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ABSTRACT
Background Cardiovascular risk increases markedly in
perimenopausal and postmenopausal women and social
disadvantage can intensify barriers to prevention. In
these settings, limited health literacy may further restrict
women’s ability to understand cardiovascular risk, access
appropriate services and translate advice into daily
behaviours—potentially widening inequalities.
Objectives

This study investigated health literacy profiles among
perimenopausal and postmenopausal women living in
a socioeconomically vulnerable urban area of Florence,
Italy, and examined how these profiles may guide locally
tailored cardiovascular prevention strategies using the
Ophelia approach.
Design

Cross-sectional study including hierarchical cluster
analysis of Health Literacy Questionnaire (HLQ) scores.
Setting

Primary and community health services in a
socioeconomically vulnerable neighbourhood of Florence,
Italy.
Participants

Women aged 45-70 years attending the House of
the Community ‘Le Piagge’ between October 2024 and
January 2025. Of 188 recruited, 156 provided complete
HLQ data and were included in the analysis.
Primary and secondary outcomes Primary outcome:
multidimensional health literacy profiles (nine HLQ
scales). Secondary outcomes included Nutrition Literacy
Instrument, adherence to the Mediterranean diet (MEDI-
LITE) and Sense of Coherence.
Results

Four distinct health literacy profiles emerged (p<0.001).
One profile (16.7%) showed broad strengths across HLQ
domains, another (48.7%) combined several strengths
with some more selective challenges, a smaller profile
(8.3%) showed widespread challenges across domains,
and a fourth profile (26.3%) showed mixed strengths and
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Use of a validated multidimensional health literacy
tool (Health Literacy Questionnaire), enabling de-
tailed profiling across nine domains.

= Integration of the Ophelia approach to link quanti-
tative results with locally relevant, equity-oriented
interpretation.

= Inclusion of complementary constructs related
to nutrition, lifestyle and psychosocial resourc-
es, allowing richer characterisation of the study
population.

= Recruitment in a single socioeconomically vulnera-
ble urban setting may limit generalisability.

= The cross-sectional, descriptive design limits tem-
poral interpretation of the observed associations.

challenges together with more limited social support.
Profiles characterised by more marked health literacy
challenges were associated with lower education, greater
financial difficulty, poorer self-rated health, lower nutrition
literacy and weaker adherence to the Mediterranean
diet. Among the Sense of Coherence dimensions,
meaningfulness was higher in clusters with stronger health
literacy profiles (p<0.001).
Conclusions

This study identified distinct multidimensional
health literacy profiles among perimenopausal and
postmenopausal women in a socioeconomically
disadvantaged urban setting. These profiles provide locally
relevant evidence to inform the subsequent co-design of
fit-for-purpose cardiovascular prevention actions within
the Ophelia framework.

INTRODUCTION
Cardiovascular diseases (CVDs) are the
leading cause of death worldwide, causing
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17.9million deaths per year, accounting for 32% of all
deaths globally. Over 75% of deaths related to CVDs
occur in low- and middle-income countries. However,
even in high-income countries, there are significant
social and geographical disparities in access to prevention
and management of risk factors. Although the individual
risk of developing CVD has decreased over time in the
West, the total number of cases and deaths remains high
due to an ageing population and persistent exposure to
modifiable risk factors such as high blood pressure, poor
diet, physical inactivity and environmental pollution.' * In
Europe, CVD has a particularly significant impact on peri-
menopausal and postmenopausal women.

The menopausal transition is a critical time for
women’s cardiometabolic health. The sharp decline in
oestrogen during this stage causes women to lose the
vascular protection they had during their fertile years,
which raises their risk of CVDs.* In fact, menopause is
associated with an increased prevalence of obesity, meta-
bolic syndrome and CVDs. In such a peculiar period
of women’s life, lifestyle factors—mainly nutrition and
physical activity—can reduce the risk of developing all
the diseases. In particular, the Mediterranean Diet (has
been highlighted for its potential in providing greater
protection against CVDs, either for primary or secondary
prevention.” As stated by the European Menopause and
Andropause Society, evidence from observational studies
and randomised controlled trials suggests that the Medi-
terranean Diet has positive effects on short-term and
long-term menopausal health, including CVD.® None-
theless, in Europe, adherence to the Mediterranean diet
is gradually decreasing, particularly among socially disad-
vantaged populations.

Among the determinants of cardiovascular health,
an important role is assigned to health literacy (HL),
defined as ‘the ability of individuals to access, understand,
evaluate and apply health-related information to make
informed decisions in their daily lives’.* Insufficient HL
is associated with low consumption of fruit and vegeta-
bles, low level of physical activity, low adherence to treat-
ment and prevention services, insufficient control of risk
factors and increased premature mortality.” '’ Moreover,
nutrition literacy, which refers to the capacity to under-
stand and apply nutritional information to make healthy
eating choices, is especially pertinent in the context of
the prevention of CVDs: it encompasses specific food-
related knowledge and is an extension of HL'’s applica-
tion skills.""

In response to the challenges of CVDs, the European
Commission’s JACARDI (Joint Action on Cardiovascular
Diseases and Diabetes) initiative aims to strengthen
coordinated actions in 18 member countries directed
at reducing the overall burden of chronic noncommu-
nicable diseases and health inequalities. Through 142
pilot studies, JACARDI encompasses the whole ‘patient’
journey, including health promotion, primary and
secondary prevention, improved service pathways and
(self-) management.lg 13

In line with the most recent international literature,
JACARDI promotes strategies that actively involve the
community.”” " Promoting participation and strength-
ening health systems has been the response of the Pan
American Health Organization as well, including in
response to gender inequalities in cardiovascular health.'”
In fact, one of the most frequent limitations of public
health and health promotion interventions lies in their
excessive standardisation, often based on the so-called
‘average user’ and not sufficiently adapted to the real
and diverse needs of communities. Traditional top-down
public health interventions often fail due to complex
and contextspecific factors. This leads to a loss of effec-
tiveness and a worsening of inequalities, with the risk of
leaving behind the most vulnerable groups.'® Complex
health needs, resulting from the influence of factors
varying between individuals and specific settings, require
tailored, localised solutions. Co-creation—collaborative
development involving academics, end-users and stake-
holders—empowers participants, increases adherence
and generally enhances effectiveness by also involving
those who are generally left behind.'” The Ophelia (Opti-
mising Health Literacy and Access) approach, devel-
oped in Australia and applied in numerous international
contexts, fits into this theoretical and operational frame-
work. It has been recognised by the WHO as useful for the
development of HL in the perspective of preventing and
controlling noncommunicable diseases.'” It is a partici-
patory framework that combines needs analysis with the
direct involvement of the target population (co-design) in
order to develop tailor-made interventions. The Ophelia
process uses three phases and eight steps'® '*:

1. identify strengths, needs and action ideas (data collec-
tion and cluster analysis to identify HL profiles)—in-
cluding three steps;

2. select, plan and test HL actions (co-design with target
groups to identify barriers, resources and shared strat-
egies)—including three steps;

3. implement and evaluate and improve HL actions—in-
cluding two steps.

In order to effectively address the prevention needs
and reduce health inequalities, the JACARDI pilot
project ‘Individual and organisational health literacy
as key factors to prevent cardiovascular diseases among
general population with a focus on disadvantaged people
in primary healthcare settings: a pilot study in Florence
using the Ophelia approach—Ophelia in Florence’ has
adopted the Ophelia model, with a focus on women aged
45-70 engaged with the Casa della Comunita (‘House of
the Community’) ‘Le Piagge’, located in a socioeconomi-
cally disadvantaged urban area of Florence. Recruitment
was conducted among users of the Casa della Comunita
‘Le Piagge’; residence in the neighbourhood was not
an inclusion criterion, and some participants lived else-
where. Thus, the study is contextualised within the service
catchment of Le Piagge rather than strictly its resident
population. The project aims at giving women knowl-
edge and skills to increase their level of HL, nutrition
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literacy, as well as their adherence to Mediterranean Diet,
combining individual and organisational actions.

In this context, this paper aims at presenting the results
of the first two steps of the Ophelia process, which are
those devoted to the quantitative evaluation of HL, knowl-
edge and behavioural needs of the target group.

METHODS

Setting and participants

This study was conducted in Le Piagge, a socioeconomi-
cally disadvantaged urban area of Florence, character-
ised by a higher deprivation index than the municipal
average, poorer health outcomes, particularly in relation
to CVDs, and a diverse population, with approximately
15% of residents being foreign-born. Specifically, the
population of Le Piagge is characterised by a markedly
higher proportion of highly deprived residents (47% vs
25% in the Municipality of Florence), as well as higher
hospitalisation rates (approximately 142 per 1000 inhab-
itants vs 121 in the Municipality of Florence) and higher
mortality rates among women (947 per 100000 inhab-
itants vs 680 in the Municipality of Florence).”” The
community benefits from a network of services anchored
in the Casa della Comunita, a primary healthcare facility of
the Local Healthcare Unit (LHU) which provides general
practice, nursing, pharmaceutical, maternal and child
health, dentistry, rehabilitation, vaccination, and health
promotion services.” The Casa della Comunita Le Piagge
is attended mainly by people living in the Le Piagge area,
but also by residents from other parts of District 5—that is
the district in which Le Piagge is located—and from other
Districts of Florence.

Project set-up and data collection

Phase 1 of the Ophelia process includes project set-
up, local data collection, and stakeholder/commu-
nity engagement.'” ** The present paper reports the
cross-sectional quantitative profiling component of
this broader ongoing Ophelia project, corresponding
to the initial data collection stage. The overall project
started on 1 December 2023 and is ongoing. Participant
recruitment and questionnaire data collection for the
present study were conducted between October 2024 and
January 2025. The qualitative and co-design phases of the
Ophelia process have already been conducted and will be
described in a subsequent paper.

Project set-up (December 2023—-September 2024)

Following the Ophelia manual,19 focus (the issue we want
to address), aim (what we want to achieve) and scope (the
service, group or population affected by the issue) of the
pilot study was defined.

The study specifically targeted women aged 45-70
years (perimenopausal and postmenopausal stages)
who use the services provided by the Casa della Comunita
Le Piagge and are able to read and understand simple
documents in the Italian language (scope and inclusion

criteria). In this peculiar target group, the project focuses
on the following modifiable determinants of cardiovas-
cular health: HL, nutrition literacy, adherence to Medi-
terranean diet. The final aim of the pilot study is to give
women knowledge and skills to increase their level of
nutrition literacy and their adherence to Mediterranean
Diet and will be reached in 2027.

The Ophelia process involves the use of the Health
Literacy Questionnaire (HLQ) to measure HL, which
uses cluster analysis to identify groups with similar HL
profiles (see ‘Data analysis’). Sample size was not based
on a conventional power calculation because no univer-
sally accepted formula exists for hierarchical clustering;
adequacy depends on the number of indicators, the
separation among clusters and the size of the smallest
cluster. Within the HLQ/Ophelia framework, local
surveys of 50-100 participants are typically considered
adequate depending on the heterogeneity of the target
group and a stable cluster analysis is generally achieved
with approximately 80 complete HLQ questionnaires.
Given the demographic characteristics of the participants
to be included (relatively low variability) and based on
other studies that have applied the Ophelia approach%_27
and therefore conducted cluster analyses based on HLQ
responses—it is estimated that 150 women may be a suffi-
cient number. Taking into account the possibility of some
strongly incomplete questionnaires (which will need to
be excluded from the cluster analysis), an oversampling
of 30women was considered.

Using a participatory approach, many stakeholders
were involved in the project setup and in the devel-
opment of the study protocol, namely the social and
healthcare workers of the Casa della Comunita Le Piagge,
representatives from the LHU Tuscany Centre and from
the municipality of Florence (policy makers), some
non-governmental organisations (NGOs) working in
Le Piagge, as well as the University of Florence (project
leader). Stakeholders were involved both in study set-up
as well as in the following steps and phases.

Local data collection (October 2024—January 2025)

Multiple strategies were adopted to inform the commu-

nity about the study and to ensure inclusivity and repre-

sentativeness. These included:

» collaboration with local stakeholders, including the
University of Florence, the Casa della Comunita Le
Piagge and community organisations (NGOs, citizens’
associations);

» snowball sampling to leverage community networks;

» offering rewards for participation (a plant of aromatic
herbs).

Participants were recruited in the Casa della Comunita
Le Piagge (figure 1). On designated days, researchers
from the University of Florence were at the Casa della
Comunita Le Piagge to recruit participants and collect
data. Recruitment involved both women who voluntarily
presented themselves to participate in the study and
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Open access

Women recruited n= 188

Filled in questionnaires n= 188

Excluded from analysis
(highly incomplete questionnaire data) n = 33

Included in analytic samplea
and HLQ-based cluster analysis n =156

Figure 1 Flow of participants through recruitment and inclusion in the analytical sample. HLQ, Health Literacy Questionnaire.

women in the waiting areas of the Casa della Comunita in
the days devoted to the recruitment.

The questionnaires were self-completed on site, in the
presence of the researchers, and collected immediately
after completion. Recruiters were trained to adopt a stan-
dardised approach when inviting women to participate in
the study and when providing support during question-
naire completion.

Study instruments

Participants were invited to self-complete four question-

naires (see online supplemental table 1 for details):

» Sociodemographic and health-related questionnaire:
to collect data on age, socioeconomic characteristics,
health status, weight and height, smoking habit, phys-
ical activity. Marital status, medication burden and
more detailed healthcare utilisation measures were
not collected.”

» Sense of Coherence (SoC): SoC was assessed using
the Italian adaptation of a semantic differential scale,

>

as described by Bonaccorsi et al. The instrument is
based on nine bipolar adjective pairs covering the
three dimensions of comprehensibility, manageability
and meaningfulness.”® Each item is rated on a 7-point
semantic differential scale, with higher scores indi-
cating a stronger SoC. Subscale scores were calculated
separately for the three dimensions. In the present
study, SoC was considered as a psychosocial correlate
to support the interpretation of HL profiles and was
not modelled as a mediator.

HLQ:; a validated 44-item instrument covering nine
dimensions of HL. It is a self-perceived measurement
tool with Likert-type items. The questionnaire is struc-
tured in two parts: scales 1-5 have a score range from
1 to 4, while scales 6-9 have a score range from 1 to
5. Scores for each scale are calculated as the mean
of the corresponding items, with higher scores indi-
cating greater HL strengths in each dimension. Data
from the HLQ were analysed using cluster analysis

Cosma C, et al. BMJ Open 2026;16:e115177. doi:10.1136/bmjopen-2025-115177

salbojouyoal rejiwis pue ‘Buluresy |v ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdos Aq paloaloid
*1senb Aq 920z ‘9T AInr uo /wodo fwq uadolwagy/:dny wol papeojumoqd 920z AINC 9T U0 2/ TSTT-G202-uadolwa/oeTT 0T Se paysignd isiiy :uado NG


https://dx.doi.org/10.1136/bmjopen-2025-115177
http://bmjopen.bmj.com/

to identify HL profiles."® The nine HLQ scales are:
(1) feeling understood and supported by health-
care providers, (2) having sufficient information to
manage my health, (3) actively managing my health,
(4) social support for health, (5) appraisal of health
information, (6) ability to actively engage with health-
care providers, (7) navigating the healthcare system,
(8) ability to find good health information and (9)
understanding health information well enough to
know what to do.

» Nutrition Literacy Instrument (NLit-IT): it measures
functional, interactive and critical nutrition literacy. It
is a performance-based tool whose final score ranged
from 0 to 64. According to the final score, three levels
of NL are identified: likelihood of poor NL (score
<44), possibility of poor NL (score 45-57) and possi-
bility of good NL (score >58).%%

» MEDI-LITE: to assess the adherence to the Mediter-
ranean diet, based on the frequency of self-reported
consumption of nine food categories.” The final
score varies from 0 to 18. Scores between 0 and 5 indi-
cated scarce adherence, between 6 and 12 medium
adherence, and between 13 and 18 high adherence.
With respect to other scales or tools to measure the
adherence to the Mediterranean diet, the MEDI-
LITE was chosen because it is particularly simple and
quick, and suitable for measuring dietary behaviours
consistent with the Mediterranean diet, even in popu-
lations not strictly from the Mediterranean area. No
specific cultural or practical adaptation of the MEDI-
LITE was required, as the instrument had already
been validated for use in the Italian population.

The nine HLQ scales, the NLit-IT as well as the MEDI-

LITE reported good reliability (online supplemental

table 2).

Statistical analysis
All the analyses were conducted using IBM SPSS V.28.0. A
p value of 0.05 was considered as significant.

Missing data handling

For the cluster analysis, missing values in HLQ items were
imputed when a maximum of 2 missing values for scales
with 4-5 items or 3 missing values for scales with 6 items
were observed; on the contrary, the responses were not
included in the results for that participant on that scale.
Specifically, the Expectation Maximisation algorithm was
used for imputation.

Clustering approach

Cluster analysis was performed on the nine HLQ scale
scores rather than on the 44 individual items, in accor-
dance with the Ophelia approach.18 1932 A hierarchical
cluster analysis of cases was conducted using standardised
z-scores, Ward’s method, and squared Euclidean distance
as distance metric. To identify the optimal cluster solution,
solutions ranging from 3 to 16 clusters were examined,
within the range recommended in the Ophelia manual.'

Candidate solutions were evaluated based on the agglom-
eration schedule, within-cluster variability, and the inter-
pretability and practical usefulness of the resulting HLQ
profiles. In line with the Ophelia framework, cluster size
was not used as a criterion for selecting the final solution,
as smaller clusters may represent important vulnerable
subgroups. In line with Ophelia guidance, within-cluster
SDs were examined as an indicator of residual heteroge-
neity. Particular attention was also paid to the ability of
the solution to identify clusters with comparatively disad-
vantaged HL profiles.

As a sensitivity analysis, non-hierarchical k-means clus-
tering was also explored. The robustness of the selected
solution was assessed through comparison of candidate
solutions across methods, together with agglomeration-
based inspection and evaluation of within-cluster
variability.

To validate the selected cluster solution, both quali-
tative and quantitative criteria were considered. These
included visual inspection of the dendrogram, examina-
tion of SDs within clusters, and profiling of clusters using
the other variables collected in the study. This cluster
analytic approach has been widely used in the Ophelia
process and in other studies applying the HLQ.

Moreover, to assess whether the clustering solution
was dependent on the missing-data handling strategy,
two sensitivity analyses were performed. First, HLQ scale
scores were recalculated using a within-scale mean impu-
tation approach, applying the same predefined missing-
ness thresholds as in the primary analysis. Specifically,
scale scores were computed when the number of avail-
able items was sufficient according to the HLQ scoring
rules used in the primary analysis; otherwise, the scale
score was set to missing. Second, a complete-case clus-
tering analysis was conducted among participants with
no missing HLQ item data. For both sensitivity anal-
yses, hierarchical cluster analysis was repeated using
Ward’s method on standardised HLQ) scale scores, and
the resulting profiles were compared with the primary
EM-based solution in terms of cluster number, cluster
sizes and substantive interpretation of the HLQ patterns.
The sensitivity analyses were not intended to replace
the primary analysis, but to assess the robustness of the
substantive interpretation of the profiles across reason-
able missing-data strategies.

Statistical comparisons
Data are presented as mean (SD) and median (IQR) or
percentages, as appropriate.

The scoring of each HLQ) scale was calculated by aver-
aging the item scores, with equal weighting.

To better profile the clusters, Fisher’s exact test and
analysis of variance (ANOVA) were used to evaluate signif-
icant associations with categorical data and numerical
data, respectively. Size effect was assessed using Cramer’s
V for categorical variables and 1? and ®? for continuous
variables.
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Patient and public involvement

Patients and/or the public were not involved in the
design, conduct, reporting or dissemination plans of this
study. Participants were involved only as respondents to
the questionnaires.

RESULTS

A total of 188 eligible women were recruited at the Casa
della Comunita Le Piagge during the recruitment period
and completed the study procedures after providing
informed consent. For the HLQ-based cluster analysis,
32 participants were excluded because questionnaire
completion was too incomplete to allow reliable inclu-
sion, which exceeded the practical guidance for sample
size in Ophelia (see Missing data handling). At the end,
questionnaires filled in by 156 women were included in
the analysis and described in this paper.

Participants’ age ranged from 47 to 70 years, with
a mean of 58.50 (+6.2) years. The majority of partici-
pants (90.40%) were born in Italy, and most (79.50%)
lived with their family members. Most participants were
employed or retired, and the sample showed a relevant
burden of chronic conditions and recent healthcare use,
with 12.80% reporting at least one hospitalisation in the
previous year.

Tables 1 and 2 describe the main characteristics of the
enrolled women.

The sample showed a mix of social and demographic
backgrounds. Almost half of the women (46.80%) had
completed secondary school, 28.20% had a university
degree and one in four (25.00%) had not finished high
school. Most were still working (66.10%), while 25.60%
were retired and 7.00% were not working, showing that
many were still active in the job market. Most women
lived with family members, while a smaller proportion
lived alone.

Financial status was generally modest. Just over half
(562.00%) said they managed their monthly expenses
easily or fairly easily, but many reported financial difficul-
ties: 39.70% had some and 5.10% had serious difficulties.

Most participants rated their health as fair (59.60%),
while 28.80% felt it was good and only 5.50% very good;
5.10% described it as poor or very poor. About 13% had
been hospitalised at least once in the past year. The most
common chronic problems were back pain (42.90%),
respiratory diseases (15.80%), heart conditions (14.10%),
depression or anxiety (10.90%), arthritis and cancer
(both 9.60%). These data suggest that the cohort was
characterised not only by social and economic variability
but also by a non-negligible burden of chronic morbidity
and healthcare needs.

Regarding lifestyle, about half of the women didn’t
smoke (49.40%), 34.60% were former smokers and
15.40% still smoked. BMI data showed that 41.70% had a
normal weight, 34.60% were overweight and 17.30% were
obese. Physical activity levels were generally low: two out

of three (65.30%) exercised once a week or less and only
14% did so at least four times per week.

NL was quite limited: 93.60% scored in the ‘poor’ or
‘possibly poor’ range and only 2.60% showed good knowl-
edge. Mean and median values were low as well: 44.40
(£10.9) and 47 (IQR 40.5-52), respectively.

Based on MEDI-LITE categories, 55.80% of partici-
pants showed medium adherence to the Mediterranean
diet, 27.60% high adherence and 8.30% low adherence;
8.30% had missing data. The mean MEDI-LITE score was
10.80 (SD 2.8) and the median was 11 (IQR 9-13).

The three dimensions of the SoC showed similar
scores, with manageability presenting slightly lower mean
and median scores (5.4 and 5.5, respectively) (table 3)
(table 3).

The scores at the nine dimensions of the HLQ are
described in table 2.

For HLQ scales 1-5, the final scores were generally
around 3; the lowest score was observed for scale 3,
‘actively managing my health’ (2.82+0.50), while the
highest score was observed for scale 1, ‘feeling understood
and supported by healthcare providers’ (3.02+0.58). For
HLQ scales 6-9, higher variability was observed; the lowest
score was observed for scale 7, ‘navigating the healthcare
system’ (3.28+0.70), while the highest score was observed
for scale 9, ‘understand health information well enough
to know what to do’ (3.65+0.67). These findings should
be interpreted within the two distinct response ranges
of the HLQ (1-4 for the scales 1-5, 1-5 for the scales
6-9) rather than by directly comparing all nine scales on
a single metric.

A four-cluster solution was retained based on interpret-
ability and between-cluster separation (ANOVA across
domains, p<0.001).

For ease of interpretation, we assigned each cluster
a descriptive functional label based on its overall HLQ
pattern, while retaining the numerical cluster identifiers
for transparency.

Regarding the cluster analysis, inspection of the
agglomeration schedule indicated that the most plau-
sible solutions were in the 3—4 cluster range, with clear
increases in the agglomeration coefficient when moving
from 4 to 3 clusters and, more markedly, from 3 to 2 clus-
ters. Among these candidate solutions, the 4-cluster solu-
tion showed the lowest average within-cluster SD across
the nine HLQ scales (0.34) compared with the 3-cluster
(0.40) and 5-cluster (0.35) solutions, while maintaining
an interpretable and meaningful cluster structure. The
corresponding maximum within-cluster SD was also
lowest for the 4-cluster solution (0.38 vs 0.50 for 3 clusters
and 0.43 for 5 clusters). These findings suggested that the
4-cluster solution provided the best balance of internal
homogeneity and practical interpretability. Compar-
ison with k-means clustering for 3, 4 and 5-cluster solu-
tions supports the choice of a 4-cluster solution as well.
Sensitivity analyses were conducted to assess the robust-
ness of the clustering solution to different missing-data
strategies. The alternative within-scale mean imputation
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Table 1 Main characteristics of the enrolled women—categorical variables (N=156)

Variables N %
Educational level Less than high school diploma 39 25.00
High school diploma 73 46.80
Bachelor’s or master’s degree 44 28.20
Financial status: With the financial Very easy 26 16.70
resources at your d.isposal—from Quite easy 55 35.30
your own or family income—how . P
do you get to the end of the With some difficulties 62 39.70
month? With many difficulties 8 5.10
Missing
Occupational status Retired 40 25.60
Employed 103 66.10
Inactive 11 7.00
Missing 2 1.30
Self-perceived health: How is your Very good 9 5.50
health in general? Good 45 28.80
Fair 93 59.60
Poor 7 4.50
Very poor 1 0.60
Missing 1 0.60
Hospitalisations in the past year  Yes 20 12.80
Chronic conditions Arthritis 15 9.60
Back pain 67 42.90
Cardiovascular diseases 22 14.10
Asthma or lung diseases 24 15.84
Cancer 15 9.60
Depression or anxiety 17 10.90
Diabetes mellitus 11 7.10
Stroke 3 1.90
Thyroid dysfunction 13 8.30
Smoking habits Active smoker 24 15.40
Former smoker 54 34.60
No smoker 77 49.40
Missing 1 0.60
Nutritional status (BMI) Underweight 6 3.80
Healthy weight 65 41.70
Overweight 54 34.60
Obese 27 17.30
Missing 4 2.60
Physical activity: In a typical Never 52 33.30
WEELS, on e many da.ly.s CoE Less than once a week-one a 50 32.00
engage in physical activity for a week
total of at least 30 min, causing at
least a slight increase in breathing 2-3 times a week 30 19.20
or heart rate, for example, 4-5 times a week 11 7.00
x
Don’t know/missing 2 1.30

household chores or gardening,
or travelling from one place to
another?

Continued
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Table 1 Continued
Variables N %
Physical activity: Regarding Very active 13 8.30
physical activity and sports, how  qite active 60 38.50
would you describe yourself? .
Not very active 54 34.60
Sedentary 27 17.30
Missing 2 1.30
Nutrition literacy (NLit-IT) Likelihood of poor nutrition 51 32.70
literacy
Possibility of poor nutrition 95 60.90
literacy
Possibility of good nutrition 4 2.60
literacy
Missing 6 3.80
Adherence to Mediterranean Diet [ ow 13 8.30
(MEDI-LITE) Medium 87 55.80
High 43 27.60
Missing 13 8.30

BMI, body mass index; NLit-IT, Nutrition Literacy Instrument.

analysis included 154 participants and produced a four-
cluster solution with cluster sizes of 15, 50, 62, and
27 participants. The resulting profiles showed a clear
gradient across the nine HLQ domains, ranging from
lower to higher HLQ scores, and were broadly consis-
tent with the substantive interpretation of the primary
EM-based solution. The complete-case analysis included
124 participants with no missing HLQ item data. This
analysis also yielded an interpretable four-cluster solu-
tion, with cluster sizes of 9, 40, 52, and 23 participants.
Although the exact cluster sizes differed from the primary
analysis, the complete-case solution preserved the main
distinction between HL profiles. Overall, these analyses
suggested that the main interpretation of heterogeneous
HL profiles was not materially driven by the EM imputa-
tion strategy, although exact cluster membership varied
across missing-data approaches.

The four distinct clusters represent different HL
profiles within the sample, with statistically robust differ-
entiation across all domains (ANOVA, p<0.001) (table 4,
figure 2). Overall, the clusters displayed internally consis-
tent patterns and a gradient in HL strengths and chal-
lenges across domains, reflecting the varied resources
and needs of the women enrolled. On the other hand,
for three scales (scale 4, ‘social support for health’, scale
5, ‘appraisal of health information’, scale 9, ‘understand
health information well enough to know what to do’), the
differences in scores across the four clusters were smaller
than for the other six, indicating that women’s skill levels
were more homogeneous in these domains.

Cluster 1 (broad HL strengths, n=26; 16.70%) showed
the highest mean scores across all HLQ scales, indicating
broad strengths across HLQ domains. Women in this

group reported feeling well understood and supported
by healthcare providers (scale 1; mean=3.70), having
sufficient information to manage their health (scale 2;
mean=3.65), demonstrating a strong ability to actively
engage with providers (scale 6; mean=4.47), and to find
and understand health information (scale 8, mean=4.22;
scale 9, mean=4.41). This cluster represents participants
with broad strengths in navigating the health system and
in using health information effectively.

Cluster 2 (Broad HL strengths with selective chal-
lenges) included nearly half of the sample (n=76; 48.7%)
and showed intermediate values across the HLQ scales
(means ranging from 2.87 to 3.76). Scores on scales
1-5suggested a generally positive profile, whereas scores
on scales 6-9reflected a more mixed pattern. In partic-
ular, values between 3.39 and 3.76 indicate that several HL
tasks were not consistently easy, but rather fell between
‘sometimes difficult’ and ‘usually easy’. This cluster may
therefore be described as having a mixed profile of HL
strengths and challenges, depending on the domain.
This cluster appears to represent women with generally
adequate resources but with some more selective limita-
tions across specific domains.

Cluster 3 (Widespread HL challenges, n=13; 8.30%)
exhibited the lowest mean scores in almost all domains
(means=1.90-2.95), indicating substantial challenges
across the HLQ dimensions.

These women reported limited ability to find good
health information (scale 8), low ability to critically
appraise health information (scale 5), and poor perceived
support from healthcare providers and social networks
(scale 1 and scale 4). For scales 6-9, the observed scores
indicate that several tasks were experienced as difficult,
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often closer to ‘usually difficult’ or ‘sometimes difficult’
than to ‘usually easy’. This profile points to a particularly
vulnerable group in terms of HL resources.

Cluster 4 (mixed HL challenges with limited social
support, n=41; 26.3%) showed scores slightly higher than
cluster 3 (means=2.55-3.20) but still below the sample
average. Participants in this group appeared to experi-
ence difficulties especially in scale 4, ‘social support for
health’ (mean=2.55) and scale 5, ‘appraisal of health
information’ (2.69). For scale 6, ‘ability to actively engage
with healthcare providers’ and scale 8, ‘Ability to find
good health information’ scores around 3.20 and 3.07
indicate that these tasks were only sometimes easy and
still often difficult. This profile appears characterised not
only by lower HL in several domains, but also by more
limited social support.

Several variables were significantly associated with
the four HL clusters, showing clear differences between
social, health and psychosocial aspects (table 5). Effect
size analysis showed that most between-cluster differences
were small to moderate in magnitude. For categorical
variables, Cramer’s V ranged from 0.20 to 0.25, indicating
modest associations between cluster membership and
variables such as living alone, educational level, financial
status, self-perceived health, hospitalisations and adher-
ence to the Mediterranean diet. Among these, adher-
ence to the Mediterranean diet, self-perceived health and
hospitalisations showed the largest effect sizes, although
these remained below the threshold for a large effect. For
continuous variables, SoC—meaningfulness displayed a
large effect size (12=0.198; ©?=0.178), suggesting that this
dimension played a substantial role in differentiating the
clusters.

Regarding education, women in clusters 1 and 2 were
more often those with secondary or university education,
whereas basic education was more common in clusters 3
and 4. A similar pattern emerged for financial situation:
easier household finances were more frequent in clusters
1 and 2, while financial difficulties were more common
in clusters 3 and 4, although these latter clusters should
not be interpreted as uniformly disadvantaged across all
indicators.

Perceptions of health followed a similar pattern. Good
or very good health was more common in clusters 1 and
2, while fair or poor health was more frequent in clusters
3 and 4. However, hospital admissions did not follow a
simple gradient, being slightly more frequent in clusters
1 and 4.

Lifestyle indicators also differed, but again not in a
uniformly negative way for clusters 3 and 4. Clusters 1
and 2 showed the highest overall adherence to the Medi-
terranean diet when medium and high adherence were
considered together, but cluster 4 still included a substan-
tial proportion of women with medium adherence, and
cluster 3 was not devoid of dietary resources, with a
non-negligible proportion showing high adherence. NL
showed a less favourable pattern overall, with NLit-IT
scores lowest in cluster 3.
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Table 3 Main characteristics of the enrolled women—numerical variables

Variables Score range Mean (SD) Median (IQR)
Sense of Coherence—comprehensibility 1-7 6.00 (1.1) 6.20 (5.2-7)
Sense of Coherence-manageability 1-7 5.40 (1.4) 5.50 (4.5-5.5)
Sense of Coherence-meaningfulness 1-7 5.90 (1.4) 6.30 (5.3-7.0)
Nutrition literacy (NLit-IT score) 0-64 44.40 (10.9) 47 (40.5-52)
Adherence to Mediterranean Diet (MEDI-LITE score) 0-18 10.80 (2.8) 11 (9-13)
NLit-IT, Nutrition Literacy Instrument.
Table 4 Cluster profiling: HLQ score by dimensions
4-Mixed HL
challenges
2-Broad HL with limited
1-Broad HL strengths with 3-Widespread HL social
Cluster ID strengths selective challenges challenges support
N (%) 26 (16.7) 76 (48.7) 13 (8.3) 41 (26.3)
HLQ scales Feeling understood 3.12 (0.39) 2.74 (0.38)
and supported by
healthcare providers
(score range 1-4)
Having sufficient 3.01 (0.24) 2.31 (0.40) 2.74 (0.46)
information to
manage my health
(score range 1-4)
Actively managing my | 8.32 (0.44) 2.87 (0.37) 2.63 (0.34)
health
(score range 1-4)
Social support for 3.09 (0.33) 2.39 (0.66) 2.55 (0.45)
health
(score range 1-4)
Appraisal of health 3.00 (0.39) 2.47 (0.39) 2.69 (0.39)
information
(score range 1-4)
Ability to actively 3.73 (0.47) 3.20 (0.43)
engage with
healthcare providers
(score range 1-5)
Navigating the 3.39 (0.41) 2.79 (0.45)
healthcare system
(score range 1-5)
Ability to find good 3.53 (0.49) 3.07 (0.59)
health information
(score range 1-5)
Understand health 3.76 (0.46) 2.95 (0.73) 3.17 (0.50)
information well
enough to know what
to do
(score range 1-5)

Colour shading is used to support visual interpretation of the HLQ profiles: green indicates relative strengths, yellow indicates intermediate

scores and red indicates relative challenges within each HLQ scale.
For each dimension: p<0.001 (ANOVA).
ANOVA, analysis of variance; HL, health literacy; HLQ, Health Literacy Questionnaire.
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Figure 2 Dendrogram from Ward’s hierarchical clustering of HLQ scale scores (N=156). HLQ, Health Literacy Questionnaire.

With regard to SoC, only the meaningfulness dimen-
sion was significantly associated with cluster membership
(table 5), with higher mean values in clusters 1 and 2 and
lower values in clusters 3 and 4. This finding suggests that
the extent to which women perceived their life as mean-
ingful may be related to their broader HL profile, while
the present study was not designed to test directional or
causal pathways.

Cluster interpretation was informed not only by HLQ
patterns, but also by living arrangement, educational
level, financial status, self-perceived health and hospital-
isation in the past year.

DISCUSSION AND CONCLUSION

This study aimed to identify distinct HL profiles among
women in the perimenopausal and postmenopausal
period of life, living in a socioeconomically disadvan-
taged urban area of Florence, as part of a pilot study
aimed at guiding cardiovascular prevention within the
JACARDI project. As suggested by the Ophelia process,
using the HLQ across its nine domains and comple-
mented by measures of NL and adherence to the Medi-
terranean diet, we characterised patterns of HL strengths
and weaknesses with the explicit aim of informing locally
co-designed cardiovascular prevention initiatives.” ** In
doing so, the study provides granular evidence on how
HL resources and needs are distributed in this popula-
tion, offering a basis for subsequent co-design activities.
This approach extends previous work on women’s cardio-
vascular HL,, Mediterranean diet in menopause, and HL
profiling by bringing these dimensions together within a
single community-based sample.®*

The analysis revealed four differentiated HL profiles
with distinct patterns of strengths and challenges across
domains. At one end, a smaller cluster showed high and
relatively homogeneous HL across domains, while at
the other, another cluster displayed more marked chal-
lenges across multiple domains, particularly in active self-
management and critical appraisal. Between these poles,
two mixed profiles emerged in which specific assets coex-
isted with deficits, for instance, relatively better communi-
cation with providers in the presence of weak navigation
skills or adequate access to information alongside limited
ability to act on it. Importantly, clusters 3 and 4 should
not be viewed as uniformly deprived across all health-
related indicators since some intermediate or preserved
resources were also evident, particularly in relation to

hospitalisation patterns and Mediterranean diet adher-
ence. This multidimensional pattern underscores the
value of profiling HL. by domain rather than relying on
a single summary score and is consistent with previous
HL profiling approaches used to identify population
subgroups with different patterns of strengths and chal-
lenges.***

Consistent associations were observed between cluster
membership and key socioeconomic, behavioural and
psychosocial variables. More marked HL challenges
concentrated among women with lower education,
financial strain and less favourable self-perceived health,
whereas broader HL strengths co-occurred with higher
educational attainment, easier household finances and
better health perception. These patterns are consistent
with a broad conceptualisation of HL as being shaped
by social and contextual factors, embedded within and
shaped by the social structure and resource distribu-
tion.® * In practical terms, the data suggest that social
and contextual factors are relevant for interpreting HL
profiles and should be considered during subsequent
co-design activities.

Behavioural patterns tracked the same gradient: women
in clusters with broader HL strengths were more often
already practising and maintaining healthy behaviours,
whereas those in clusters with more marked HL chal-
lenges were more often not yet changing their habits or
only beginning to consider it. Differences also emerged
in dietrelated outcomes: adherence to the Mediterra-
nean diet and NL were higher in clusters with stronger
HL and lowest in the most disadvantaged cluster, echoing
previous findings linking better HL. with healthier diet
adoption in vulnerable settings.” Psychosocial resources
followed a similar pattern: the meaningfulness dimension
of SoC was higher in the upper-HL clusters and lower in
the more disadvantaged clusters. In the present study,
SoC was considered a psychosocial correlate that helped
interpret the broader pattern of HL strengths and chal-
lenges and a useful characteristic to guide the following
Ophelia phase (ie, the co-design of HL actions). Taken
together, these results fit well with an integrated HL
model that involves not only functional skills, but also
interactive and critical competencies required to access,
understand, appraise and apply information for care,
prevention and health promotion.® *® The observed gap
between understanding information and enacting it in
daily life, manifest in lower scores on domains related to

Cosma C, et al. BMJ Open 2026;16:e115177. doi:10.1136/bmjopen-2025-115177
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active management and appraisal despite comparatively
better performance in comprehension and access, speaks
to the importance of strengthening the more ‘critical’
and ‘interactive’ layers of HL.% In other words, knowing
what to do is not always matched by the capacity, confi-
dence or context to do it and interventions that focus
solely on information provision are unlikely to close this
gap. These profiles can also be read as short practical
portraits. Women in the higher-HL clusters appeared
more likely to combine informational, behavioural and
psychosocial resources that may support engagement
with prevention. By contrast, the lower-HL clusters,
particularly the group with limited social support, point
to women who may need more than information alone:
simpler communication, help with service navigation,
reinforcement over time and relational support may all
be important for effective intervention planning.

Within the Ophelia framework, these profiles may
guide differentiated and locally feasible actions. High-
er-HL clusters may benefit mainly from reinforcement
of existing preventive behaviours, whereas intermediate
profiles may require targeted support in specific domains,
such as communication or dietary counselling. Lower-HL
clusters, particularly those with limited social support,
may require more intensive approaches, including simpli-
fied communication, navigation support, closer follow-up
and community-based support. These profile-informed
needs can then be discussed with local stakeholders in the
subsequent co-design phases of the Ophelia process and
translated into context-appropriate interventions.

The proposed intervention directions are interpreta-
tive and intended to support the subsequent co-design
phase; the specific actions will be defined collaboratively
with participants and stakeholders.

The implementation of profile-informed interven-
tions requires organisational coordination and attention
to possible barriers, including staff time, language or
communication needs and differences in social support
across profiles. The co-design process should include the
full range of identified profiles in order to avoid privi-
leging women who already have stronger HL resources.

The present analysis is limited to the quantitative
profiling stage of the Ophelia process. The subsequent
qualitative and co-design phases, aimed at exploring
participants’ experiences and translating the identified
profiles into locally appropriate intervention strategies,
have been performed as well, but will be presented in a
subsequent paper.

These findings should be interpreted in light of the
specific social and healthcare context of the Le Piagge
service catchment. While the exact distribution of HL
profiles may be context-specific, the broader identifica-
tion of distinct profiles within socioeconomically disad-
vantaged primary care populations may be transferable
to other underserved urban settings. Multisite studies in
different Italian and European contexts are needed to
assess transferability of the approach and the external
validity of the results.

Methodologically, the multidimensional HLQ proved
instrumental for generating a diagnostic map of needs.
By distinguishing nine complementary domains, from
feeling understood by providers to navigating the system
and using information, HLQ profiling pinpointed
specific bottlenecks (eg, appraisal, navigation, active
management) while preserving assets (eg, provider
engagement) that can be leveraged.” This kind of fine-
grained mapping is precisely what the Ophelia approach
translates into fit-for-purpose actions through local co-de-
sign.** Prior community-based applications of Ophelia in
disadvantaged female populations found that tailoring to
local HL. needs was associated with improvements in HL
and health behaviours. The reported pathways of change
such as autonomy, competence, relatedness and empow-
erment are directly relevant to the present context.”’
Rather than a generic education programme, the present
profiles suggest different entry points and modalities
depending on which domains are weakest within each
cluster.

These findings reinforce and extend evidence that
uneven HL distribution tracks with education and socio-
economic status and may contribute to health inequali-
ties, thereby warranting explicit consideration in public
health planning.® *® * In our setting, the co-occurrence
of lower HL,, economic strain, lower scores on the mean-
ingfulness dimension of SoC and less healthy behaviours
highlights a composite vulnerability that routine preven-
tion messages may not adequately address. Conversely,
the higher-HL profile appears to bring together educa-
tional, behavioural and psychosocial resources that may
support greater engagement with preventive actions.

Implications for cardiovascular prevention plan-
ning are primarily related to the subsequent co-design
phase. First, the data argue for a move beyond ‘one-
size-fits-all’ information campaigns toward stratified,
‘profile-informed’ interventions. Possible examples to
be explored during co-design include plain-language
materials, visual supports, facilitated navigation, practical
food education and peer-based support.” When judging
information is difficult, simple credibility checks, side-by-
side comparisons of sources, and easy decision tools can
support evaluation. When day-to-day self-management
is weak, behavioural supports, for example, clear action
plans, gentle reminders, or light peer check-ins, can help
turn intentions into regular routines. Where NL is lowest,
hands-on food education, for example, guided shop-
ping and cooking sessions plus simplified Mediterranean
diet guidance, can bridge understanding and everyday
choices. In higher-HL clusters with narrower gaps, self-
monitoring tools, light digital supports and peer-mentor
roles can help maintain momentum and spread good
practices across the community.

Second, the mode of delivery matters. Interventions
that are co-designed from the ground up with women and
local services as primary care teams, community organisa-
tions and neighbourhood associations are more likely to
be acceptable, feasible and sustained. Subsequently, after
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having collected data, one focus group was conducted
for each cluster with women belonging to that profile,
to deepen barriers, resources and intervention priorities
emerging from the HL profiling. In the next phase, we will
implement targeted, contextspecific interventions and
actions co-designed with participants in each cluster - for
example facilitated navigation, practical food education,
self-management supports—with pre—post evaluation
on relevant HLQ domains and behavioural outcomes.
Co-creation processes surface lived experience and pref-
erences, build trust where institutional confidence may be
low, and adapt solutions to real-world constraints such as
time, caregiving and transport."” **# " In practical terms,
local ‘health labs’ for informal education and mutual-aid
groups where women with stronger HL act as facilitators
for peers can simultaneously address information, moti-
vation and social support. Within Ophelia-style processes,
the profiles presented here can be used to co-prioritise
domains (eg, appraisal, navigation, active management),
select delivery modes (eg, facilitated navigation, practical
diet education, peer mentoring) and set realistic, measur-
able targets, such as incremental gains in the weaker HLQ
domains and corresponding changes in diet adherence
or activity stages.”

Third, policy should recognise HL as a strategic compo-
nent of cardiovascular prevention. Embedding HL devel-
opment in prevention plans, for example, community
courses, provider training in clear communication,
systematic use of plain-language materials, can increase
reach and effectiveness at scale.” Routine measurement
of HL (and NL) in community assessments would enable
programmes to target resources where the HL gap is
widest, while monitoring change over time. In vulnerable
urban areas, investing in HL, particularly in lower-HL
clusters, can plausibly yield population benefits through
better engagement, more equitable access and healthier
behaviours.

The study offers several strengths. It applies a vali-
dated, multidimensional measure HLQ to profile HL
in a clearly defined, socioeconomically disadvantaged
female population, integrates NL and dietary patterns to
anchor findings in behaviourally relevant outcomes, and
employs cluster analysis to move beyond average effects
toward actionable subgroups. By situating results within
a co-designable framework, it bridges measurement and
implementation, increasing the translational value for
local services.

Some limitations merit consideration. The study
focuses on one urban area and a specific age-sex group,
so generalisability to other contexts may be limited. The
voluntary nature of participation and recruitment in
outpatient waiting rooms may have introduced a poten-
tial self-selection bias, with more health-conscious indi-
viduals being overrepresented. Recruiting women in a
healthcare setting may have led to an underrepresenta-
tion of women with very low navigation HL and health
information-seeking skills. On the other hand, the
setting we considered is characterised by the wide range

of primary care services it offers—from general practice
to the blood sampling centre, from maternal and child
health services to administrative offices for healthcare-
related procedures—and it is well known to the local
population, serving as a point of reference for numerous
initiatives that are not only strictly healthcare-related but
also social and health-related more broadly. Therefore,
although the presence of selection bias cannot be defin-
itively ruled out, we believe that in our study such bias is
likely limited to peculiar groups, for whom studies with a
different design would be needed.

Self-reported measures (eg, HL, health perception,
behaviours) carry the usual risks of recall and social desir-
ability bias. Regarding the first (recall bias) it is important
to know that the scale and the tool we used referred
to recent time periods, so reducing the recall bias.
Regarding the latter, self-perceived measure of HL may
lead to either overestimation or underestimation of indi-
vidual HL skills, and that these tendencies vary according
to socio-economic characteristics. Nevertheless, instru-
ments assessing self-perceived HL skills are currently
preferred over objective measures because they are better
able to: (1) capture the multiple dimensions of the HL
conceptand (2) assess HL skills in relation to people’s life
contexts, thereby reflecting HL as a relational construct.
More generally, the use of items and scales already widely
used and validated in different contexts resulted in
limiting the information and the measurement bias.

Moreover, because cluster solutions are influenced not
only by sample size but also by indicator choice, cluster
separation, and the size of the smallest cluster, the four-
cluster solution should be interpreted as exploratory and
may require replication in an independent sample to
establish its stability. These caveats do not diminish the
practical value of the profiles for guiding local action but
underscore the need for prospective evaluation. This was
a cross-sectional, descriptive study and was not designed
to support causal inference. The observed associations
should therefore be interpreted as descriptive and
hypothesis-generating. At the same time, they are likely
to reflect bidirectional and reinforcing processes: poorer
health may reduce the ability to engage with health infor-
mation and preventive behaviours, while lower engage-
ment may in turn contribute to less healthy behaviours
and worse health outcomes. Future longitudinal studies
should examine these reciprocal relationships over time,
including the role of psychosocial resources in shaping
them.

Finally, although sensitivity analyses using within-scale
mean imputation and complete-case clustering supported
the overall interpretation of heterogeneous HL profiles
and a consistent gradient across HLQ domains, exact
cluster sizes and membership varied across missing-data
strategies. Therefore, the four-cluster solution should
be interpreted as exploratory and as a practical, profile-
informed tool for local intervention planning within the
Ophelia framework, rather than as a definitive latent
classification.
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Future work should test whether profile-informed,
co-designed actions to improve HLQ domain scores and,
crucially, translate into behavioural and clinical gains
relevant to cardiovascular prevention: diet quality, phys-
ical activity, blood pressure, lipids and long-term risk.
It will also be important to examine cost-effectiveness
and scalability in routine services, and to assess whether
narrowing HL gaps narrows gradients in preventive
uptake and outcomes. Incorporating mixed-methods
evaluations could illuminate mechanisms, explaining
how changes in comprehension, appraisal or navigation
cascade into action and maintenance.

In conclusion, four HL profiles with a strong gradient
and coherent socioeconomic, behavioural and psycho-
social correlates were identified among perimenopausal
and postmenopausal women in a disadvantaged urban
setting. These findings support HL as a multifaceted
construct and a meaningful lever for equity-oriented
cardiovascular prevention. By pairing multidimensional
measurement with community co-design, programmes
can move beyond one-sizefits-all messaging toward
targeted, acceptable and sustainable actions. These
profiles can support the next Ophelia phases by helping
participants, professionals and local stakeholders identify
priorities for locally appropriate cardiovascular preven-
tion actions.
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