Chronic pain (CP) is defined as persistent or recurrent pain lasting longer than 3 months and it refers to a wide range of
clinical conditions that have recently been systematically categorized into the 11th version of the International
Classification of Diseases (ICD-11).1,2 CP affects 1 in 5 individuals worldwide and has a heavy load on families,
healthcare systems and national economies.3 CP has, in fact, detrimental biological, physical, psychological and social
consequences, being among the major causes of “years lived with disability”.4

Despite the enormous burden of CP, its epidemiology is still quite fragmented and prevalence estimates vary widely,
owing mainly to the lack of standardized tools of investigation and discrepancies of CP definitions used in
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epidemiological research. As recently reviewed by Steingrìmsdòttir and colleagues,5 indeed, standardized methods for
ascertaining CP in epidemiological studies should be a priority, since these methods are insufficiently developed. In
addition, clinical recorded data, one of the major sources of health information, are not structured with respect to CP,
representing a further challenge to provide sound estimates for this phenomenon.

In Italy, the most recent CP prevalence estimates regarding the general population come from a pan-European study
conducted more than 15 years ago which accounted for a prevalence of nearly 26% of CP-affected individuals.6 More
recent estimates derive from a few surveys on very restricted samples in dissimilar settings or surveys focused on pain
subtypes: a cross-sectional survey on adult population (N=1300) living in Narni, which revealed a CP prevalence of
28.4%;7 a retrospective population-based study on stroke patients (N=601) in the Rimini district, revealing a prevalence
of central post-stroke pain of 11%.8

At the European level the situation is similar, the importance of CP is well-recognized, but prevalence data are quite
outdated,6 and the whole picture cannot be easily discerned out of disparate small-scale studies.

From a public health perspective, there is a clear need to focus on CP as a general affliction occurring in many
different conditions, and across diagnoses. CP major comorbidities, outcomes and psychosocial burden, in fact,
frequently depend more on the severity and interference of pain than on the specific, underlying diagnosis in itself.5

In this framework, there are important reasons for the development of a short and effective CP questionnaire for large,
national epidemiological studies addressing the general population. Since CP is an experience with high individual
variability, we think, as many experts do,9,10 that a subjective measure of CP is likely to be more valuable than any other
objective measure.

The study describes the design and validation of a short-self-administered questionnaire in Italy – The “Brief Five-
item Chronic Pain Questionnaire” (“5-Item CP Quest”) – useful to detect CP sufferers in epidemiological surveys of the
Italian general population, and among them, to assess a few public health-relevant CP dimensions.

Materials and Methods
The CP research project complies with the requirements of the Helsinki Declaration for research involving human beings
(version 19 October 2013) and it was approved by the Ethics Board of Istituto Superiore di Sanità (ISS).
A multidisciplinary group of experts was established with one CP clinician WR (algologist), four epidemiologists
MAS, CF, EM, and VT, one psychologist experienced in CP MT, two statisticians LG and AB, one survey designer
MF and one scientific information retrieval expert LS. They are co-authors of the present study and variously took part in
the different phases described below.

The “5-Item CP Quest” was developed following the model proposed by Tsang and colleagues:11

(a) Experts’ consultations to frame the problem, from a public health perspective, of obtaining updated prevalence
estimates of CP among the general population and to choose key dimensions of CP to be investigated (2017).

(b) Literature search to detect questionnaires which could have met the needs highlighted by the group of experts
(2017).

(c) Based on literature search results, experts’ consultations to design the measure prototype and the assessment of its
“content validity” and understandability (2018).

(d) “Reliability” assessment, across time, of the prototype measure through two distinct double-wave online surveys
on adult twin-samples provided by the Italian Twin Registry (ITR) at ISS (July and October 2018).

(e) “Criterion validity” and “Construct validity” assessment through the results obtained with the administration of
the “5-Item CP Quest” within the “European Health Interview Survey” carried out in Italy by the Italian Institute
of Statistics (ISTAT) in 2019 (Ehis wave 3, 2019).12

Phase a
The first experts’ consultations were conducted in three face-to-face, not-recorded meetings that took place in 2017.
Firstly, as the lack of validated tools to update data on CP among the general population was apparent for the two ISAL
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Foundation CP experts (the clinician and the psychologist), they contacted the group of epidemiologists at the Istituto
Superiore di Sanità, and then a plenary discussion of the issue took place in the first meeting. After the problem was
framed, CP experts and the epidemiologists agreed to invite two statisticians of ISTAT – who have experience in large
population surveys, such as the Ehis, and who are in charge of the Italian section of this survey – to join the group of
experts. They altogether took part to the second and third meetings.

The experts’ consultations addressed the following topics and worked to reach the necessary agreement on: (i) which
dimensions to be investigated to highlight key aspects of CP from a public health perspective; (ii) maximum number of
items to be used according to possible restraints imposed by large “health interview” investigations; (iii) analysis of the
relationship between each dimension and the number of items necessary to frame the condition. Efforts were focused on
the need to construct a brief questionnaire, as brevity represents a fundamental requirement when designing tools for
general population broad surveys; questionnaire length may, in fact, improve quality of responses and response rates,13,14

and even contribute to diminish respondents’ burden.15 Moreover, the group of experts agreed that the questionnaire
would essentially rely on a single question, the first one, with the function of a main filter to effectively discriminate
between CP “affected” and “non-affected” individuals.

This means that, for individuals replying “no” to this filter-question, the questionnaire is over. Instead, for those
replying “yes” the questionnaire expands to specific CP-related dimensions. As the questionnaire is not a psychometric
scale that produces a total score with the contribution of all the items, the validation focused mainly on the first item.
After testing for understandability of the whole measure, it was central to assess validity parameters for the first item.

Phase b
The experts’ consultations were supported by an extensive literature search and analysis of peer-reviewed articles
regarding measures in use for general population surveys on CP, to assess what was already done to devise and improve
methods for collecting reliable data and produce valid figures. A sensible search based on one main key question: “which
are the measures used in the last 20 years to investigate CP as an overall phenotype for general population surveys?” was
performed. A set of methodological search issues was discussed to define inclusion/exclusion criteria, and the appropriate
keywords for building the search strategy. The search covered the highly structured peer-reviewed database PubMed/
Medline. The main search filters, appropriately combined through Boolean operators, included all controlled terms, free-
text terms, and synonyms related to “questionnaires” and “Chronic Pain”. Inclusion criteria were: epidemiological
descriptive and/or analytical studies investigating CP as an overall phenotype on samples drawn from the general
adult population, published in peer-reviewed journals as research articles, in English or Italian, and accessible in full text.
Exclusion criteria were: studies focused exclusively on one (or more) CP subtypes, studies in which it was unspecified or
unclear whether the condition investigated was acute or chronic pain, studies addressing the condition exclusively among
children and/or adolescents. The full search string is included as Supplementary Data. The search was conducted by LS,
and retrieved articles were jointly evaluated by VT, MT and LS according to inclusion and exclusion criteria; disagree-
ments were resolved by five online discussion sessions.

Phase c
Two experts’ consultations, involving ISAL Foundation CP experts, ISTAT experts and ISS epidemiologists and survey
designers, were organized after the literature search to outline the questionnaire, taking into consideration both the search results
and the outcomes of phase “a”. Any discrepancies between the experts were resolved until a consensus was reached: two face-to-
face discussions, with email exchanges in between, were necessary to reach the goal. Each expert reviewed the draft at various
stages, providing comments until the development of a final prototype version, which was adopted by the group of experts in
a plenary session. In particular, the meetings dealt with the following main topics: (i) the most suitable formulation of the first
filter item, where CP definition was basically set on that provided by the ICD-11; (ii) the wording for each question and the items
format to make them understandable in self-administered surveys of large numbers of individuals drawn from the general
population and, at the same time, rigorous with respect to the phenomenon to be investigated. Content validitywas then taken into
account to evaluate the extent to which the measure would have been able to address the main aspects related to CP conditions
among individuals in non-clinical settings. Content validity is, in fact, an indication of the degree to which the construct is
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comprehensively sampled by the items of the questionnaire.16 Moreover, the “5-Item CP Quest” understandability was assessed
in two equally sized samples (n=26) of subjects with and without CP condition, drawn from a group of patients and volunteers
randomly chosen within the ISAL Foundation networks. The understandability assessment was carried out using an ad-hoc
self-report instrument that rated comprehension level on a 5-point Likert scale ranging from 1 (“the question is very difficult to
understand”) to 5 (“the question is very easy to understand”).

Phase d
Two subsequent double-wave surveys were developed thanks to the Italian Twin Registry (ITR), an epidemiological research
infrastructure operating at the ISS. The first survey used a first version of the developed prototype of the “5-Item CP Quest”,
the second survey adopted a revised version of the prototype, approved after the evaluation of the first test-retest results by the
experts’ group (see phase “d”). Each test-retest was aimed, in fact, to evaluate consistency of the prototype measure across two
different time points. Test-retest reliability was calculated comparing individuals’ responses between two subsequent
administrations. Test-retest reliability (often referred to as the stability of a scale) indicates whether the measure provides
similar results on two (or more) subsequent administrations in the same sample of individuals.16 It is assumed, therefore, that
there have been no actual changes in respondents regarding the outcome being measured during the interval between
administrations. The first double wave survey administered in July 2018, was then repeated in October 2018, on a larger
sample and an age group more similar to that targeted, in the meanwhile, for the “criterion” and “construct validity”
assessment (see below, phase “e”). Potential individuals to be interviewed were drawn, as convenience samples, from the
ITR, which enrolls general population twins resident in Italy, who voluntarily enter the Register and choose to participate –
under specific informed consent procedures – to investigations and surveys promoted by the ITR research group.17 It is
important to point out that Twin Registers have a high value in public health research as transferability of twin studies’ results
to the whole general population has been widely demonstrated for several biomedical phenotypes.18–20 After the first test-
retest analysis, appropriateness of the response option categories was evaluated by the group of experts, and two items
response categories were expanded. After the second test-retest, the final version of the “5-Item CP Quest” was adopted.

Phase e
The developed CP questionnaire was finally subjected to “criterion” and “construct” validity assessment by using the
representative sample of the Italian population that was targeted in the Ehis wave 3 (2019) (information regarding the
survey methodology is available in English at https://www.istat.it/en/archivio/173452, and in Italian at https://www.istat.
it/it/archivio/167485). A measure has “criterion validity” when its results approximate the results of another measure of
interest assumed as a criterion, while it has “construct validity” when evidence supports the existence of the hypothetical
construct that the scale purports to be measuring (i.e., CP occurrence and related dimensions, in our case).16 Criterion
validation was assessed for items 1 and 2 of the “5-Item CP Quest”, which was hosted by the “Ehis wave 3 (2019)”, by
analyzing the correlation between answers to these items and answers provided to the question on “physical pain
occurrence and intensity in the last 4 weeks” in the Ehis wave 3 (adopted from the Short Form-36 Health Survey (SF-
36)).21 For construct validation the group of experts set out a number of hypotheses about the relationship of CP with
specific sociodemographic variables and other health measurable outcomes. As part of the construct validation process, in
fact, a measure might be hypothesized to have stronger (positive or negative) relationships with variables that are known
to be related to the construct (convergent validity) and weaker (positive or negative) relationships (or ideally no
relationship at all) with variables that bear little relation to the construct (discriminant validity or divergent validity).
Assessment of the construct validity of the measure was then based on the existing knowledge about CP comorbidities
and CP prevalence estimates across different socio-demographic categories (i.e., age, education level), and was
performed comparing the findings of the Italian Ehis wave 3 (2019) with the corresponding expected figures. In
particular, the following hypotheses were tested for filter-item 1: (i) a positive association, and its size, between CP
and cancer; (ii) a positive association, and its size, between CP and depression; (iii) a positive association between CP
and age; (iv) a negative association between CP and education level; (v) a lack of association between CP and
respondents’ geographical area of residence (taking into account income levels). Finally, (vi) a negative association
between perceived treatment effectiveness and the interference of pain in daily life activities were tested for item 5.
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Design and evaluation phases for the “5-Item CP Quest” are summarized in Figure 1.

Recruitment, Data Collection and Measures
For ensuring reliability and validity respectively, different surveys, samples and analyses were used.

The ITR Surveys
Two surveys, each replicated twice, were conducted by means of an online version of the CP questionnaire to assess test-
retest reliability. This assessment was based on the simple Cohen’s kappa statistic to estimate agreement beyond chance
for nominal items and the Cohen’s weighted kappa statistic with quadratic weights for ordinal variables. According to the
following cut-offs for kappa values, reliability level was defined: slight (kappa in the range 0.00–0.20); fair (kappa in the
range 0.21–0.40); moderate (kappa in the range 0.41–0.60); substantial (kappa in the range 0.61–0.80); almost perfect or
perfect (kappa in the range 0.81–1.00).22 We considered adequately reliable those items with kappa ≥ 0.40 (i.e., items
with at least moderate agreement or at the upper limit of fair agreement); indeed, the 0.40 cut-off for kappa statistic is
generally taken as the minimally acceptable level of reliability in studies of medical diagnoses and self-reported
conditions, including questionnaire-based assessments of CP.23 The first survey was conducted in July 2018 on
a convenience sample of 215 unmatched twins (age 50–60 years) enrolled by the ITR. The second survey was performed
in October 2018 on a convenience larger sample of 1104 unmatched twins (age 40+ years). All the subjects were invited
to participate by email. A link that gave access to the online questionnaire was sent by email to participants in both
waves, after they underwent an informed consent procedure. No primary exclusion criteria were adopted.

Test-retest reliability analyses were performed using Stata statistical software (Release 16) (StataCorp. 2019. Stata
Statistical Software: Release 16. College Station, TX: StataCorp LLC).

The European Health Interview Survey, Wave 3 (2019)
A national survey on CP was carried out in Italy in 2019 by ISTAT, within the Ehis wave 3 (2019). The “5-Item CP
Quest” was included in this survey, in a specific set of questions for self-administration. The Ehis sampling design was in
two stages: the primary stage units (PSUs) are municipalities (840) stratified by the population size and secondary stage
units (SSUs) are households. Within each household, all the components were interviewed (Elementary Units, Eus). The
final estimates cover people living in households, excluding people living in institutions (e.g., people stably living in
long-term care facilities). The theoretical sample size was 30,142 households, while the number interviewed was 22,796.
Moreover, due to the health information contained in the “5-Item CP Quest”, according to the Data Protection Authority
recommendations who made the responses not compulsory, about 1 out of 10 individuals did not answer. The CP module
was set as a self-administered questionnaire, using a paper form to be filled in by each respondent. The interviewers,
selected by local statistical offices, trained by ISTAT researchers, and monitored in the field data collection, were
available to give more information to help for filling in the questionnaire. The self-completed “5-Item CP Quest” forms
were collected by the interviewers the same day or the day after the interview was administered to all household
members.

a) Experts’ consultations 
to frame the problem

b) Literature search c) Experts’ consultations to 
design the measure

prototype, Content validity
and Understandability

assessment

d) Reliability 
Assessment 
(ITR surveys)

e) Criterion and Construct
validity assessment
Ehis survey (2019)

images: Flaticon.com

Figure 1 The flow-chart describes the phases for the design and evaluation of the “Brief Five-item Chronic Pain Questionnaire”.
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Criterion validity was assessed by performing chi-square tests for the association of CP occurrence and intensity (first
and second item of the “5-Item CP Quest”), detected by the “5-Item CP Quest”, and “physical pain within the last 4
weeks” occurrence and intensity detected by the SF-36 contained in the Ehis wave 3 (2019).

To verify construct validity, chi-square tests for the association of CP occurrence with well-known CP comorbidities
and socio-demographic factors – depression, cancer, age, education level – as well as for the association between
“perceived treatment effectiveness” (item 5 of the “5-Item CP Quest”) and “pain interference with daily activities”,
recorded by the Ehis wave 3, were performed.

Since self-reported data on diseases can be sometimes overestimated or underestimated, the association analysis of
CP with depression and cancer was carried out considering only individuals reporting that these diseases were diagnosed
by a doctor. Descriptive statistical analysis of the Ehis data, and criterion and construct validity analyses were performed
using SAS statistical software (version 15.1, https://www.sas.com).

Results
The State of the Art for CP Measures in General Population Surveys
The literature search strategy (time limits: 2000 – Nov 2017) yielded 883 studies, which were evaluated against relevance to our
purpose and analyzed. According to the affinity with our main research question, the possibility to deploy also specific reviews
emerging from the updated search was left open as it might be useful to detect further studies for the purposes of our work.

Of the 883 studies retrieved from the first search, 826 were excluded by title or abstract based on inclusion/exclusion criteria.
The remaining 57were evaluated in full-text and 44 studies met the inclusion/exclusion criteria andwere included in the analysis.
The search also retrieved the work of Steingrìmsdòttir et al,5 a systematic review on a topic parallel to ours. From the references
included in Steingrìmsdòttir and colleagues’ work, 43 further studies were included in the analysis.

Among the included studies, 10 papers examined our target dimensions,6,23–31 but only 3 of these papers carried out
a validation procedure of the questionnaire used.23,28,31

With respect to our purposes, Azevedo et al evaluated the five dimensions more extensively: the question on CP was
divided into two sub-questions, many self-reported etiologies were proposed, and a whole questionnaire (i.e., the Brief
Pain Inventory [BPI]) was used to measure pain intensity.23 Walters et al also used the entire BPI to measure pain
intensity;31 while Elzahaf et al used multiple questions to evaluate CP occurrence, use of drugs or other treatments and
the perception of their effectiveness, hindering the shortness of the survey procedure.28 Ng et al evaluated CP treatments
and perceived effectiveness with multiple questions, and the cause of pain with an open question,29 even if the
questionnaire was based on a previously validated measure.32

Moreover, Breivik et al6 usedmultiple questions to evaluate CP occurrence, use of drugs or other treatments and perception of
their effectiveness. De Souza et al investigated CP occurrence and the use of drugs or other treatments with multiple questions.26

Toblin et al30 andDureja et al27 used twoquestions for investigatingCP and an extensive list of self-report causes, hence a too-long
procedure for the purpose of investigating the presence and themain dimensions of CP in general population surveys. Conversely,
DeMoraesVieira et al asked onlywhether the cause of painwas known or not, andwhat specific treatment the person received (e.
g., NSAIDs, analgesics, corticosteroids) without investigating frequency of taking.25 Chrubasik and colleagues evaluated pain
intensity with the use of a 3-ranks VRS, the cause of pain with an open question, and type of treatments without any question
regarding the frequency of assumption.24 The literature search sustained the rationale of our work and the need of a new brief
questionnaire, providing hints for its outlook.

Table 1 reports the studies which considered the same key dimensions as the proposed “5-Item CP Quest” and their
characteristics.

(The search was updated in July 2021, to control for the state of the art in the construction of similar measures, and it
yielded 325 citations. Three hundred and thirteen were excluded by title or abstract based on inclusion/exclusion criteria.
The remaining 12 were evaluated in full-text and 8 studies met the inclusion/exclusion criteria. The complete list of the
total 95 studies (years 2000–2021) that met the criteria is provided in “Supplementary material”, together with an
extensive analysis regarding how each of them investigated the dimensions addressed by the “5-Item CP Quest”, with
a check of the presence of a validity assessment procedure for the measure.)
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Table 1 Studies Which Took into Account the Key Dimensions of the Proposed “5-Item CP Quest” and Their Characteristics

Studies in Descending
Order of Publication

CP Dimensions Investigated
by “5-Item CP Quest”

How These Dimensions Were
Investigated by Each Study

Presence of a Validation
Procedure for the Measures
Used

1. de Souza et al, 2017 CP occurrence Multiple questions No

CP intensity 11-point NRS

CP causes Single question

Use of drugs or other treatments Multiple questions

Perception of their effectiveness Single question

2. Walters et al, 2017 CP occurrence Multiple questions Yes

CP intensity BPI

CP causes Multiple questions

Use of drugs or other treatments Multiple questions

Perception of their effectiveness Multiple questions

3. Elzahaf et al, 2016 CP occurrence Multiple questions Yes

CP intensity 10-point NRS

CP causes Single question

Use of drugs or other treatments Multiple questions

Perception of their effectiveness Multiple questions

4. Dureja et al, 2014 CP occurrence Multiple questions No

CP intensity 11-point NRS

CP causes Single question

Use of drugs or other treatments Multiple questions

Perception of their effectiveness Multiple questions

5. Azevedo et al, 2012 CP occurrence Multiple questions Yes

CP intensity BPI

CP causes Single question

Use of drugs or other treatments Multiple questions

Perception of their effectiveness Single question

6. de Moraes Vieira
et al, 2012

CP occurrence Single question No

CP intensity 0–10 VAS

CP causes Single question

Use of drugs or other treatments Single question

Perception of their effectiveness Single question

(Continued)
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Design of the “5-Item CP Quest”, Content Validity and Understandability Assessment
Content validity was evaluated through the work of the experts and, progressively, also through the assessment of the
test-retest results. The following considerations can be provided for the construction of the five items.

For the formulation of the first questionnaire item, the definition of CP provided by the Task Force of the
International Association for the Study of Pain (IASP) for the ICD-11 was mainly relied on,1 taking into account the
dimension of “persistency” of CP which widely characterizes the affliction, and the limit of “more than 3 months” to
indicate time duration. The concept of “recurrency” was not included in item 1 to avoid possible mis-detection of
acute and sub-acute pain conditions different from CP. This choice was intended to minimize the number of
respondents suffering from acute pain and, at the same time, to maximize detection of effective CP sufferers. The
term “recurrent”, in fact, may also refer to an episodic or intermittent pain whose occurrence is not well-established.
The IASP Task Force definition does not provide explanation about time definition for “recurrency”, while several
studies operationalized “recurrency” in different ways, based also on specific CP clinical subtypes taken into
account.23,33–35 Moreover, some authors suggest that it is unclear whether multiple pain episodes lasting several

Table 1 (Continued).

Studies in Descending
Order of Publication

CP Dimensions Investigated
by “5-Item CP Quest”

How These Dimensions Were
Investigated by Each Study

Presence of a Validation
Procedure for the Measures
Used

7. Toblin et al, 2011 CP occurrence Multiple questions No

CP intensity 11-point NRS

CP causes Single question

Use of drugs or other treatments Single question

Perception of their effectiveness Single question

8. Breivik et al, 2006 CP occurrence Multiple questions No

CP intensity 10-point NRS

CP causes Single question

Use of drugs or other treatments Multiple questions

Perception of their effectiveness Multiple questions

9. Ng et al, 2002 CP occurrence Multiple questions No

CP intensity 11-point NRS

CP causes Single question

Use of drugs or other treatments Multiple questions

Perception of their effectiveness Multiple questions

10.Chrubasik et al, 1998 CP occurrence Single question No

CP intensity 3-rank VRS

CP causes Single question

Use of drugs or other treatments Multiple questions

Perception of their effectiveness Multiple questions

Abbreviations: BPI, Brief Pain Inventory; CP, Chronic Pain; ND, Not declared (i.e., the dimension was investigated, but how it was investigated was not specified); NI, Not
investigated (i.e., the dimension was not investigated); NRS, Numerical Rating Scale; VAS, Visual Analogue Scale; VRS, Verbal Rating Scale.
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days within 3 months meet the CP criterion.36 Consequently, the term “recurrency” would have required thoughtful
explanations addressing different CP phenotypes, making the specific term unsuitable to be adopted in this kind of
self-administered measure. For these reasons, it was decided to privilege the simplest question formulation, desirable
for general population surveys. The second item regarding CP “intensity” was formulated by the use of a 5-rank
Verbal Rating Scale (VRS) consisting of a list of adjectives that describe different levels of pain. The least severe
descriptor is “very mild”, which was associated to a score of 1; the most severe descriptor is “very severe”, associated
to a score of 5. The VRS was, therefore, the same as that included within the SF-36 adopted in Ehis wave 3 2019.12

VRS has proven to be a valid, reliable and appropriate measure of pain intensity like the Numerical Rating Scale,37

and it was chosen for its strengths, i.e., ease of administration, high intelligibility, and high compliance rates.38,39

These features were considered particularly useful in large self-administered epidemiological surveys, containing
several other measures, to increase response rates while reducing missing data and respondents’ burden.

The third item was aimed to address possible CP causes or triggers, that are important to distinguish, in a public health
perspective, different groups of pathologies’ burden, care and costs for treatments. It includes 5 possible causes/triggers:
“surgery”, “trauma”, “cancer”, “a disease which received a diagnosis”, and “a disease not yet diagnosed”. For what concerns
item 3 response categories, “Cancer” was taken into account as cancer-related pain represents a specific sector; it would be
extremely useful to obtain data on “cancer-related CP” prevalence and treatment considering the high prevalence and the
suboptimal management it receives.40 Moreover, “post-surgical” and “post-traumatic” CP were both included as they are
recognized as relevant and often neglected groups of CP conditions.2 Obtaining data on these conditions may provide useful
insights for prevention activities. They are among the major CP causes relevant from a public health perspective (e.g., they are
involved in loss of work days). From the same perspective, the distinction provided between “diagnosed” and “undiagnosed” CP
may assume a great relevance as an individual with an undiagnosed CP condition could have greater diagnostic and treatment
difficulties comparedwith an individual already diagnosedwithCP,with higher costs for both the individual and the health system
(e.g., more healthcare utilization).41,42 Although different pain conditions may produce different burdens,4 a trade-off between
shortness of the list of causes/triggers and disease specificationwas adopted; therefore, instead of definite CP diagnoses (e.g., low-
back pain, osteoarthritis), two wide group-related conditions were included as possible answers, namely “diagnosed” and
“undiagnosed” CP related conditions. It is worth highlighting that the item was designed to detect, among potentially “affected
individuals”, outside clinical contexts, the best possible cause or trigger for CP onset, relying less on the concept of specificity of
the diagnosis, whose use is more useful in clinical contexts.

The fourth item referred to treatments and drugs assumption. It investigates whether the individual has taken or is
taking medications or other therapies due to his/her persistent physical pain. Both time-based condition of the assumption
(i.e., past and present) were possible because, if the first item had to be consistent with all the others, we could not
overlook the dimension of a past assumption within the “last three months” period. The fourth item reached a good test-
retest reliability also with a dichotomous (Yes/No) version in the initial draft questionnaire. However, the group of
experts decided to use a more structured version of response categories to maximize the potential provided by the fifth
item (addressing self-perceived effectiveness of the treatments and/or drugs). Thus, the fourth item was finally articulated
in 4 response categories: “Yes, with continuity”; “Yes, with cycles of treatment”; “Yes, when needed”; “No”.

The fifth item regards respondents’ self-perception of treatments or drugs’ effectiveness. Although a dichotomous response
category (Yes/No) was initially adopted to foster the simplicity of the questionnaire, during the experts’ consultations a three
categories formulation of answers (“treatments/drugs allow me to feel good again”; “treatments/drugs allow me to resolve only
part of my pain”; “treatments/drugs do not have any effect”) was proposed to detect possible situations of partial treatment
effectiveness.

For what concerns “understandability”, the two samples of affected and non-affected respondents did not differ for
demographic characteristics (chi-square tests: p=0.21 for gender, p=0.70 for education, p=0.12 for geographical area of
residence; t-test for age: p=0.47). Results showed a high item understanding, with at least 95% of respondents
cumulatively reporting the categories “4” and “5” for all items, both in CP-affected and in CP-free subjects. The
maximum comprehension level (i.e., “5”) was reported by at least 85% of CP-free subjects and by at least 77% of
CP-affected subjects. The lowest observed comprehension level was “3”, which was reported by only one CP-free subject
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for each of the items 1, 3 and 4. Item understanding appeared to be independent from the presence/absence of CP (chi-
square tests: p=0.60 for item 1, p=0.31 for item 2, p=0.35 for item 3, p=0.20 for item 4, p=0.64 for item 5).

Reliability Assessment
First Test-Retest
Of the 215 twins contacted in July 2018 for the first test-retest evaluation, 114 twins (53%) replied. Only 70 of these 114
subjects gave their consent to participate to the test and were recontacted in a follow-up survey; of them, 53 subjects
(76%) completed the online questionnaire for the second time. Median time between the two waves was 15 days. The
observed kappa values were: 0.85 (Item 1); 0.74 (Item 2); 0.52 (Item 3); 0.60 (Item 4); 0.40 (Item 5). These values were
significant (p<0.001) for all items except Item 5 (p=0.07).

These results were preliminary and were to be confirmed in larger samples. The group of experts proposed to modify
the response categories of those questions that showed moderate reliability (i.e., Items 4 and 5), and a new version of the
questionnaire underwent a second test-retest analysis.

Second Test-Retest
The twin sample for the second test-retest spanned a larger age-range and, consequently, included a higher number of
participants. Of the 1104 twins contacted in October 2018 for the second test-retest evaluation, 317 subjects (29%)
replied; of these, 273 subjects gave their consent and participated to the test. At the second wave, 185 subjects out of the
273 (68%) replied and completed the online questionnaire. Because 139 of the 185 subjects expressed their formal
consent to participate, only data from these 139 subjects were used for the test-retest analysis. Median time between the
two waves was 3 weeks. The observed kappa values were: 0.75 (Item 1); 0.50 (Item 2); 0.54 (Item 3); 0.60 (Item 4); 0.40
(Item 5). These values were significant (p<0.001) for all items.

The level of items’ reliability remained generally stable, but a few aspects have to be pointed out. We decided to consider
a slightly longer between-wave time for the second test-retest in order tomaximize the number of respondents at the retest survey.
Moreover, as regards Item 2, we hypothesized that the longer time between the two waves of the second test-retest might have
lowered the reliability compared with the previous test, due to a possible higher recall bias. As regards item 5, the reliability level
remained exactly the same as in the previous test, but it became higher (0.54) when the response format was recoded as binary (i.
e., 1=the treatment had an effect; 0=the treatment had no effect); however, we decided to maintain this new version of the item
response categories because they would have allowed measuring a more complex dimension of CP effectiveness.

The procedures described produced a self-administered questionnaire to detectCP as awhole phenotype, among large samples
drawn from the general population. The final “5-Item CP Quest” is, therefore, a brief questionnaire which takes into account the
following dimensions: (i) occurrence of CP on the basis of persistency and time duration (first filtering item); (ii) CP intensity
addressedwith a 5-rankVRS; (iii) potential underlyingCP causes or triggers; (iv) use of drugs or other treatments andmodality of
assumption; (v) self-perceived effectiveness of these treatments/drugs. The final “5-Item CPQuest” is reported as supplementary
data.

Criterion and Construct Validity Assessment of the “5-Item CP Quest” Through the
Results of the Ehis Wave 3 (2019)
Forwhat concerns the Ehis wave 3 (2019), in general, the response rate, net of the not-eligible households (i.e., 927 households, e.
g., those thatmoved in another town), was 78%. The number of respondents >18 years for the “5-ItemCPQuest” was 38,775, out
of an overall number of interviewed subjects of 44,492 (response rate 87%). Specifically, in our analyseswe took into account only
respondents aged 18 years and over, even if the admitted age to respond was >15 years; for what concerns the analysis of
“education”, the age taken into account was 25 and over, to give stability to the education level.

Firstly, to further evaluate the properties of the questions, we examined the proportion of missing data and the
distribution of responses. A percentage of 13.0% of people aged 18 and over did not answer to questions on CP (13.2%
for men, 12.7% for women). The percentage of non-respondents rises to 14.0% among young people aged 18–34,
especially in males (15.3% aged 18–34). However, the analysis of characteristics of non-respondents compared with
respondents did not show any significant distortions; in particular, the distributions by gender, age group, geographical
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area, educational level and living arrangement were similar between respondents and non-respondents, providing at least
partial reassurance against possible selection effects in the two groups.

Considering “Criterion validity”, we focused on the first and second items of the “5-Item CP Quest” and compared
their response frequencies with the frequencies gathered by the Ehis wave 3 (2019) question regarding “physical pain
occurrence and intensity within the last 4 weeks”, present within the principal module of the Ehis. “Physical pain during
the last 4 weeks” was significantly (P<0.0001) associated with CP, with almost all (99.8%) the subjects affected by CP
declaring to have experienced physical pain within the last 4 weeks.

CP intensity was significantly (P<0.0001) associated with the intensity of “physical pain in the last 4 weeks”. On
average, 56% and 70% of respondents declared the same level of pain intensity both for CP and for “physical pain during
the last 4 weeks”, respectively “very severe” and “very mild” [data not shown].

According to the well-known association of CP with a few specific pathologies and traits, we considered ascertained
knowledge regarding the following comorbidities and traits as reference for comparison with the results of the Ehis
wave 3 (2019). A significant association between CP and these pathologies/traits might indicate a good construct
validity.

As predicted, CP occurrence investigated through our questionnaire in the Ehis wave 3 (2019) was significantly
(P<0.0001) associated with the presence of depression diagnosed by a specialist, with 12.2% of CP sufferers having
received a diagnosis of depression. Moreover, Ehis wave 3 (2019) results showed a significant (P<0.0001) association
between CP and cancer, with a proportion of 56.4% of people with cancer suffering from CP. CP was also significantly
(P<0.0001) and positively associated with age; in particular, the prevalence of CP was 11% in the 25–44 age group,
24.5% in the 45–64 age group and 42.8% over the age of 65. A significant (P<0.0001) negative association between CP
and education level was found (Table 2).

For what concerns item 5, a significant (P<0.0001) negative association emerged between the perceived effectiveness
of treatments/drugs among CP-affected individuals and the declared pain interference in daily activities; indeed,
a reduction in pain interference with increasing effectiveness perception was observed (Table 3).

Table 2 Association Between CP and Well-Known Comorbidities
and Socio-Demographic Factors from the Ehis Wave 3 (2019)

Chronic Pain

Yes No

Depressiona,c

Yes 1193 (12.2%) 668 (2.3%)

No 8584 (87.8%) 27,982 (97.7%)

Cancerb,c

Yes 610 (56.4%) 471 (43.6%)

No 9167 (24.5%) 28,179 (75.5%)
Ageb,*

25–44 1,391,014 (11.0%) 11,251,594 (89.0%)

45–64 3,858,830 (24.5%) 11,864,074 (75.5%)
65+ 5,073,278 (42.8%) 6,772,473 (57.2%)

Education levelb,d,*

Low 5,405,324 (32.6%) 11,152,415 (67.4%)
Medium 3,590,103 (21.8%) 12,859,515 (78.2%)

High 1,327,695 (18.4%) 5,876,211 (81.6%)

Notes: aPercentage by column. bPercentage by row. cRespondents were >18 years.
dRespondents here were >25 years. The association of CP with comorbidities and socio-
demographic factors was tested by chi-square tests, which were all significant at p<0.0001.
*For “Age” and “Education level” figures refer to the Italian population estimates.
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For what concerns divergent validity, a lack of association emerged between CP occurrence and the respondents’
geographical area of residence (North, Centre, South and Islands), taking into account income differences among them
(low income: χ2=56.52, P=0.06; middle income: χ2 =12.87, P=0.53; high income: χ2=18,57, P=0.40). All these
comparisons provide support for construct validity of the “5-Item CP Quest”.

Discussion
In this study, we developed and validated, in the Italian context, a 5-item questionnaire named “Brief Five-item Chronic
Pain Questionnaire” with the acronym “5-Item CP Quest”.

Throughout the working phases, we have progressively strengthened the aim to pursue the design and validation of
a brief measure for CP investigations among the general population, coping with the need (or the urgency) for validated
and standardized tools for ascertaining CP in epidemiological studies,5 and prevent a too easy approach of transferring
figures from clinical to general population settings.

Literature search findings confirmed that validated questionnaires were infrequently used and important CP dimen-
sions regarding public health aspects had seldom been encompassed.

The analysis of the literature confirmed that questionnaires used so far to measure CP as an overall phenotype were,
for the great majority, not validated in epidemiological settings, or were substantially derived from tools used in
clinical fields, as the Brief Pain Inventory (BPI).43 Whereas, the Chronic Pain Grade,44 one of the few validated
measures of CP severity for general population postal surveys, was not deemed suitable for our purposes as it does not
take into account most CP dimensions we were interested in; moreover, the pain intensity detection modality it adopted
would have affected the briefness of our measure. Generally, the 10 studies retrieved from the literature,6,23–31

presented measures that were not really suitable for self-administered surveys in terms of length and complexity of
their numerous items.

The validation process encompassed content validity, that required a long consultation among experts, and under-
standability evaluation of the “5-Item CP Quest”. As far as we know, no methodological articles on CP measures have
provided so far clear assessment of their understandability.

Moreover, results of the test-retest analyses showed, under some limitations, an adequate reliability of the “5-Item CP
Quest”. Particularly, for the first filtering-item the values for kappa statistic were similar or even higher than those
obtained in other studies (e.g., Azevedo and colleagues).23 The highest reliability performance observed for CP
“intensity” suggests that the measure may be particularly suitable to detect persistent states of pain and related intensity
in the general population. Since CP in itself is an enduring experience, we have tried to decrease the risk of obtaining
“inflated” correlations, repeating the reliability test two times and, above all, on a larger sample of individuals (also in
terms of a wider age range), three months later from the first test-retest. This has allowed to exert a certain control on the
risk of “recall bias” whatever its direction. One of the problems with reliability across time, in fact, is that individuals
may remember their previous responses and repeat them at the second administration, thus increasing the correlation
between the two administrations.

Table 3 Association Between CP Affected Individuals’ “Perceived Effectiveness of Treatments/Drugs” and
“Declared Pain Interference in Daily Activities” from the Ehis Wave 3 (2019)

Pain Interference in Daily Activities

None/Mild Moderate Severe

Perceived effectiveness of treatments/drugs
Treatments/drugs allow me to feel good again 845 (44.8%) 777 (41.2%) 262 (14.0%)

Treatments/drugs allow me to resolve only part of my pain 1633 (29.4%) 2531 (45.6%) 1381 (24.9%)

Treatments/drugs do not have any effect 126 (20.1%) 248 (39.6%) 252 (40.3%)

Notes: Percentage by row. Respondents were > 18 years. The association of CP-affected individuals’ “perceived effectiveness of treatments/
drugs” and “declared pain interference in daily activities” was tested by chi-square test, which was significant at p<0.0001.
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We had the great opportunity to be hosted by the National representative Ehis survey, that provided valuable
comparisons to ascertain criterion and construct validity of our measure. For what concerns criterion validity, the almost
complete overlapping between subjects suffering from CP and those suffering from a “physical pain within the last 4
weeks” detected in the Ehis wave 3 (2019) is quite reassuring, considering that the item chosen for comparison comes
from the SF-36, a questionnaire widely used in studies and clinical trials regarding several medical and psychiatric
disorders and also recommended and validated for chronic pain conditions.45,46 Moreover, the comparison between
intensity levels reported by respondents to the two questionnaires contributes to strengthen as well this conclusion; the
overlap regards, in fact, a considerable percentage of individuals (ranging from 56% to 70%).

Considering construct validity assessment, we deem that well-known CP comorbidities or CP correlations with
specific traits (age, education level) are well confirmed in the Ehis, providing a satisfying result for what concerns
consistency of the whole construct. In particular, the findings of the Ehis wave 3 (2019) confirmed CP association with
depression, providing results similar to those obtained by other epidemiological studies: Azevedo and colleagues found
a prevalence of diagnosed depression among CP-affected subjects of 13% in a study conducted in Portugal,23 while in the
Irish study of Raftery and colleagues,47 15% of CP sufferers met the criteria for clinically relevant depression. It is
noteworthy that other studies found even higher prevalence of depression among people with CP. A frequently cited
survey of Breivik et al found a European prevalence of 21%,6 while Miller and Cano,48 in a study on a representative US
community sample, found that approximately 35% of participants with CP also had comorbid depression. It has to be
pointed out, however, that assessing depression in CP-affected subjects is complex and presents several critical aspects;
furthermore, the prevalence of depression among pain sufferers may vary widely due to variability in the definition and
assessment of depression across studies, as well as in samples and setting considered.49

Regarding cancer, pain is the main symptom characterizing the pathology that affects in a persistent manner nearly
55% of all cancer patients, at least 66% of patients at an advanced stage of the disease, and 33–40% of individuals who
survive from cancer.50 The Ehis wave 3 (2019) shows that, among people with cancer, CP involved 56.4% of
respondents. This figure is consistent with several international estimates; for example, Breivik et al found
a prevalence of moderate-severe cancer pain of 56% out of a sample of 5084 cancer patients from all over Europe,40

while a more recent systematic review including 117 studies, totaling 63,533 patients, found prevalence ranging from 39
to 66% (M = 52.5%).51

With respect to age, there is consistent evidence that CP and age are positively correlated. Reasons for this correlation
are mainly based on the co-occurrence in older age of several pathologies such as arthrosis, diabetes, etc. which, in
advanced stages, are characterized by persistent presence of pain.52 Considering age, our results are coherent with
estimates from other epidemiological studies conducted in Portugal,23 Sweden,53 and Denmark,54 which found higher
prevalence rates of CP with increasing age. Moreover, the National Health Interview Survey conducted in the USA in
201653 and an epidemiological study in 18 countries around the world, both in developed and developing countries,56

found an increase in the prevalence of CP with increasing age as well. It has also to be underlined that an opposing result
comes from the European survey by Breivik and colleagues,6 which found no differences in the prevalence of CP in
different age groups.

For what concerns education, there is clear evidence that CP is inversely correlated with education level from several
studies conducted in Europe as well as in the USA and in Eastern countries, mainly because education is a strong marker
of socioeconomic level.57–60 Our results in the Ehis wave 3 (2019) indicate a lower prevalence of CP with increasing
educational level. This is, as well, particularly in line with a few epidemiological studies conducted in England,61

Norway,62 Denmark,54 and Portugal,23 and according to the National Health Interview Survey conducted in the USA in
2016, they all found a negative association between CP and educational levels.55

Finally, the findings of the Ehis wave 3 (2019) also confirmed a negative association between “pain interference in
daily activities” (item from the SF-36) and “perceived effectiveness of treatments or drugs” as detected by our
questionnaire. These results are in accordance with findings coming from other studies, such as an observational study
conducted in Ukraine,63 that found increased odds of impairing pain in subjects who reported low/moderate effectiveness
from treatments, and results recorded by a longitudinal intervention study by Tan and colleagues,64 showing that changes
in pain interference were associated with treatment satisfaction.

Journal of Pain Research 2022:15 https://doi.org/10.2147/JPR.S362510

DovePress
1909

Dovepress Toccaceli et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


One issue has to be addressed: the “5-Item CP Quest” does not include any measures of the interference of CP with
daily activities. The disability induced by CP is a relevant aspect both from patient and public health perspectives;
however, the Ehis general population survey, which hosted our questionnaire, had already adopted a measure of this
dimension. The “5-Item CP Quest” is, therefore, particularly suitable to be included within large epidemiological
surveys, which can make use of previously validated measures of pain-induced disability or other important dimensions.
Researchers may consider this aspect and complement the “5-Item CP Quest” with other validated measures of CP
impacting conditions. At the same time, the dimensions of “treatments” and “perceived efficacy” we have addressed are
not yet investigated at population level in our country, and they can be particularly useful, from a public health
perspective, to (a) better understand how many chronic pain individuals use CP treatments; (b) start dimensioning the
neglect of treatments at population level, knowing how many CP sufferers might have remained outside the health-care
service. Furthermore, both these dimensions may be useful to check the state of the national pain therapy network, in line
with the provision of article 11 of the Italian law 38/2010 regarding citizens’ right to access pain therapy (Italian
Parliament; available from: http://www.parlamento.it/parlam/leggi/10038L.htm; 2010). The law, in fact, introduces
annual reports to the Parliament on the goals achieved and the critical issues emerged in the implementation and
development of the health-care networks in palliative care and pain therapy.

Other valuable aspects of CP experience (e.g., emotional functioning, sleep disturbances) were not evaluated as the
tool is meant to perform to the best in general population surveys rather than in clinical investigations, and its shortness
can be appreciated for its adaptability to large, self-administered (also online) examinations.

As noted by Steingrímsdóttir et al,5 the increasing interest in CP and its load on affected individuals and societies call
for adequate monitoring tools for this phenomenon. The “5-Item CP Quest” may be used in Italy for this purpose and
may offer significant public health hints, particularly to the groups dealing with population statistics and policy making.
The adoption of the questionnaire within a routine survey, may allow epidemiological monitoring of CP and provide data
for interventions at population level (e.g., awareness campaigns, changes in CP network interventions). The use of our
measure may also support the annual report to the Italian Parliament requested by law 38/2010, and offer the basis for the
development of CP prevention and management programs targeting specific population subgroups.

Further work is needed to test reliability and external validity of the “Brief Five-Item CP Quest” both in Italy and in
other countries, to take into account possible influences of cultural, social and health-policy related factors, especially for
specific CP dimensions such as those addressing treatments and their self-perceived effectiveness. In this respect, a large
twin study has already been started, and is currently under analysis, which makes use the “5-Item CP Quest” on a sample
of more than 4000 Italian twins. The study is mainly aimed to disentangle the gene-environment architecture of the wide
CP phenotype, but it will also allow us to further examine the validity of the questionnaire in the Italian general
population. Similar research with the adoption of the “5-Item CP Quest” is being conducted by the Murcia Twin Registry
in Spain, and a joint analysis is underway to investigate cross-cultural validity of the “5-Item CP Quest”.

We are well aware that the validation of a questionnaire is an ongoing process, thus we call epidemiologists and CP
researchers to verify whether the “5-Item CP Quest” may be a valid measure of CP in general population studies, also in
other countries. This process has to take into account that variables able to describe CP, particularly for public health
purposes, may be differently weighted in different countries. We do invite researchers to adapt our questionnaire to
different contexts and add, when necessary, further items and validate these versions within specific public health
scenarios. Another interesting future direction may be to test whether our brief questionnaire allows no major loss of
information compared with other validated and longer questionnaires used in previous epidemiological studies.

Conclusions
The “5-Item CP Quest” is designed as a brief self-administered measure to detect CP, investigating its intensity, possible
underlying causes/triggers, treatments, and their perceived efficacy in general population surveys. Its content validity was
deeply discussed by a group of experts and the measure shown to be understandable among both CP-affected and non-
affected individuals. Reliability and construct validity assessment confirmed good psychometric properties of the
questionnaire. The “5-Item CP Quest” focuses on a few public health-relevant CP dimensions and, being shorter than
other validated CP questionnaires used in epidemiology, it may be complemented with other measures in wide
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epidemiological studies. The “5-Item CP Quest” may help in monitoring CP prevalence at a national level, thus
contributing to the production of relevant data for health policies. CP is a public health priority, an affliction occurring
in many different conditions, across age, gender and diagnoses. Further validation of the measure, in different cultural
settings, is desirable.
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