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Abstract

Background Health literacy is a key determinant of health, shaping individuals ability to understand and act on
health information. Low cancer literacy is associated with fatalistic beliefs and reduced participation in prevention
and screening programmes. Although around 40% of all cancers are preventable, public awareness of modifiable risk
factors remains low. The European Code Against Cancer (ECAC), developed under the World Code Against Cancer
Framework, aims to strengthen prevention knowledge; however, tools to measure cancer prevention literacy, and
therefore evaluate its impact, are lacking. This study aimed to develop and validate a questionnaire to assess ‘cancer
prevention literacy’in adults from the general population.

Methods We conducted a methodological study to develop a questionnaire measuring ‘cancer prevention literacy’
in adults from the general population using the Integrative Model of Behavioural Prediction as theoretical framework.
Questionnaire development followed a three-stage process: (1) a literature review and two-round Delphi process

to select and refine items; (2) a third Delphi round, complemented by readability checks, face-validity assessment,
and cognitive testing to evaluate item relevance, clarity, and representativeness; and (3) a pre-test and psychometric
analysis to assess construct validity.

Results The final Cancer Prevention Literacy Questionnaire (CPL-Q) consists of a 10-question validated instrument
comprising 58 items, with selected items incorporating the verbatim wording of the recommendations from the
ECAC, 4th edition. Strong expert agreement was achieved through an iterative Delphi process, and content and face
validity indicated that the items were comprehensible, relevant, and appropriate. Psychometric analyses, including
exploratory and confirmatory factor analysis, provide preliminary support for the instrument’s construct validity, with
initial evidence suggesting acceptable reliability.

Conclusion The CPL-Q provides a standardised instrument to measure ‘cancer prevention literacy’and to assess the
impact of Regional Codes Against Cancer through monitoring and benchmarking changes over time. It also offers a
practical tool to identify gaps in ‘cancer prevention literacy’ within specific populations and to support international

comparisons and longitudinal evaluations, thereby contributing to the evidence base for cancer prevention policies.
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Background

Health literacy is a major determinant of health. The
World Health Organization (WHO) defines health lit-
eracy as the cognitive and social skills that determine an
individual’s motivation and ability to access, understand,
and use information to promote and maintain good
health [1]. Literacy affects people’s capacity to inter-
act effectively with providers, make informed decisions,
adopt healthy behaviours, manage their own health, and
navigate health systems [2]. Low health literacy is often
linked to reduced use of preventive services, delays in
diagnosis, poor adherence to medical recommendations,
higher hospitalization and mortality rates, and substan-
tially greater healthcare costs [3], as understanding how
to prevent disease and navigate health-care systems
may contribute to better health outcomes. In this con-
text, cancer literacy refers to all the knowledge a layper-
son needs to possess to understand the information and
advice the health system provides concerning cancer pre-
vention, diagnosis, and treatment [4].

Cancer remains a major cause of illness and death in
the European Union (EU), with approximately 2.9 mil-
lion new cases and 1.3 million deaths in 2022 [5]. These
numbers are projected to increase by 25.3%, reaching
an estimated 3.8 million new cases annually by 2050 [6].
However, a significant portion of the burden, around
40% of cases, could be prevented by reducing exposure
to modifiable risk factors of cancer and promoting behav-
iours that enhance protection against cancer [7]. This
underscores the critical role of prevention as the most
cost-effective long-term strategy for cancer control [8].

Adults with low cancer literacy are less informed about
cancer and more likely to hold fatalistic views regarding
cancer and its prevention [9]. Poor literacy is also linked
to avoidance of medical visits and confusion or appre-
hension about screenings. Factors such as health beliefs,
attitudes, cancer fatalism, low self-efficacy, and mistrust
of healthcare providers may contribute to worse health
outcomes among adults with low health literacy [10].
Disadvantaged social and socioeconomic conditions,
particularly low socioeconomic status and educational
attainment, are key determinants of low health liter-
acy levels [11]. These social determinants contribute to
inequalities in cancer prevention and diagnosis. Improv-
ing access to information about cancer risk factors and its
determinants, and enhancing understanding, is essential
to reducing inequalities in health outcomes.

Although improving health literacy requires more than
simply transmitting health information, health educa-
tion remains a fundamental tool for promoting health
and preventing disease [12]. Accordingly, the Europe’s

Beating Cancer Plan [8] seeks to raise awareness of, and
address, key cancer risk factors to improve health lit-
eracy. The European Code Against Cancer (ECAC) is an
educational tool designed to improve individuals’ cancer
prevention literacy through evidence-based recommen-
dations on preventive actions and interventions, thereby
helping reduce their cancer risk [13].

Taking the ECAC, 4th edition (ECAC4) as a model, the
International Agency for Research on Cancer (IARC/
WHO) launched the World Code Against Cancer
Framework in 2022 [14], an initiative aimed at promot-
ing cancer prevention globally through the development
of Regional Codes Against Cancer [15]. A gap identified
during projects on the development and dissemination of
the Regional Codes Against Cancer in the EU [16, 17] and
in Latin America and the Caribbean [18] is the generally
low level of public awareness of cancer risk factors and
preventive interventions [19-21], along with the need to
periodically monitor and evaluate changes in cancer pre-
vention literacy to measure and compare the impact of
the Regional Codes [22].

Building on existing cancer prevention awareness ques-
tionnaires, this study was framed by the need to define
the concept of ‘cancer prevention literacy’ within the
World Code Against Cancer Framework. The main aim
was to develop a comprehensive questionnaire for adults
in the general population with evidence of validity suit-
able for evaluating the impact of Regional Codes Against
Cancer and related initiatives.

Methodology

Study design and framework

This is a methodological study aimed to develop a ques-
tionnaire to measure ‘cancer prevention literacy’ in
adults of the general population with evidence of validity,
guided by the Integrative Model of Behavioural Predic-
tion [23]. To achieve this objective, we used a three-stage
approach (Fig. 1): (1) a literature review and two-round
Delphi process to select and refine questionnaire items;
(2) a third Delphi round, together with readability
checks, face validity assessment and cognitive testing to
assess item relevance, clarity and representativeness; and
(3) psychometric analysis to evaluate construct validity
[24]. All these methodological components are comple-
mentary steps designed to support the main objective of
the study.

The Integrative Model of Behavioural Prediction [23]
posits that behavioural intention which leads to behav-
iour implementation, arises from specific beliefs, shaped
by three determinants: attitude, perceived norm, and
self-efficacy. In addition, several theoretical frameworks
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Fig. 1 Stepwise process of questionnaire development and subsequent validation

of prevention behaviour, including the Health Behaviour
Model [25] and the Preventive Health Care Behaviour
Model [26], have proposed knowledge as an antecedent
of preventive behaviour; the latter model also considers
self-efficacy, health motivation and health consciousness
as influences on preventive health care behaviours. The
association of health literacy with cancer-related atti-
tudes, knowledge, and behaviours have also been studied
as a way to educate and increase patient trust, self-effi-
cacy, and engagement in decision-making [27]. Given the
interrelated nature of these determinants, the term ‘can-
cer prevention literacy’ is used as a unifying framework
for the questionnaire, encompassing all these constructs,
as well as others selected from the behavioural change
models mentioned above, and from other models such as
the Tripartite Model of Risk Perception (TRIRISK) [28].
The constructs included at this stage were beliefs about
cancer, awareness about cancer prevention, knowledge
of cancer prevention and risk factors, attitudes towards
cancer prevention, intention to change behaviours, self-
efficacy to engage in cancer prevention, adherence to
behaviours, informational needs on cancer prevention,
risk perception, and health literacy [see Supplementary
Table 1 (Additional file 1) for the full list of selected con-
structs and definitions [1, 23, 25, 28—35]].

Questionnaire development
A literature review was undertaken to identify ques-
tionnaires administrated to the public in any part of the
world and available in English, that included the selected
constructs related to cancer prevention [Supplementary
Table 1 (Additional file 1)], in order to extract relevant
questions. Validated and recurring (periodic) question-
naires were prioritised.

Seventeen existing questionnaires identified through
a literature search were reviewed. Items were sourced

from nine of these instruments, including national health
and public opinion surveys, and peer-reviewed publica-
tions. Sixteen questions related to eight of the selected
constructs, either taken verbatim or adapted from exist-
ing questionnaires, were included in the first draft of the
questionnaire [Supplementary Table 2 (Additional file
1)]. A specific construct on awareness of the ECAC was
added to allow monitoring and evaluating the impact of
the implementation of the tool in the EU. Where applica-
ble, the verbatim wording of the risk factors, behaviours
or interventions mentioned in ECAC4 served as the basis
for adapting the questions.

Initial feedback was obtained from close collabora-
tors who are experts in cancer prevention and health
literacy. They were asked to review the first draft of the
questionnaire and suggest the inclusion, exclusion or
modification of items; classify questions under the most
appropriate constructs; and identify any additional rel-
evant constructs for ‘cancer prevention literacy. Along
with the draft questionnaire, experts received a prelimi-
nary database of alternative questions identified from
our literature search, allowing them to select alternatives
if they considered any original question inappropriate.
They were also asked to recommend other useful ques-
tionnaires or sources. Feedback was then assessed and
discussed internally among the research team (AF, PRC,
CE), and changes were made where deemed appropriate
based on relevance, clarity, and alignment with the objec-
tives of the questionnaire.

Delphi method

The Delphi technique is a well-established method for
generating content for questionnaires [36]. It involves
structured procedure to reach consensus on com-
plex issues where knowledge is uncertain or incom-
plete, which are assessed by a panel of experts through
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an iterative and structured process. The Delphi process
typically includes at least two rounds of anonymous sur-
veys. After each round, panellists’ individual responses
are fed back in an anonymised manner so that they can
be reconsidered before the next round, with the aim to
achieve consensus [36, 37]. Consensus was defined as a
minimum of 70% agreement among panellists, in accor-
dance with standard practice in Delphi studies [38].

Panellists Delphi panels typically include between 10
and 100 experts, with no agreed-upon standard [39].
Fifteen experts in cancer prevention and health literacy
were invited and agreed to participate. They represented
research centres, universities, and national health and
cancer institutes in the EU (France, Portugal, Romania,
and Spain) and Latin America (Argentina, Brazil, Chile,
Colombia, Costa Rica and Pertl), corresponding to the
regions where a Regional Code Against Cancer existed at
the time of this study.

Panellists were informed that there would be two to
three rounds of deliberation, involving de-identified sur-
veys, and that the time required to respond might vary
across rounds. They were also informed that the rounds
would take place over a maximum of five months, with
10 days to two weeks allocated for responses, followed by
an additional one to two weeks for reviewing comments,
providing feedback, and preparing the questionnaire for
the next round. After each round, panellists received a
summary report outlining the main decisions taken.

All communication with panellists were conducted via
email. For each round, messages were sent to the panel
distribution list created and managed by the research
team, using ‘blind carbon copy’ (bcc) to maintain confi-
dentiality. The names of the panellists were known only
to the research team (AF, RI, PRC, and CE).

Table 1 Criteria for selecting (prioritising) items included in the
questionnaire

Baseline The median Likert scale scores of each question
had to be 5 or higher.

#1 Primary prioritisation criterion: Questions with
higher median Likert scale scores were prioritised.

#2 Secondary prioritisation criterion: Among questions

with the same median Likert scale scores, those with
higher mean score were prioritised.

#3 Tertiary prioritisation criterion: Among questions
with the same mean score, those with a smaller IQR
were prioritised, as a smaller IQR indicated higher the
consensus.

#4 Quaternary prioritisation criterion: Among questions
with the same IQR, those with a higher third quartile
(P75) value, closer to 7 (high priority), were prioritised.

#5 Final prioritisation criterion: For questions identical
across all previous criteria, the number of times they
were ranked among the top 5 most relevant or bottom
3 least relevant was used as the decisive criteria.
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Data collection and analysis Round 1

Panellist were informed that with Round 1 the Delphi
process had officially begun, some had already been con-
sulted during preliminary phase. The purpose of Round 1
was to agree on the questionnaire items, their order, and
the suitability of the proposed response format (e.g., Lik-
ert scale, dichotomous, multiple choice). Panellists could
suggest alternative response formats and provide feed-
back on the wording of any questions and items. Items
not reaching consensus were either removed or substan-
tially revised for consideration in the following round.

Round 2

The purpose of this intermediate round was to reach
consensus on the proposed response format and item
order for the questions that had not reach consensus
in Round 1. Panellists were asked to assess whether the
revised options, based on Round 1 feedback, were appro-
priate. In this round, panellists were not allowed to pro-
pose alternatives beyond those provided. Content was
retained only if consensus was reached.

Final round (Round 3)

The purpose of the final round was to assess the con-
tent validity (relevance and representativeness) of the
questions, prioritise them, and reduce the questionnaire’s
length by eliminating items deemed less important. They
were asked to rate each question on a 7-point Likert
scale, with 1 representing ‘not very relevant’ and 7 rep-
resenting ‘highly relevant’ Panellists were also asked to
select the five most-relevant questions and the three least
relevant questions for prioritisation [40]. At this stage,
panellists could not suggest changes to item wording or
propose new questions.

In this phase, data analysis focused on the median and
interquartile range (IQR) of panellists’ responses, the pre-
ferred approach for Delphi studies [41]. Median scores,
IQRs, and prioritisation rankings were used to determine
the degree of agreement among panel members, with the
selection criteria for consensus detailed in Table 1.

Once consensus was reached on the final set of ques-
tions and items, the questionnaire underwent additional
procedures to explore aspects of validity, including con-
tent, face, and construct validity. These involved assessing
whether the instrument’s content adequately reflected
the construct being measured (content validity), whether
it appeared to measure what it was intended to (face
validity), and whether the items collectively measure each
of the theoretical construct they are intended to assess
(construct validity) [42, 43].

Content and face validity

Readability assessment

Readability assessment is a critical aspect of content
validity, ensuring that the questionnaire is comprehen-
sible for the target audience. A readability analysis was
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conducted using the Hemingway Editor (https://heming
wayapp.com/), a digital tool designed to assess the read-
ing age of documents. An a priori reading age threshold
of 10 years was set, as it is recommended that health
questionnaires for adults are written at a fifth to sixth
grade reading level, corresponding to a reading age of
10-11 years of age [44].

External expert review of clarity and appropriateness

A separate sample of cancer prevention experts who
were not part of the Delphi panel was asked to evaluate
the clarity, comprehensibility, and appropriateness of
the questionnaire for the target audience, and to identify
potential ambiguities, misinterpretations, or omissions,
as a measure of face validity.

The questionnaire, along with a de-identified online
form, was distributed to a convenience sample of 10
experts, selected within IARC and other institutions in
Europe and Latin America working in cancer prevention.
Participants rated each item’s clarity, comprehensibility,
and appropriateness for the general population using a
4-point Likert scale: 1 = Not clear and understandable;
2 = Somewhat clear and understandable; 3 = Clear and
understandable, and 4 = Very clear and understandable
[45]. The questionnaire also included general items on
overall appropriateness, potential gaps in constructs rel-
evant to ‘cancer prevention literacy, and the adequacy
of structure and format. Raters received instructions to
guide the validation process. The only exclusion criteria
included non-response and incomplete questionnaires.

Ratings of 1 and 2 indicated insufficient clarity, while
ratings of 3 or 4 indicated acceptable clarity and compre-
hensibility. The Item-Level Face Validity Index (I-FVI)
was calculated by dividing the number of ratings scored
3 or 4 by the total number of raters. The Scale-Level Face
Validity Index (S-FVI/Ave) was calculated as the aver-
age of all I-FVI scores. Values ranged from 0 to 1, with
thresholds set at > 0.75 for I-FVI and > 0.80 for S-FVI.
Items with I-FVI scores below 0.75 were not accepted
and flagged for revision through cognitive testing inter-
views [45].

Cognitive testing

Cognitive testing, another key technique to ensure face
and content validity, was conducted with a convenient
sample of native English speakers with the aim to (1)
evaluate whether the wording contained ambiguous or
unfamiliar terms, (2) identify any structural issues that
could confuse respondents, (3) check whether response
categories included or excluded what respondents
expected, (4) assess whether recalling dates or frequen-
cies posed any challenges; and (5) determine whether the
question wording was perceived as upsetting or intrusive.
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Participants were recruited through the research-
ers’ informal networks. The only inclusion criteria were
being at least 18 years old and a native English speaker.
We endeavoured to select between 6 and 10 participants
to ensure enough diversity in terms of gender, age, and
educational level. A total of 16 potential participants who
expressed initial interest in the study were finally invited
to participate.

We prioritised testing the questions that did not achieve
consensus during the face validity assessment and those
with grade levels above the threshold. Interview probes
were developed to elicit in-depth responses from partici-
pants. Additionally, a data collection grid (Additional file
2) was created to standardise the assessment of responses
and classify them into one of the following categories: (1)
‘understood with ease’ (quick to answer, showed under-
standing and/or probe questions aligned with question
meaning); (2) ‘understood with some difficulty’ (ver-
bal or non-verbal communication as pauses and hesita-
tion, asked for repetition, expressed difficulty answering
or asked for clarification) and (3) ‘unable to understand
effectively’ (couldn’t provide/qualify response, responded
outside the scope of the question). Scoring the interviews
provided a quantitative approach to identify recurring
points of confusion and frustration. In parallel, qualita-
tive data —captured through recordings or handwrit-
ten notes —offered detailed insights into respondents’
answers, helping to determine whether questions posed
issues related to comprehension, recall, judgment, or
response [46].

The interviews were conducted online via videoconfer-
encing by two researchers (RI and AS) and were expected
to last approximately one hour. They were conducted
in two rounds. After the first five interviews, identified
issues were discussed by the research team, and appro-
priate revisions were made to the questions for testing
with the remaining participants. All interviews were
recorded, and written informed consent was obtained
from all participants.

Written notes from the interviews were carefully
reviewed, and recordings were consulted as needed to
fill in any gaps. Notes and scores for each question were
compiled and analysed across all interviews to identify
recurring issues or deviations from the intended mean-
ing. When a clear pattern of misunderstanding emerged,
the questions were reassessed in conjunction with the
face validity results. Based on these findings and the
researchers’ collective judgment, appropriate revisions
were made to improve clarity.

Construct validity

Pilot testing and preliminary psychometric analysis

A factor analysis (FA) was conducted to assess con-
struct validity and to explore the underlying dimensions
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explaining relationships among multiple questionnaire
items [47], using data from a pilot test conducted among
adults (= 18 years) with no prior diagnosis of cancer.
Sample size was determined based on the questionnaire
scale with the largest number of items, using the conven-
tional rule of thumb of 10-15 participants per item [48,
49]. The primary scales designed for FA contained 4—12
items per scale, as the 25-item awareness about cancer
prevention question (Q4, Table 2) was initially conceptu-
alised as a comprehensive checklist rather than a multi-
item scale. English-speaking participants were recruited
through market research panels using both probability-
and non-probability-based sampling methods. All data
were collected online.

All questionnaire items were considered in the analysis,
except for the single question on knowledge about can-
cer prevention (Q5, Table 2). This question was excluded
due to its objective nature and response format, which
involved multiple discrete options (percentage esti-
mates), making it unsuitable for standard FA.

A preliminary psychometric analysis was conducted in
several steps. First, descriptive analyses were performed
to summarise and explore the key characteristics of the
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multivariate data, providing an overview of item distri-
bution, variability, and potential inter-item relationships.
Associations among items within each question were
examined using Spearman’s rank-order correlation coef-
ficients (p). The suitability of the data for FA was then
assessed using the Kaiser—Meyer—Olkin (KMO) measure
of sampling adequacy and Bartlett’s test of sphericity.
A KMO value>0.7 and a significant Bartlett’s test were
considered to indicate that the data were suitable for FA,
reflecting sufficient inter-item correlations. Following
this, FA was conducted only for constructs that met these
criteria and for those with a sufficient number of items to
investigate the underlying structure of the questionnaire.
The questions under the intention to change behaviours
construct were excluded: the one related to unhealthy
behaviours (Q6, Table 2), due to some items not being
applicable to all participants or being relevant only to
specific subgroups, limiting their suitability for inclusion
in a consistent factor structure; and the one related to the
uptake of cancer prevention interventions (Q7, Table 2),
as it contained only one question with two items, which
was insufficient for meaningful FA. While no missing
values were observed in the dataset, for Q6 (Table 2), the

Table 2 Overview of questionnaire’s constructs, questions, items, and response formats following the final round of the Delphi study,

as used in subsequent validation steps

Construct Question Response
formats
Beliefs about cancer Q1. Please, indicate your level of agreement or disagreement with the following statements: 5-item Likert
a) It seems like everything causes cancer scale
b) When | think about cancer, | automatically think about death
) There is not much that you can do to lower your chances of getting cancer
d) There is so much information out there about cancer that it is hard to know what to do
Risk perception Q2. How often do you worry about getting cancer? 5-item Likert
scale
Q3. How do you think your chance of developing cancer in the future compares to the average person of 5-item Likert
your gender and age? scale

Awareness about
cancer prevention
(general)
Knowledge about
cancer prevention
Intention to
change behaviours:
unhealthy behav-
jours, and uptake
cancer prevention
interventions

Adherence to
behaviours

Awareness about
the European Code
Against Cancer

Q4. Which of the following, if any, increases a person’s chance of developing cancer? (list of risk factors, e.g.,
smoking, exposure to another person’s smoking, being overweight, not being physically active, not eating enough
whole grains, eating processed meat, etc.)

Q5. What percentage of cancer cases do you think could be prevented with cancer prevention?

Q6. lintend to make changes to: (list of behaviours, e.g., have a healthier diet, limit my alcohol intake, avoid too
much sun, etc.)

Q7. If your children were invited to have the following vaccination, would you agree to him/her having it
sometime soon?

a) Hepatitis B

b) Human Papillomavirus

Q8. Is there anything that you do regularly to consciously prevent cancer? (/ist of behaviours, e.g., do not smoke,
take action to be a healthy body weight, be physically active in everyday life, avoid too much sun, etc.)

Q9. Have you taken any steps in the last 12 months to prevent cancer? If yes, what steps have you taken with
the specific aim of preventing cancer? Please select all that apply. (list of behaviours, e.g., refraining from smok-
ing, having a healthy diet, limiting my alcohol intake, etc.)

Q10. Are you familiar with the European Code Against Cancer?

Dichotomous
(Yes/No)

Multiple choice

Dichotomous
(Yes/No)
5-item Likert
scale

Multiple choice
(select all that
apply)

Multiple choice
(select all that
apply)
Dichotomous
(Yes/No)




Feliu et al. BMC Public Health (2026) 26:1052

responses ‘don’t know’ and ‘not applicable’ were excluded
from the corresponding analyses. To avoid potential
biases related to this exclusion (e.g., exclusion of non-
smokers), only descriptive analyses were performed for
these items.

Depending on the construct, the specific aims, and
whether a theory-driven model or framework was avail-
able, either EFA, Confirmatory Factor Analysis (CFA),
or both were applied. EFA was appropriate and was used
when the factor structure was unknown, to identify latent
factors underlying item variation and correlations. Ordi-
nal and binary items were analysed using their observed
response categories, without transformation. Pearson
correlation matrices were used to examine inter-item
relationships. The number of extracted factors (or factor
retention) was guided by theoretical considerations, the
Kaiser criterion (eigenvalues > 1), and visual inspection
of scree plots. Factors were extracted using principal axis
factoring and rotated using an oblique rotation, allowing
factors to correlate, which might be consistent with theo-
retical expectations for cancer prevention literacy con-
structs. Factor loadings > 0.40 were retained [48, 50].

CFA was used when a theory-based or previously vali-
dated structure existed to test how well the observed data
from the pilot study fit the hypothesised model, thereby
confirming or rejecting the proposed structure. When
CFA was applied without a preceding EFA, a one-factor
model was specified, assuming a single latent construct.
The CFA estimation method used was the weighted least
squares mean and variance adjusted (WLSMYV) esti-
mator for ordinal/categorical data. CFA model fit was
evaluated using standard global fit indices, including the
Comparative Fit Index (CFI), Tucker—Lewis Index (TLI),
Root Mean Square Error of Approximation (RMSEA),
and Standardized Root Mean Square Residual (SRMR).
Acceptable fit was determined according to conventional
thresholds (e.g., CFI/TLI > 0.90, RMSEA < 0.08, SRMR <
0.08)] [48, 50, 51].

Cronbach’s alpha (a) coefficients were calculated to
assess internal consistency (i) within each multi-item
construct, and (ii) across all individual items within each
question. Values of a > 0.70 were considered acceptable,
indicating satisfactory internal consistency among items
measuring the same underlying construct or among the
overall item set, respectively. Corrected item-total corre-
lations were also examined, with > 0.30 indicating ade-
quate item contribution to the overall item set [52—54].

All factor analyses were conducted in R statistical soft-
ware (version 4.0.3) using the lavaan package, which
offers comprehensive functions for both EFA and CFA
analyses.
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Ethical approval

This study was conducted in accordance with the princi-
ples outlined in the Declaration of Helsinki and adhered
to all relevant national and institutional guidelines for
research involving human participants. Ethical approval
was obtained from IARC’s Ethics Committee (IEC 24—39
and IEC 25-25) and from Instituto Nacional de Sadde
Doctor Ricardo Jorge (INSA 163/2024). Participation
was voluntary, and informed consent was obtained from
all participants prior to data collection. Data were col-
lected anonymously and stored securely to ensure confi-
dentiality. No identifying information was linked to the
responses, and only aggregated results are reported.

Results

The preparation for the Delphi methods took place
between late March and early April 2024. During this
phase, experts provided feedback through open-ended
questions. They offered general comments regarding the
questionnaire structure, suggesting that it should start
by assessing current beliefs, risk perceptions, and general
awareness about cancer prevention; and end with ques-
tions directed toward the future: intention to change
behaviours, self-efficacy to engage in cancer prevention
behaviours, adherence to behaviours and awareness about
the European Code Against Cancer. In addition, they
recommended dropping the question on the construct
information needs [Q15, Supplementary Table 2 (Addi-
tional file 1)], as it was considered outside the scope of
the questionnaire. No further constructs were added.

Based on experts’ comments, two questions were
deleted. One, under the construct knowledge about can-
cer prevention (Q8), was deemed too technical for the
public, ambiguous, and potentially misleading. The other,
under the construct of intention to change behaviours
(Q11), was considered inadequate to capture respon-
dents’ stage of change and was replaced with a new
question assessing the same construct, and addressing
specifically primary prevention behaviours. For Q6, items
3 and 4 were removed because experts considered them
too technical for the public. Finally, one additional ques-
tion was added to the construct adherence to behaviours
as a potential alternative to the questions initially selected
by the research team [Supplementary Table 2 (Additional
file 1)].

Regarding the specific questions, the main comments
and suggestions concerned the formulation of the ques-
tions and items, the response format, their order, and the
response options.

Delphi method

Round 1

The Round 1 took place in early July 2024. Thirteen out
of the 15 panellists (86.7% response rate) completed the
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de-identified online form. Most questions reached con-
sensus (11/15 questions, 70%), with some response items
slightly modified, mostly word changes, based on panel-
lists’ suggestions. These questions were carried forward
to the Final Round of the Delphi process.

Some questions, however, required further modifica-
tions as they did not reach consensus. Discrepancies
arose mainly regarding the type of response (3/15 ques-
tions), response items (1/15), and the order of response
items (1/15). Changes were made to incorporate panel-
lists” feedback. The revised version of these questions was
included in Round 2 for reassessment.

Round 2

The Round 2 took place in late July 2024. The response
rate of this round was lower than the previous with only
eight panellists filling in the form (53.4%). Consensus was
achieved for all the questions included (4/4 questions).

Round 3

The Final Round took place in August and early Sep-
tember 2024. Eleven out of the 15 panellists (73.3%
response rate) completed the form. As shown in Supple-
mentary Table 3 (Additional file 1), only one question
(Q1) was directly excluded for not reaching at least a
median score of 5. Three questions had a median Likert
score of 7 (highest relevance) and, therefore, were priori-
tised among the rest (Q2, Q5, and Q15). All three ques-
tions were included in the top 5 most relevant questions
ranking.

Eleven out of the 15 questions had a median score of 6.
Among these questions, the four with the highest mean
value (mean (X): 5.8) were prioritised (Q3, Q7, Q9, and
Q12). Two of these were also included in the top 5 most
relevant questions ranking. Following, we included the
questions with the subsequent highest mean values (x=
5.7 for Q13 and x= 5.5 for Q8, respectively). Among
questions with the same mean value (x= 5.4), Q6 was
excluded because it had the highest IQR, indicating
lower consensus among panellists. Finally, among ques-
tions with the same IQR, the one included in the top 3
least relevant ranking (Q10) was excluded. Only the 10
questions deemed most relevant were retained to limit
the questionnaire length to 10 question stems or fewer.
Among the excluded questions (Q1, Q6, Q10, Q11, and
Q14) were those related to cancer screening (Q6 and
Q10) [Supplementary Table 3 (Additional file 1)].

The resulting questionnaire of this Final Round had 10
questions (Table 2), including at least one question from
each of the selected constructs that conforms our defini-
tion of ‘cancer prevention literacy’ (Fig. 2), except for self-
efficacy to engage in cancer prevention actions, which was
not included in the final questionnaire.
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Readability test

All selected questions in the Final Round of the Delphi
method showed good readability (Grade 10 or lower),
with six out of the 10 questions considered appropriate
for a reading level of a ten-year-old or younger. How-
ever, some questions contained hard-to-read sentences
(e.g., passive voice) and difficult words and were there-
fore slightly above our initial threshold. These questions
were pre-selected to be included in the cognitive inter-
views to ask respondents of the general public specific
questions about the item to ensure that words are chosen
adequately and are understood in the same way by both
the research team and the respondent.

External expert review of clarity and appropriateness

The review took place from mid to late September 2024.
From the 10 experts invited to participate in this phase,
nine accepted with a response rate of 100%.

The I-FVI was calculated for clarity, comprehension
and appropriateness for each of the questions. Out of the
ten questions only three showed I-FVI scores over 0.75
for the three components, seven for clarity (70%), and
three for comprehension (30%). Conversely, all questions
showed high scores for I-FVI (>0.75) for appropriate-
ness, seven of them between 0.89 and 1.00, confirming
their suitability for the target audience: adults from the
general population. Those questions that did not meet
the threshold for clarity and comprehension (7/10) were
included in the cognitive interviews to confirm experts’
suspicions and ask the target audience how to improve
these questions.

In line with the I-FVI results, we found that S-FVI/Ave
of the overall questionnaire did not meet the threshold
of 0.80 for clarity nor for comprehension (0.69 and 0.63,
respectively), but showed a high S-FVI/Ave for appropri-
ateness (0.89).

Cognitive interviews

Of the 16 participants invited, six agreed to take part
in the interviews, with a mean age of 56.7 years (range:
26-78 years). The sample included two women and four
men, all native English speakers, residing in France, Ire-
land, Portugal, Sweden, and the United Kingdom. Most
participants (5/6) had completed higher education, while
one reported secondary education. Their professional
backgrounds were varied, including a housing officer,
nurse, IT professional, medical statistician, osteopath,
and homemaker.

The interviews lasted between 50 and 86 min. Among
the eight questions asked at this stage, three were found
to be hard or moderately difficult to understand by
at least one participant, and two were somewhat dif-
ficult. In the question listing cancer risk factors (Q4,
Table 2), some participants hesitated when responding
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Fig. 2 Selected constructs influencing behaviours that frame our definition of ‘cancer prevention literacy’

to the negative statements (e.g. ‘Not eating enough whole
grains’). However, no changes were made to these items,
as the research team had previously agreed all items
should convey the evidence for increased cancer risk,
such as ‘Not eating enough whole grains’, rather than
a positive statement. Participants did suggest adding
examples to clarify certain food groups (e.g., legumes,
processed meat) and harmful substances, and these sug-
gestions were incorporated.

The question measuring intention to change behav-
iours (Q6, Table 2) caused confusion, as it was not clearly
framed in the context of cancer prevention. Some par-
ticipants reported engaging in these behaviours for
other health reasons, making the intention to change
‘not applicable’. As a result, the question was revised to
“To prevent cancer, I intend to make changes by:’ to better
clarify its purpose.

Two questions on current adherence to healthy behav-
iours raised a similar issue (Q8 and Q9, Table 2). Many

respondents were already engaging in healthy behaviours
for reasons other than cancer prevention. To avoid losing
this information, two additional items were added: 7 do
regularly at least one of the actions above but for reasons
other than to prevent cancer (for example, general health,
feeling good)’ and ‘There is nothing in particular I regu-
larly do to prevent cancer’. These options were slightly
adapted for the second question to fit its formulation.

Following a suggestion from the Delphi panel, partici-
pants were also asked whether they preferred the term
‘chance’ or ‘risk’ of getting cancer throughout the survey.
There was a strong preference for ‘risk; as ‘chance’ was
associated with a positive connotation (e.g., winning the
lottery), whereas ‘risk’ was seen as negative but poten-
tially controllable. However, we decided not to replace
‘chance’” with ‘risk] since the original questions includ-
ing this term came from a validated questionnaire widely
used in cancer prevention awareness [55].
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Table 3 Sociodemographic characteristics of the pre-test

sample
N (%)
Total 240
Sex Male 116 (48.3)
Female 124 (51.7)
Age 18-24 19(7.9)
25-34 31(12.9)
35-44 39(16.3)
45-54 48 (20.0)
55-64 42 (17.5)
65+ 61 (254)
Education attainment No formal education 401.7)
Basic education 23(9.6)
Lower secondary education 74 (30.8)
Upper secondary education 87 (36.2)
Higher education 52 (21.7)
Employment status Employed 123(51.3)
Self-employed 19(7.9)
Full-time homemaker 21(838)
Student/unpaid work 10 (4.2)
Retired/Disabled 44 (18.3)
Disabled or too ill to work 3(1.2)
Unemployed 19(7.9)
Other 4(1.7)
Community type City 76 (31.7)
Small or mid-sized town 120 (50.0)
Rural area 44 (18.3)
Table 4 Internal consistency
Questions from Table 2 N Cron-
bach’s
alpha (a)
Beliefs about cancer (Q1) 240 062
Risk perception (Q2 & Q3) 240  0.66
Awareness about cancer prevention (Q4) 240 091

Intention to change behaviour: uptake of cancer 240 085
prevention interventions (Q7)

Adherence to cancer prevention behaviour (Q8 240  0.82
&Q9)

Preliminary psychometric analysis

A total of 240 adults without a cancer diagnosis were
included in the pre-test. The sociodemographic charac-
teristics of the sample are summarised in Table 3.

Beliefs about cancer (Q1, Table 2)

For most items, the average score was approximately 3,
indicating that participants were generally uncertain
about their beliefs about cancer, which may reflect inde-
cision in their responses or a lack of understanding of the
question. The internal consistency of the scale (Table 4),
assessed using Cronbach’s alpha (a), was 0.62, indicating
questionable reliability. Item-level « values, assessed after
removing each item individually, were all slightly lower
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than the overall a, suggesting that excluding any indi-
vidual item would not significantly improve the scale’s
reliability.

Overall, the one-factor CFA model demonstrated poor
fit, indicating that the model required refinement [Sup-
plementary Table 4 (Additional file 1)]. Standardized fac-
tor loadings ranged from 0.55 to 0.63, falling within the
recommended range of 0.50 to 0.95, and all were statis-
tically significant (p < 0.001). However, the single latent
construct hypothesised accounted for only 34% of the
total variance across all items, and the composite reliabil-
ity was 0.65, slightly below the conventional threshold of
0.70. Despite these modest psychometric indicators, we
retained the question unchanged, as it is theoretically
central to the instrument, consistent with the Integra-
tive Model of Behavioural Prediction [23] and the Health
Beliefs Model [25].

To enhance construct validity, the Likert-scale response
option ‘Not sure’ (numeric value = 3) was revised to ‘Nei-
ther agree nor disagree’ to reduce ambiguity and minimise
the likelihood that responses reflected misunderstanding
of the question. This modification was applied to all ques-
tions assessing agreement using 5-point Likert-scale in
the questionnaire.

Risk perception (Q2 & Q3, Table 2)

For both items considered, the average scores were
approximately 3. For the first item, this indicates that, on
average, respondents held a neutral stance, perceiving
worry about developing cancer as occurring occasion-
ally or with moderate frequency. For the second item,
respondents, on average, perceived no substantial differ-
ence in their likelihood of developing cancer in the future
compared to others. To improve clarity, the Likert-scale
response option ‘Not sure’ was revised.

The Spearman’s (p) correlation between the two items
was p = 0.45, indicating a moderate positive association,
suggesting that the items are somewhat related but not
strongly correlated. The internal consistency (a) of the
two-item scale was estimated at 0.66, indicating border-
line reliability (Table 4). Despite this, items were retained
as they are key determinants of behavioural intentions
within the Integrative Model of Behavioural Prediction
[23] and therefore central to our definition of ‘cancer pre-
vention literacy’

Awareness about cancer prevention (Q4, Table 2)

Descriptive results highlighted lifestyle-related fac-
tors as the most recognised contributors to cancer risk.
Among the 25 items, smoking was the most widely
acknowledged, with approximately 75% of participants
recognising its impact. In contrast, factors such as not
breastfeeding, hormonal replacement therapy, and high
salt intake were minimally recognised, with fewer than
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17% of participants identifying them as risk factors.
The scale demonstrated excellent internal consistency
(a=0.91, Table 4), which remained stable regardless of
item exclusion, indicating that excluding any item would
not improve overall reliability.

Although this question was not initially conceptu-
alised as a multi-item scale, a supplementary EFA was
conducted to explore potential underlying dimensions,
identifying two latent constructs underlying the variation
among the 25 items: the first represented unhealthy life-
style behaviours, while the second reflected environmen-
tal and external factors affecting health (e.g., work-related
exposures, Human Papillomavirus (HPV) infection, and
second-hand smoke) [Supplementary Table 5 (Additional
file 1)]. CFA subsequently validated the EFA-derived fac-
tor structure, with a good fit to the data, as all model fit
indices met the recommended thresholds [Supplemen-
tary Table 6 (Additional file 1)].

Although five items were found to contribute mini-
mally to the underlying factor structure, all items were
retained to preserve the completeness of the question-
naire, which aims to evaluate awareness (recognition) of
the risk factors included in the ECAC4 [16].

Intention to change behaviours: unhealthy behaviours (Q6,
Table 2)

After excluding missing values (defined as ‘don’t know’
and ‘not applicable’ responses, which ranged from 16.7%
to 29.6% across all items), correlations between partici-
pants’ intentions to change various unhealthy behaviours
ranged from moderate to strong (p=0.31-0.60). The
strongest correlation was observed between quitting
smoking and limiting alcohol consumption (p=0.60),
suggesting that participants who intended to quit smok-
ing were also likely to limit alcohol consumption. In con-
trast, avoiding excessive sun exposure showed the lowest
correlations with other items (p=0.31-0.43), indicat-
ing that this behaviour was less strongly associated with
other health-related intentions.

Overall, correlations were moderate to strong; how-
ever, the high proportion of ‘don’t know’” and ‘not appli-
cable’ responses warrants caution, as these findings may
not fully reflect participants’ true intentions. To improve
reliability and reduce missing data, ‘Don’t know’ was
replaced by ‘Not sure’ and an explanatory introductory
statement was added: “Select ‘Not applicable’ only if you
already practice one of the healthy behaviours listed below
and do not need to change it (e.g., do not smoke or drink).”

Intention to change behaviours: uptake of cancer prevention
interventions (Q7, Table 2)

The average scores for the two items were 3.6 and 3.7,
respectively, indicating a generally positive attitude
toward vaccinating children to prevent cancer, with
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responses leaning toward agreement rather than dis-
agreement. This tendency was particularly pronounced
for the item referring to the HPV vaccine. The correlation
between the two items was p=0.77, indicating a strong
positive association. The internal consistency () of the
two-item scale was estimated at 0.85, demonstrating
good internal consistency (Table 4).

Adherence to cancer prevention behaviours (Q8 & Q9,

Table 2)

Adherence to dietary recommendations was the most
common and consistently practiced cancer preven-
tion behaviour (41%), followed by smoking cessation
(35%), reduced alcohol intake (34%), and sun avoidance
(32%). Similarly, over the past year, adopting a healthy
diet remained the most frequent behaviour, while fewer
participants reported newly initiating other behaviours,
likely because many had already adopted them.

Correlations between regular (Q8) and recent (past 12
months, Q9) behaviours were low to moderate (p=0.37—
0.50), with the strongest relationship for smoking cessa-
tion/reduction. Within both time frames, correlations
among behaviours were also low to moderate, indicating
that changes in one behaviour were often accompanied
by changes in others, though associations were weak.

The scale showed good internal consistency (a=0.82,
Table 4), stable regardless of item exclusion. While EFA
identified a single underlying latent factor where all 12
items showed moderate to strong association with the
single factor (factor loadings>0.4) [Supplementary Table
7 (Additional file 1)]. CFA indicated only moderate fit
to the data, with a relatively low proportion of the total
variance across all 12 items explained by the latent fac-
tor, suggesting that further refinement might be needed
[Supplementary Table 8 (Additional file 1)]. However, we
decided to retain these two questions in their original
form, given that they were derived from a previously vali-
dated longitudinal questionnaire.

The final Cancer Prevention Literacy Questionnaire
(CPL-Q) is a 10-question validated instrument com-
prising 58 items (Additional file 3), using the verbatim
wording of the recommendations of ECAC4 where appli-
cable, and forms the basis of the ‘cancer prevention lit-
eracy’ instrument for the World Code Against Cancer
Framework.

Discussion

The CPL-Q as a first-generation ‘cancer prevention literacy’
measurement tool

The CPL-Q is a 10-question instrument developed
through an iterative Delphi process with strong expert
agreement, supported by evidence of content and face
validity indicating that it is comprehensible, relevant,
and appropriate for its intended audience. Psychometric
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testing using EFA and CFA offers preliminary support
for construct validity, with initial evidence suggesting
acceptable reliability.

While the CPL-Q was developed using established
methodological approaches and has demonstrated over-
all good validity, some constructs, particularly beliefs
about cancer and risk perception, showed explained vari-
ance below recommended thresholds and only mod-
est reliability. These constructs may, therefore, be best
interpreted as brief indices rather than fully developed
latent scales at this stage. This highlights the complex-
ity to operationalise certain ‘cancer prevention literacy’
constructs and suggests they may benefit from further
refinement, expansion and evaluation in larger and more
diverse samples.

Particular attention was given to the interpretation of
‘don’t know’ and ‘not applicable’ responses. Rather than
treating these responses as random missing data, they are
conceptualised as informative indicators of uncertainty,
lack of knowledge, or irrelevance due to current behav-
iour; dimensions that are meaningful for assessing ‘cancer
prevention literacy. This approach supports more con-
sistent scoring, enhances comparability over time, and
is expected to improve the reliability and validity of the
instrument in future applications. Moreover, systematic
differences in ‘don’t know’ and ‘not applicable’ responses
by education level or socioeconomic status may them-
selves reflect disparities in 'cancer prevention literacy'
and should therefore be considered in future analysis and
equity-focused research.

Future research should therefore prioritise further vali-
dation in larger and more heterogeneous populations,
including assessments of measurement invariance across
social groups and countries. Additional work is needed
to explore the CPL-Q’s relationship with health inequali-
ties and other components of health literacy, as well as
its predictive validity in relation to behavioural change
and cancer-related health outcomes. Such efforts will be
essential to strengthen the utility of the CPL-Q for popu-
lation monitoring and policy-relevant research.

Taken together, these considerations support viewing
the CPL-Q as a well-founded first-generation instrument
designed to capture a broad range of ‘cancer prevention
literacy’ constructs, rather than a fully psychometrically
finalised questionnaire.

Implications for cancer prevention research and policy in
the EU

The CPL-Q addresses an important gap in cancer preven-
tion and health literacy research as, to our knowledge, it
is the first questionnaire specifically designed to compre-
hensibly assess ‘cancer prevention literacy; understood
as an overarching term encompassing several interre-
lated constructs. While health literacy instruments exist
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[56-59], few are tailored specifically to cancer preven-
tion, and even fewer have been validated. Most focus on
beliefs [60], recognition of risk factors, signs and symp-
toms, and help-seeking [55, 61, 62], or on specific pre-
vention interventions, such as vaccination or screening,
usually addressed independently [63, 64] or by cancer
type [64—66].

Compared with existing tools, the CPL-Q is distinct
in offering a multidimensional approach that integrates
constructs from behavioural change models. It provides a
comprehensive measure of beliefs, risk perception, aware-
ness, knowledge, intentions to change, adherence, and
other behaviours relevant to cancer prevention, while
using the verbatim wording of evidence-based risk fac-
tors, behaviours and interventions from ECAC4. This
broader scope aligns with recent calls for health literacy
measures that capture the complexity of decision-making
and behaviour change in cancer prevention.

This first-generation validated questionnaire is
expected to serve several functions. First, it offers an
easy-to-adapt instrument to measure the impact of dif-
ferent Regional Codes Against Cancer in adults from the
general population, under the World Code Against Can-
cer Framework, thereby contributing to the monitoring
and benchmarking of changes in ‘cancer prevention lit-
eracy. Since its inception in the 1980s, few studies have
evaluated the impact of the ECAC at the EU level [19, 67,
68], and this questionnaire may facilitate such monitor-
ing in future editions, subject to minor adaptations for
new versions. Second, it may serve as a practical tool for
policymakers and practitioners seeking to identify gaps
in ‘cancer prevention literacy’ within specific popula-
tions, thus guiding the design of targeted education and
awareness campaigns. Third, it offers a standardised
measure that can facilitate international comparisons and
longitudinal studies, contributing to the evidence base
for cancer prevention policies.

Strengths and limitations

This study has several strengths. First, it addresses a
recognised gap by providing a first-generation theory-
informed validated questionnaire specifically designed
to assess ‘cancer prevention literacy’ in the general pop-
ulation without a prior cancer diagnosis. Second, the
rigorous scientific approach underpinning its develop-
ment enhances its credibility and applicability, including
a systematic review of existing instruments, structured
expert consensus through the Delphi method, and mul-
tiple layers of validation. The participation of a heteroge-
neous panel of international experts from both Europe
and Latin America ensured broad representation and
contextual relevance, strengthening the generalisability
of the findings. Another strength is the use of established
theoretical models to guide the selection of constructs,
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ensuring that the questionnaire captured the multidi-
mensional nature of ‘cancer prevention literacy’ in a
systematic and evidence-based manner. In addition, cog-
nitive testing and readability assessments helped ensure
that the questionnaire is understandable and appropri-
ate for the target audience, while psychometric analyses
provided initial evidence of construct validity. Although
originally developed taking ECAC4 as a basis and cur-
rently being applied in several EU Member States, it has
been designed for easy adaptation to the next editions
of the ECAC [17] and to other geographic and cultural
contexts under the World Code Against Cancer Frame-
work. At the time of publication, the CPL-Q for the Latin
America and the Caribbean Code Against Cancer [18]
will be available at https://cancer-code-world.iarc.who.
int/literacy and soon for the forthcoming edition of the
ECAC.

Some limitations should also be acknowledged.
Although the Delphi panel included experts from mul-
tiple countries and disciplines, participation rates varied
across rounds, which may have influenced the range of
perspectives captured. Cognitive testing was conducted
in a small sample of highly educated individuals and was
limited to eight of the 10 questions, prioritising those
with unresolved face validity issues and higher-grade lev-
els due to resource constraints. This may limit the ques-
tionnaire’s suitability for populations with lower literacy.
Further testing is recommended when using the CPL-Q
in such groups. In addition, some items, including previ-
ously validated ones, may benefit from further wording
refinement over time to better adapt to population needs.

The pilot testing involved 240 adults recruited from
online panels with relatively high educational attainment,
which may limit the generalisability of the findings, as
the sample may not fully represent the socioeconomic,
cultural, and linguistic diversity of the EU population.
Although the sample size was below the traditional 10:1
participant-to-item ratio for the awareness about cancer
prevention question (Q4, Table 2), the EFA for this ques-
tion was conducted as a preliminary analysis and would
benefit from replication in larger samples to ensure
fully stable solutions based on polychoric correlations.
Nevertheless, the analysis is justified according to con-
temporary psychometric guidance, which recognises
that sample size adequacy depends on multiple factors
beyond participant-to-item ratios, including communali-
ties, factor loadings, and model complexity, and given the
moderate to strong factor loadings observed in this study
[69].

Despite explained variance below recommended
threshold and only modest reliability, item retention for
the beliefs about cancer and risk perception constructs
was methodologically justified, as all factor loadings
(0.55-0.63) exceeded established thresholds [48, 70] and
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each item in these brief scales represents a theoretically
essential component of the construct. Another limitation
was that FA was not performed for Q6 (Table 2), given
the relatively high number of ‘don’t know’ and ‘not appli-
cable’ responses. Yet, while descriptive analyses still pro-
vided relevant information regarding intention to change
behaviours, future studies with larger samples may allow
further validation of this question and a more robust
assessment of how these responses can be handled (e.g.,
stratified analyses, modelling ‘don’t know’ and ‘not appli-
cable’ responses as separate response categories).

Beyond item-specific consideration, other potential
sources of bias should also be considered when interpret-
ing pilot testing results and in future applications of the
questionnaire, including mode effects, social desirability
and recall bias in self-reported behaviours, and cross-
cultural or translation equivalence. Finally, based on Del-
phi panellist prioritisation, the CPL-Q questions focus
on general cancer prevention, risk and protective factors,
unhealthy behaviours, and vaccination; therefore, it does
not capture literacy related to cancer screening, which
may be addressed in future adaptations or expansions of
the questionnaire.

Conclusion

This study developed and validated a first-generation,
theory-informed questionnaire to assess ‘cancer preven-
tion literacy’ among adults with no prior cancer diagno-
sis, within the World Code Against Cancer Framework.
Unlike existing tools, it captures multiple dimensions
—not only including awareness of risk factors but also
beliefs about cancer, risk perception, knowledge about
cancer prevention, intentions to change behaviours, and
adherence to behaviours— providing a comprehensive,
evidence-based instrument. By addressing a critical gap
in existing instruments and providing evidence of con-
tent and face validity, as well as promising construct
validity, this questionnaire offers a valuable resource to
support research, guide policymakers in identifying lit-
eracy gaps, and enable international comparisons and
longitudinal studies. Ultimately, it has the potential to
contribute to more effective and equitable cancer preven-
tion strategies worldwide.
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