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The drivers of high prevalence of non-communicable diseases (NCD) among migrants

are well-documented. Health literacy is regarded as a potential tool to reduce

health inequalities and improve migrant’s access to and quality of health care. Yet,

little is known about the health literacy needs among these groups and how to

address them. This paper outlines the protocol for a migrant community-based

co-design project that seeks to optimize health literacy, health promotion, and

social cohesion in support of prevention of NCDs among migrants in Lisbon using

the OPtismizing HEalth LIteracy and Access (Ophelia) process. This participatory

implementation research project starts with a mixed-methods needs assessment

covering health literacy strengths, weaknesses and needs of migrants, and local

data about determinants of health behaviors, service engagement, and organizational

responsiveness. Diverse migrant groups will be engaged and surveyed using the

Health Literacy Questionnaire and questions on sociodemographic and economic

characteristics, health status, use of health services, and perceived impact of the

COVID-19 pandemic. Semi-structured interviews with migrants will also be conducted.

Based on data collected, vignettes will be developed representing typical persons

with diverse health literacy profiles. Migrants and stakeholders will participate in

ideas generation workshops for depth co-creation discussions in simulated real-world

situations based on the vignettes, to design health literacy-based multisectoral

interventions. Selected interventions will be piloted through quality improvement cycles

to ensure ongoing local refinements and ownership development. Through a genuine

engagement, the project will evaluate the uptake, effectiveness and sustainability of
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the interventions. This protocol takes a grounded approach to produce evidence on

real health literacy needs from the perspective of key stakeholders, especially migrants,

and embodies strong potential for effective knowledge translation into innovative, locally

relevant, culturally and context congruent solutions for prevention of NCDs among

migrants. Given the diverse communities engaged, this protocol will likely be adaptable to

other migrant groups in a wide range of contexts, particularly in European countries. The

scale-up of interventions to similar contexts and populations will provide much needed

evidence on how health literacy interventions can be developed and applied to reduce

health inequality and improve health in diverse communities.

Keywords: migrant health, health literacy, co-design, non-communicable diseases, prevention, inequality, Ophelia,

health literacy questionnaire

INTRODUCTION

Non-communicable diseases (NCDs) are by far the leading cause
of death globally (1). The European region is particularly affected
by morbidity, mortality, and disability related to cardiovascular
diseases, cancers, chronic respiratory diseases, and diabetes (2).
A substantial amount of this burden is attributable to behavioral,
dietary, environmental, and metabolic risk factors (3–5), which
has called for attention to the need for improved prevention and
treatment (6, 7).

NCD rates tend to be higher among communities that are
disadvantaged and socially excluded, especially in high-income
countries (6). Migrants are frequently among the most socially
vulnerable populations, and they are disproportionally affected
by NCDs compared to the host populations (8). In the recent
years, migration to Europe has increased. In 2018, 22 million
people residing in the European Union (EU) were born in non-
EU countries, accounting for 4.4% of the total population (9).
Although migrants in Europe appear to have lower prevalence of
many NCDs on arrival compared with the host population—the
so called “healthy-migrant effect”—morbidity rates, especially for
obesity and cardiovascular disease, increase with longer duration
of stay (8, 10). Throughout length of stay in the host countries,
migrants in general tend to have higher incidence, prevalence and
mortality rate for diabetes mellitus, ischaemic heart disease and
stroke compared with the host population (10).

The NCD determinants behind health disparity among
migrants are well-documented and include poorer
socioeconomic conditions, reduced access to information
and services, and adoption of unhealthy behaviors related to the
new sociocultural contexts (8, 11). Migrants often face difficulties
in accessing and using health services due to economic and
legal constraints, lack of information about health rights and
other individual, sociocultural, economic, administrative, and
structural barriers (12, 13). As a result, they often tend to be
missed by conventional disease prevention and surveillance
programmes, to not receive health information and health
education targeted to the mainstream population and to
have delayed access to diagnosis and care (10, 14–16). These
avoidable determinants impact on NCD care, generating excess
downstream public health services costs, worsening NCDs
outcomes, and increasing disadvantage and poverty (10).

Health literacy is of great importance to overcome these
challenges by enabling people to build on over their own
resources, such as previous knowledge and social connectedness.
Health literacy is especially critical when working with
disadvantaged groups who may lack access to and understanding
of health information and health services (17). Health literacy is
defined in a wide range of ways for different contexts (18, 19).
It includes people’s knowledge, confidence and comfort, which
develop through daily activities, social interactions and across
generations, to access, understand, appraise, remember and use
information about health and health care for the health and well-
being of themselves and those around them. Health literacy is
regarded as a social determinant of health, and improved health
literacy in itself is a goal of public health, being one of the key
pillars of health promotion (20, 21).

Recent studies in Europe suggest that some members of
migrant communities may have limited health literacy (22,
23). This means that these migrants can be unaware of a
range of health information resources for prevention and
other health promotion activities developed by local health
professionals and health institutions (22–25). This situation may
be aggravated by lack of awareness of their own rights and
potential discrimination. Health literacy has beenmoving beyond
an individualistic conception that focuses on a patient “deficit”
or “risk approach,” toward a more social and contextualized
perspective, as a dynamic social practice that develops in a
context, is co-produced in social relations, depends on the
resources at hand and, in many cases, is shaped by culture,
personal experience, and knowledge (18, 26). This conception
reinforces a strengths-based approach to health literacy, which
is particularly relevant as many migrants have knowledge on
health based on previous experiences and also passed on in their
trusted social networks, but often are unaware of their health
entitlements and how to navigate the health system (18).

In the NCD prevention context, a challenge has been to
understand and meet the health literacy needs of the most
disadvantaged and socially excluded populations. This is even
more pertinent in the current context of the COVID-19
pandemic, where its adverse impacts are likely to aggravate
social and health inequalities. The available evidence on the
initial effects of the pandemic shows a disproportionate impact
on migrants, especially in Southern European countries (27).
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In addition, access to health services has been constrained
at expense of COVID-19 care. In these circumstances, the
health literacy needs of populations, particularly those most
underserved, become even more difficult to address.

In Portugal, as in Europe in general, little is known about
health literacy and NCDs in most vulnerable populations, where
manymigrants are included. This knowledge is crucial to identify
and understand the diversity of strengths, needs, and challenges
in health literacy of population groups and allows the design and
development of bespoke health literacy responses that optimize
opportunities to improve equity in access to care (19).

The global and national commitments for improving health
outcomes and well-being of all populations, ensuring that no
communities are left behind, call for effective implementation
of evidence-based interventions and comprehensive approaches.
Within a co-design approach, the OPtismizing HEalth LIteracy
and Access (Ophelia) process seeks to create, through genuine
engagement and participation of community members and
other relevant stakeholders, local fit-for-purpose health literacy
solutions that address identified needs and taking into account
their cultural specificities (19). The Ophelia process embodies
a set of principles (see Supplementary Table 1) that guide
the aims, development, and implementation of structured
interventions to improve health and equity (28).

This paper outlines the protocol of a project for the co-
creation of solutions that optimize health literacy, health
promotion, and social cohesion in support of prevention of
NCDs among migrant populations in Portugal using the Ophelia
process. To our knowledge, this is the first project applying
the Ophelia process with migrants in the EU. It will address
the health entities limited knowledge on the bottom-up needs
of migrants, especially given the large number of different
cultural groups. By having the migrant communities at the
front of the co-design process, in true partnership with other
stakeholders, they will be central in developing, refining, and
implementing meaningful solutions. Enabling the key recipients
to take the control can be crucial to develop ownership, which
may greatly assist in ensuring that feasible and scalable activities
and interventions are developed.

METHODS AND ANALYSIS

The 3-year project “Health Literacy, Health Promotion and
Social Cohesion for the Prevention of NCDs among Migrant
Populations” was launched in January 2020 and gathers a
multisectoral consortium of national and international academic
institutions and renowned entities for social, health and
community support.

This project follows the Ophelia process (19). The first
phase involves a needs assessment covering health literacy
abilities, strengths, weaknesses and needs, as well as local data
about determinants of health behaviors, service engagement,
and organizational responsiveness (Figure 1). The second
phase consists of co-designing with the migrant communities
and other stakeholders a set of multisectoral interventions
(covering individual/community, health providers, health

and social organizations, and health policy). In the third
phase, the co-designed interventions will be implemented
and evaluated using quality improvement cycles followed by
wider implementation (19).

A community-based participatory research approach is
adopted, where relevant stakeholders (migrant communities,
academia, health and social sectors, and policy-makers) are
engaged actively throughout the different phases (29). Within
this process, the project embodies implementation research—
an innovative integrated approach linking research to action in
order to produce useful evidence that is translatable into effective
practices (30). Specifically, this process ensures the outputs are
built in situ and are needed and wanted by not only the end user,
but all the stakeholders involved in implementing and potentially
scaling the derived interventions.

Setting
The project is being implemented in the Lisbon district, where
most of the foreign-born population in the country reside (31).
In 2018, the foreign-born citizens represented 8.6% of the total
population in Portugal (10,295,909 residents) and comprised
15.5% of the total population in the capital (Lisbon) (31–34).
The most common nationalities are Brazilian, Cape Verdean,
British (UK), Romanian, and Ukrainian, with Chinese, Indian,
and Nepali nationalities being on the rise (31). Regular migrants
(i.e., with authorized residence permit) in Portugal increased
22.9% from 2018 to 2019 (while no official data is available to
account for undocumented migrants living in the country) (31).

Despite the acknowledgment that Portugal has some of
the most inclusive health policies for migrants (35), research
indicates an underuse of health services among some migrant
groups, especially those most socially vulnerable, new arrivals,
and undocumented migrants (14). Related barriers include lack
of information on migrants’ health rights and services available,
language and cultural differences, stigma, economic constraints,
and structural and administrative obstacles (36).

Application of the Ophelia Process
Identifying Local Health Literacy Strengths, Needs,

and Relevant Issues
The needs assessment comprises two components: a quantitative
component to assess health literacy and identify factors hindering
prevention, early diagnosis, and risk reduction of NCDs
(including barriers to access and use of healthcare services);
and a qualitative component intended to collect complementary
information on locally relevant issues on health literacy, social
support and integration, NCDs risk factors, prevention and care,
services engagement, and organizational responsiveness.

Quantitative Component
The quantitative study consists of a survey conducted with a
community-based sample of migrants. The IOM’s definition of
“migrant” is adopted in this protocol, referring to “a person who
moves away from his or her place of usual residence, whether
within a country or across an international border, temporarily
or permanently, and for a variety of reasons” (37). The inclusion
criteria include: being born in a Portuguese-speaking African
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FIGURE 1 | Phases of the project.

country (PALOP), Brazil or an Asian country, being ≥18
years old, speaking Portuguese, English, Arabic, Bengali, Hindi,
Mandarin or Nepali, residing in Portugal for 10 years or less, and
currently residing in the Lisbon Metropolitan Area, regardless
of migration status (i.e., regular, irregular, refugee, or asylum
seeker). Individuals who visibly present unstable cognitive and/or
emotional status andwho are under effect of drugs and/or alcohol
that may prevent them from being able to complete the survey are
excluded from participation.

For the purpose of sample size calculation it was considered
the total number of migrants residing in the LisbonMetropolitan
Area with legal resident status, which according to the data
available was 240,963 in 2018 (38), and the existence of
50% of the characteristics under study (i.e., the worst case
scenario, as the prevalence of the characteristics to be studied
is not known), at a 95% confidence level and with a margin
error rate of 5%. It was estimated that a minimum of 384
migrants will be surveyed, but efforts will be endeavored
to enrol a higher number of participants of each origin
group, in order to strengthen the robustness of statistical
analysis and account for the diversity within groups. The
percentage of the three origin groups under study was defined
based on their distribution in the total migrant population.
According to official data, migrants living in the Lisbon
Metropolitan Area comprise 63,096 from PALOP, 50,312 from
Brazil, and 39,887 from Asian countries (38). Thus, according
to the respective proportion, at least 158 migrants from
PALOP, 126 from Brazil, and 100 from Asian countries will
be recruited.

Stakeholders, such as non-governmental and governmental
organizations and migrant associations that work in proximity
with migrant communities, were engaged in the project from
the start. These partners have collaborating in publicizing the
study within the communities and their networks and serving
as recruitment sites, where attendees are approached and invited
to participate in the study. Also, several informal leaders of
the migrants’ communities have been invited to collaborate as
recruiters of potential participants within their social networks,
and as interpreters.

Data will be collected using the Health Literacy Questionnaire
(HLQ), available in Portuguese, English, Arabic, Bengali, Hindi,
Mandarin, and Nepalese. The HLQ will be administered through
an interview by trained bi-lingual researchers to ensure inclusion
of people with low educational levels or that experience
difficulties with self-administration.

The HLQ is a widely used measure that provides detailed
insights into individual and community health literacy
strengths and needs across nine distinct domains (see
Supplementary Table 2), allowing the identification of
“profiles” of communities (26, 39, 40). The HLQ has strong
construct validity, reliability, and acceptability in several contexts
and settings (41–46). In addition, data will be collected on
demographics, socioeconomic, and health status (i.e., sex, age,
marital status, country of origin, length of residence in Portugal,
migration status, educational level, occupation, income level,
fluency in Portuguese, self-perceived health status, chronic
disease, and incapacity), and use of health services in Portugal
(based on the National Health Survey), as well as on the perceived
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impact of the COVID-19 pandemic in health literacy, health
behaviors and access to health services among participants.

Descriptive statistical analyses will be used to assess the health
literacy levels of migrants within the nine domains of the HLQ.
Computing the mean scores obtained in each dimension will
allow to identify possible health literacy strengths and weaknesses
in these populations. To understand the association between
health literacy levels and the demographic, socioeconomic,
and health condition factors that characterize migrants from
the different regions of origin under study, a multiple linear
regression analysis will be performed. Cluster analysis of HLQ
data will be used to identify subgroups of migrants with similar
health literacy profiles among the total sample and within each
origin group.

Qualitative Component
The following step of the needs assessment consists in semi-
structured individual interviews that will be conducted with
migrants with NCD risk factors. The cluster analysis will be used
to assist with maximum diversity sampling, as a guide to select
migrants with diverse patterns of health literacy strengths and
limitations, as well as from diverse demographic backgrounds.
Up to four migrants per cluster will be interviewed. The main
topics to explore in the interviews include the health background
of the migrant in terms of risk factor profile (e.g., raised blood
pressure and blood glucose, increased weight, family history of
chronic disease, as well as behavioral risk factors), information
and support they may have received from health entities. The
perceived health literacy needs and the areas the participant feels
confident about (identified respectively by the HLQ results on the
domains with lower and higher scores) will also be explored.

Based on the data from the HLQ survey and the interviews,
vignettes that represent typical persons across the clusters
will be developed. As per the Ophelia manual (47), they will
cover realistic descriptions of the health literacy strengths and
weaknesses that influence individuals’ ability to protect their
health and interact with the health system.

Stakeholders will then be invited to ideas generation
workshops where the vignettes are presented and discussed to
generate ideas for ways to improve information and services for
migrant groups at risk of NCDs. The workshops will last ∼2.5 h
and will be conducted via a web conferencing facility or face to
face. There are four questions that guide the discussion: “Do you
recognize people like this in your community?” or “Do you see
people like this in your unit/service/organization?”; “What sorts
of issues is this person facing?” or “What barriers to navigating
the health system this persons may face?”; “What strategies could
you use for an individual like this?”; and “What could your
organization or community organization do if you had many
attendees like this in your organization or community?”

Members of migrant communities, ranging from people
recently arrived to successfully settled, as well as migrants with
a wide range of health literacy strengths and challenges will
be invited to take part in the ideas generation workshops.
Relevant local stakeholders responsible for the provision of
health care (health practitioners and managers from primary

and secondary care), social care (including public, private, not-
for-profit organizations), digital health experts, and a variety
of other representatives from region-wide non-governmental
organizations and local community-based organizations will also
participate. Partners with expertise on network and digital health
technologies and solutions will participate, given that the internet
and social networks are increasingly two of the most important
resources for the general population to search for health
information and its integration can be of great added value.
Overall, at least one workshop with each of the migrant origin
groups and three workshops with stakeholders will take place.
Each workshop will include ∼5-10 participants. Participants
will be recruited using a purposive sample of members
of stakeholders’ organizations and practitioners within their
networks with experience on migrant health. The workshops will
be conducted by the research team.

For the analysis of qualitative data, audio recordings of the
interviews will be transcribed, and the transcripts will be analyzed
through content analysis technique (48). This technique allows
systematize the data in key topics and organize it in different
categories and sub-categories (49).

Co-creation and Prioritization of Innovative Solutions
Representatives of key migrant groups and relevant local
stakeholders responsible for the provision of health or social
care to migrant communities in the Lisbon Metropolitan Area
will be invited to participate in a set of workshops dedicated
to prioritizing and refining the interventions. Overall, the
prioritization outcomes will address different levels of the system,
namely at individual, community, practitioner, and policy levels.

While it is not possible to predict the specific interventions,
they are expected to include pathways and support for migrants’
health promoting behaviors, including for adopting healthy
lifestyles. They may also cover awareness of health services
available, as well as increased information, skills, strategies,
and tools to navigate in the local health services, engage and
communicate with healthcare providers, and appraise practical
support and health information. These potential outcomes will
be refined throughout the partnership discussions, and even new
outcomes may emerge during this step. Overall, the participatory
process will help assure that the defined outcomes will be
achieved and meet the real and unforeseen needs.

The research team will facilitate the multisectoral co-design
process, including the design of the plans of implementation
and evaluation of the selected interventions using a
Programme Logic Model aligned with the Ophelia manual
(47). The implementation plan will account for the expected
challenges/risks related to the pandemic context and the
respective measures to mitigate them. The evaluation plan will
also consider the potential impacts of the COVID-19 pandemic
in the expected outcomes.

A rapid review of scientific publications and gray literature
will be also conducted to identify and map interventions that
potentially tackle prevention of NCDs. The context of relevant
studies will be noted and these data will also inform the
prioritization of solutions to be implemented.
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Implementation and Evaluation of the Interventions
In the third phase, a participatory implementation research
of health literacy-informed solutions will be carried out.
Throughout the piloting of the co-designed interventions,
quality improvement cycles will be used, whereby organizations
develop and implement trials, actively examine and evaluate
the immediate and intermediate outcomes, and refine materials
and processes to improve the effectiveness, local ownership,
uptake and sustainability of the intervention. The health literacy
outcomes associated with the tested interventions may be
examined with some HLQ scales if relevant. Regular workshops
will also take place to provide a venue for stakeholders
implementing interventions to share ideas and resources, and to
communicate key findings, as a community of practice.

DISCUSSION

This is a pioneering project that will address the health literacy
needs of a population who tends to be disproportionately
affected by health disparities. As documented in the literature,
particularly socially vulnerable migrants tend to present poorer
health outcomes than native populations, face increased
difficulties in access to health services and, according to
the limited evidence available, these populations tend to
face increased health literacy challenges (10, 12, 22). Despite
the global and national efforts to improve health of those
most underserved, such as migrant groups, frequently these
populations are understudied, and little involved in the efforts
to identify their real needs. This project will assist with reducing
this knowledge gap. It has been widely recognized that the
promotion of health literacy can be a powerful tool to reduce
health inequalities and improve access and quality of health care
(26). The project can help to enhance migrant communities
and stakeholders’ capacity building for health literacy action.
This is even more pressing in the current times of COVID-
19 pandemic, where social inequalities in health and access to
services have intensified, affecting asymmetrically those who are
already disadvantaged (50).

This protocol follows the Ophelia process, a community co-
design approach that is now being applied in many countries,
that operationalizes the health literacy concept on a large scale
and whose impacts have been well-documented (28, 40, 51–
53). Indeed, Ophelia process has demonstrated to be a feasible
approach by which organizations can develop tailored responses
to the health literacy needs of their attendees/users, with positive
outcomes such as changes in health literacy, behavior, knowledge,
and management of risk factors of specific diseases (28, 51, 54–
58). The project may provide useful insights related to health
literacy research and practice in specific areas where migrant
populations face disproportionate adverse impacts, which can
inform global efforts on prevention of NCDs.

Through an implementation research that uses a participatory
approach from the start, this project takes a systematic and
grounded approach to produce evidence on real health literacy
needs from the perspective of diverse key stakeholders, giving
a particular attention to that of migrants. By developing a

mixed-methods needs assessment—a quantitative HLQ survey
combined with interviews with migrants and workshops
with key stakeholders—we will be able to gather robust,
rich and contextualized evidence on health literacy among
these populations to inform researchers, health and social
practitioners and decision makers. Indeed, this is even more
pertinent in the context of the COVID-19 pandemic, where
deepening social and health inequalities and increasing
constraints in access to health services are resulting in new and
unexpected needs. The fact that the needs assessment explores
the impacts of the COVID-19 pandemic in health literacy,
health behaviors and access to health services will assist in
this effort.

Moreover, this project embodies a strong potential for
effective knowledge translation into culturally and context
congruent solutions that are locally relevant. The active
involvement of several stakeholders in all phases of the
project will allow to co-design and implement multisectoral
interventions, reinforcing its potential for high impact in
innovation generation and system reform. This participatory
implementation research will pave the way to build and
reinforce synergies between stakeholders, with exchange of
knowledge and resources, enhancing empowerment of migrant
communities, and increasing responsiveness of health and social
organizations (59). Additionally, without working beyond the
health sector it is not possible to effectively address the complex
challenges that societies face in its efforts to improve health
and well-being, and reduce inequalities (59). This approach
not only helps to address health and well-being challenges that
transcend traditional sectoral boundaries, but also promotes
good governance by building accountability across sectors and
encouraging broader participation in the policy process. Overall,
this will potentially strengthen the sustainability of the project
beyond its timeframe and contribute to reducing the growing
burden of NCDs and the health inequalities affecting most
disadvantaged populations.

Despite the strengths of this project, challenges are foreseen
in its implementation. Maintaining an active partnership
across numerous stakeholders with different competencies,
roles, priorities, and expectations of the project outcomes
is specifically built into the design, however this critical
process requires time, dialogue and resources (29). Care
will need to be taken to ensure equitable involvement
of all partners with shared power and flexibility to make
adjustments throughout the co-creation process. Also,
in the current pandemic context, where stakeholders’
organizations may already be overloaded, the project may
place additional demands on some stakeholders and provide
challenges for them to engage in full. The online format of
most interactions within partnership during the indefinite
COVID-19 pandemic will also require that partners adapt
to new ways of connecting and working together, which
may be particularly demanding in the phase of co-design of
the interventions.

During the implementation of the co-designed solutions,
it will be necessary to consider the degree of newness that
the interventions will introduce to existing long-established
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practices in the organizations. Also, individuals with the
greatest health literacy challenges are frequently the most
socially vulnerable such that additional efforts by researchers
are required to build trust and engage these groups in the
interventions in a way that is meaningful and safe for them.
Strategies, co-designed with and led by migrant communities,
will need to be generated to ensure that local capacity building
is undertaken in order to assure maximal participation of
the key groups and beneficiaries. Another challenge is that,
given the timeframe of the project, longer-term impacts and
unexpected outcomes of the interventions may be difficult
to assess.

CONCLUSIONS

This project will give an equal voice to all stakeholders, including
the end users, and will build on the existing local strengths to
generate innovation. This protocol follows the Ophelia process,
a principles-based health literacy-informed approach to co-
designing services and systems that will lead to improved
health, access and equity, and to enhanced quality of life and
productive engagement in the society. It intends to generate
a framework of best practice and suitable tools that can be
adapted, considering differences and specificities (e.g., in terms
of language, migration status, origins), to a range of contexts
and populations with a migrant background, including in other
European countries. The potential scalability of interventions
to other similar contexts and populations may help produce
evidence to further understand what common features, but
also what specific contexts play a role in optimizing the
efficacy of the interventions. Indeed, this will contribute to
better understand how interventions can interact with different
contexts to produce similar outcomes and what level of flexibility
is needed to build, design and implement context-congruent
interventions. Overall, the implementation of this protocol
is expected to help advance the knowledge on how health
literacy can improve health, well-being, and provide further
understanding of its role as both a determinant and a response

to reduce health inequalities among migrant communities and
promote social integration.

ETHICS STATEMENT

Ethical approval for the HLQ survey was obtained from the
NOVA Medical School Ethics Committee. The participation in
this study is voluntary. Informed consent is obtained from all
participants. Anonymity and data confidentiality are guaranteed.

AUTHOR CONTRIBUTIONS

SD, ACF, and RHO contributed to the conceptualization of the
project. SD, ACF, AGa, MJM, and ACM contributed to the
design of the protocol. SD and AGa drafted the manuscript. All
authors contributed to the Health Literacy Questionnaire study,
reviewed the manuscript drafts, and approved the final draft of
the manuscript.

FUNDING

This project is co-funded in part by Fundação Calouste
Gulbenkian, Alto Comissariado para as Migrações, Câmara
Municipal de Lisboa and Novartis. The funders had no role in
study design, in data collection, analysis and interpretation, in
conducting the project, in decision to publish, or preparation
of the manuscript. RO was funded in part through a National
Health and Medical Research Council of Australia Principal
Research Fellowship #APP1155125. The present publication was
funded by Fundação Ciência e Tecnologia, lP national support
through CHRC (UIDP/04923/2020), and NOVANational School
of Public Health – NOVA University of Lisbon.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.
2021.639405/full#supplementary-material

REFERENCES

1. World Health Organization. Global Health Estimates 2016: Deaths by Cause,

Age, Sex, by Country and by Region, 2000-2016. Geneva: World Health
Organization (2018).

2. World Health Organization. Noncommunicable Diseases Country Profiles

2018. Geneva: World Health Organization (2018).
3. Danaei G, Vander Hoorn S, Lopez AD, Murray CJL, Ezzati M, Cancers

CRA collaborating group. Causes of cancer in the world: comparative risk
assessment of nine behavioural and environmental risk factors. Lancet. (2005)
366:1784–93. doi: 10.1016/S0140-6736(05)67725-2

4. Ezzati M, Lopez AD, Rodgers A, Vander Hoorn S, Murray CJL, Group CRAC.
Selected major risk factors and global and regional burden of disease. Lancet.
(2002) 360:1347–60. doi: 10.1016/S0140-6736(02)11403-6

5. Ezzati M, Vander Hoorn S, Rodgers A, Lopez AD, Mathers CD,
Murray CJL, et al. Estimates of global and regional potentil health
gains from reducing muliple major risk factors. Lancet. (2003) 362:271–
80. doi: 10.1016/S0140-6736(03)13968-2

6. Di Cesare M, Khang Y-H, Asaria P, Blakely T, Cowan MJ, Farzadfar F, et al.
Inequalities in non-communicable diseases and effective responses. Lancet.
(2013) 381:585–97. doi: 10.1016/S0140-6736(12)61851-0

7. Bennett JE, Stevens GA, Mathers CD, Bonita R, Rehm J, Kruk ME,
et al. NCD countdown 2030: worldwide trends in non-communicable
disease mortality and progress towards sustainable development goal
target 3.4. Lancet. (2018) 392:1072–88. doi: 10.1016/S0140-6736(18)
31992-5

8. Agyemang C, van den Born B-J. Non-communicable diseases in migrants: an
expert review. J Travel Med. (2019) 26:tay107. doi: 10.1093/jtm/tay107

9. Eurostat. Migration and Migrant Population Statistics. Luxembourg:
Eurostat (2019).

10. WHO. Report on the Health of Refugees and Migrants in the WHO European

Region: No Public Health Without Refugees and Migrant Health. Copenhagen:
WHO (2018).

11. World Health Organization. Prevention and Control of Noncommunicable

Diseases in Refugees andMigrants: Technical Guidance.Geneva: World Health
Organization. Regional Office for Europe (2019).

Frontiers in Public Health | www.frontiersin.org 7 May 2021 | Volume 9 | Article 639405

https://www.frontiersin.org/articles/10.3389/fpubh.2021.639405/full#supplementary-material
https://doi.org/10.1016/S0140-6736(05)67725-2
https://doi.org/10.1016/S0140-6736(02)11403-6
https://doi.org/10.1016/S0140-6736(03)13968-2
https://doi.org/10.1016/S0140-6736(12)61851-0
https://doi.org/10.1016/S0140-6736(18)31992-5
https://doi.org/10.1093/jtm/tay107
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Dias et al. Health Literacy-Based Interventions for Migrants

12. Dias S, Gama A, Rocha C. Immigrant women’s perceptions and experiences of
health care services: insights from a focus group study. J Public Health. (2010)
18:489–96. doi: 10.1007/s10389-010-0326-x

13. Dias S, Gama A, Cortes M, de Sousa B. Healthcare-seeking patterns
among immigrants in Portugal. Health Soc Care Community. (2011) 19:514–
21. doi: 10.1111/j.1365-2524.2011.00996.x

14. Rosano A, Dauvrin M, Buttigieg SC, Ronda E, Tafforeau J, Dias S. Migrant’s
access to preventive health services in five EU countries. BMC Health Serv

Res. (2017) 17:1–11. doi: 10.1186/s12913-017-2549-9
15. Dias S, Gama A, Tavares AM, Reigado V, Simões D, Carreiras

E, et al. Are opportunities being missed? Burden of HIV, STI
and TB, and unawareness of HIV among African migrants. Int J

Environ Res Public Health. (2019) 16:2610. doi: 10.3390/ijerph161
52710

16. Gama A, Fraga S, Dias S. Impact of socio-demographic factors on HIV
testing among African immigrants in Portugal. J Immigr Minor Heal. (2010)
12:841–6. doi: 10.1007/s10903-010-9324-x

17. Kolarcik P, Belak A, Osborne RH. The OPHELIA (OPtimise HEalth
LIteracy and Access) process : using health literacy alongside grounded
and participatory approaches to develop interventions in partnership with
marginalised populationse. Eur Health Psychol. (2015) 17:297–304.

18. Samerski S. Health literacy as a social practice: Social and empirical
dimensions of knowledge on health and healthcare. Soc Sci Med. (2019)
226:1–8. doi: 10.1016/j.socscimed.2019.02.024

19. Batterham RW, Buchbinder R, Beauchamp A, Dodson S, Elsworth GR,
Osborne RH. The OPtimising HEalth LIterAcy (Ophelia) process: study
protocol for using health literacy profiling and community engagement to
create and implement health reform. BMC Public Health. (2014) 14(1):1–
10. doi: 10.1186/1471-2458-14-694

20. World Health Organization. Draft WHO European Roadmap for

Implementation of Health Literacy Initiatives Through the Life Course.

Geneva: World Health Organization. Copenhagen: Regional Office for
Europe (2019).

21. WHO. Shanghai declaration on promoting health in the 2030
agenda for sustainable development. Health Promot Int. (2017)
32:7-8. doi: 10.1093/heapro/daw103

22. Kristiansen M, Razum O, Tezcan-Güntekin H, Krasnik A. Aging and health
among migrants in a European perspective. Public Health Rev. (2016) 37:1–
14. doi: 10.1186/s40985-016-0036-1

23. Rau SA, Sakarya S, Abel T. When to see a doctor for common
health problems: distribution patterns of functional health literacy across
migrant populations in Switzerland. Int J Public Health. (2014) 59:967–
74. doi: 10.1007/s00038-014-0583-5

24. Levin-Zamir D, Leung AYM, Dodson S, Rowlands G. Health literacy
in selected populations: individuals, families, and communities from
the international and cultural perspective. Inf Serv Use. (2017) 37:131–
51. doi: 10.3233/ISU-170834

25. Ward M, Kristiansen M, Sørensen K. Migrant health literacy in the
European union: a systematic literature review. Health Educ J. (2019) 78:81–
95. doi: 10.1177/0017896918792700

26. Batterham RW, Hawkins M, Collins PA, Buchbinder R, Osborne
RH. Health literacy: applying current concepts to improve health
services and reduce health inequalities. Public Health. (2016)
132:3–12. doi: 10.1016/j.puhe.2016.01.001

27. OECD. What is the Impact of the COVID-19 Pandemic on Immigrants and

Their Children. Paris: OECD (2020).
28. Beauchamp A, Batterham RW, Dodson S, Astbury B, Elsworth GR, McPhee

C, et al. Systematic development and implementation of interventions to
OPtimise Health Literacy and Access (Ophelia). BMC Public Health. (2017)
17:230. doi: 10.1186/s12889-017-4147-5

29. Dias S, Gama A, Simões D, Mendão L. Implementation process and impacts
of a participatory HIV research project with key populations. Biomed Res Int.

(2018) 2018:5845218. doi: 10.1155/2018/5845218
30. Theobald S, Brandes N, Gyapong M, El-Saharty S, Proctor E, Diaz T, et al.

Implementation research: new imperatives and opportunities in global health.
Lancet. (2018) 392:2214–28. doi: 10.1016/S0140-6736(18)32205-0

31. SEF. Relatório de Imigração, Fronteiras e Asilo 2019 [Report on Immigration,

Borders and Asylum 2019]. Lisboa: SEF/GEPF (2020).

32. PORDATA. População estrangeira com estatuto legal de residente em % da

população residente: total e por sexo. (2019). Available online at: https://www.
pordata.pt/Municipios/Populaç~ao$+$estrangeira$+$com$+$estatuto$+
$legal$+$de$+$residente$+$em$+$percentagem$+$da$+$populaç~ao$+
$residente$+$total$+$e$+$por$+$sexo-363 (accessed November 30, 2019).

33. INE. Estimativas anuais da população residente. (2020). Available online
at: https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_indicadores&
contecto=pi&indOcorrCod=0008273&selTab=tab0 (accessed November 26,
2020).

34. OECD. Foreign-Born Population (indicator) (2020). Available online
at: https://data.oecd.org/migration/foreign-born-population.htm#indicator-
chart (accessed November 26, 2020).

35. WHO. Portugal: Assessing Health-System Capacity to

Manage Sudden Large Influxes of Migrants. Copenhagen:
WHO (2014).

36. Dias S, Gama A, Roxo L, Fronteira I, Simões J. Health research among
migrants in Portugal: insights on current knowledge and future directions.
In: Migration and Health. Coimbra (2018). p. 143–63.

37. IOM. Glossary on Migration. Geneva: International Organization for
Migration (2019).

38. PORDATA. População Estrangeira com Estatuto Legal de Residente. (2018).
Available online at: https://www.pordata.pt/Municipios/Populaç~ao$+
$estrangeira$+$com$+$estatuto$+$legal$+$de$+$residente$+$total$+$e$+
$por$+$algumas$+$nacionalidades-101 (accessed July 30, 2019).

39. Osborne RH, Batterham RW, Elsworth GR, Hawkins M, Buchbinder R.
The grounded psychometric development and initial validation of the
Health Literacy Questionnaire (HLQ). BMC Public Health. (2013) 13:1–
17. doi: 10.1186/1471-2458-13-658

40. Cheng C, Elsworth G, Osborne RH. Co-designing eHealth and equity
solutions: application of the Ophelia (Optimizing Health Literacy and Access)
process. Front Public Health. 8:604401. doi: 10.3389/fpubh.2020.604401

41. Hawkins M, Elsworth GR, Osborne RH. Application of validity
theory and methodology to patient-reported outcome measures
(PROMs): building an argument for validity. Qual Life Res. (2018)
27:1695–710. doi: 10.1007/s11136-018-1815-6

42. Debussche X, Lenclume V, Balcou-Debussche M, Alakian D, Sokolowsky
C, Ballet D, et al. Characterisation of health literacy strengths and
weaknesses among people at metabolic and cardiovascular risk: validity
testing of the health literacy questionnaire. SAGE Open Med. (2018)
6:2050312118801250. doi: 10.1177/2050312118801250

43. Nolte S, Osborne RH, Dwinger S, Elsworth GR, Conrad ML, Rose
M, et al. German translation, cultural adaptation, and validation
of the health literacy questionnaire (HLQ). PLoS ONE. (2017)
12:e0172340. doi: 10.1371/journal.pone.0172340

44. Maindal HT, Kayser L, NorgaardO, Bo A, Elsworth GR, Osborne RH. Cultural
adaptation and validation of the health literacy questionnaire (HLQ): robust
nine-dimension Danish language confirmatory factor model. Springerplus.
(2016) 5:1232. doi: 10.1186/s40064-016-2887-9

45. Hawkins M, Cheng C, Elsworth GR, Osborne RH. Translation
method is validity evidence for construct equivalence: analysis of
secondary data routinely collected during translations of the Health
Literacy Questionnaire (HLQ). BMC Med Res Methodol. (2020)
20:1–13. doi: 10.1186/s12874-020-00962-8

46. Wahl AK, Hermansen Å, Osborne RH, Larsen MH. A validation
study of the Norwegian version of the Health Literacy Questionnaire:
a robust nine-dimension factor model. Scand J Public Health.

(2020). doi: 10.1177/1403494820926428. [Epub ahead of print].
47. Beauchamp A, Dodson S, Batterham RW, Osborne RH. Ophelia Manual

– How to Apply the Ophelia Health Literacy Process for Improving Health

Outcomes. Melbourne: Swinburne University of Technology (2017).
48. Green J, Thorogood N. Analysing qualitative data. In: Qualitative Methods

for Health Research. Judith Green, Nicki Thorogood editors. 1st ed. London:
SAGE Publications Inc. (2004). p. 173–200.

49. Saldaña J. The Coding Manual for Qualitative Researchers. London:
Sage (2015).

50. Bambra C, Riordan R, Ford J, Matthews F. Bambra C, Riordan R, Ford J,
Matthews F. The COVID-19 pandemic and health inequalities. J Epidemiol

Community Health. (2020) 74:964-8. doi: 10.1136/jech-2020-214401

Frontiers in Public Health | www.frontiersin.org 8 May 2021 | Volume 9 | Article 639405

https://doi.org/10.1007/s10389-010-0326-x
https://doi.org/10.1111/j.1365-2524.2011.00996.x
https://doi.org/10.1186/s12913-017-2549-9
https://doi.org/10.3390/ijerph16152710
https://doi.org/10.1007/s10903-010-9324-x
https://doi.org/10.1016/j.socscimed.2019.02.024
https://doi.org/10.1186/1471-2458-14-694
https://doi.org/10.1093/heapro/daw103
https://doi.org/10.1186/s40985-016-0036-1
https://doi.org/10.1007/s00038-014-0583-5
https://doi.org/10.3233/ISU-170834
https://doi.org/10.1177/0017896918792700
https://doi.org/10.1016/j.puhe.2016.01.001
https://doi.org/10.1186/s12889-017-4147-5
https://doi.org/10.1155/2018/5845218
https://doi.org/10.1016/S0140-6736(18)32205-0
https://www.pordata.pt/Municipios/Popula�~{a}o$+$estrangeira$+$com$+$estatuto$+$legal$+$de$+$residente$+$em$+$percentagem$+$da$+$popula�~{a}o$+$residente$+$total$+$e$+$por$+$sexo-363
https://www.pordata.pt/Municipios/Popula�~{a}o$+$estrangeira$+$com$+$estatuto$+$legal$+$de$+$residente$+$em$+$percentagem$+$da$+$popula�~{a}o$+$residente$+$total$+$e$+$por$+$sexo-363
https://www.pordata.pt/Municipios/Popula�~{a}o$+$estrangeira$+$com$+$estatuto$+$legal$+$de$+$residente$+$em$+$percentagem$+$da$+$popula�~{a}o$+$residente$+$total$+$e$+$por$+$sexo-363
https://www.pordata.pt/Municipios/Popula�~{a}o$+$estrangeira$+$com$+$estatuto$+$legal$+$de$+$residente$+$em$+$percentagem$+$da$+$popula�~{a}o$+$residente$+$total$+$e$+$por$+$sexo-363
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_indicadores&contecto=pi&indOcorrCod=0008273&selTab=tab0
https://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_indicadores&contecto=pi&indOcorrCod=0008273&selTab=tab0
https://data.oecd.org/migration/foreign-born-population.htm#indicator-chart
https://data.oecd.org/migration/foreign-born-population.htm#indicator-chart
https://www.pordata.pt/Municipios/Popula�~{a}o$+$estrangeira$+$com$+$estatuto$+$legal$+$de$+$residente$+$total$+$e$+$por$+$algumas$+$nacionalidades-101
https://www.pordata.pt/Municipios/Popula�~{a}o$+$estrangeira$+$com$+$estatuto$+$legal$+$de$+$residente$+$total$+$e$+$por$+$algumas$+$nacionalidades-101
https://www.pordata.pt/Municipios/Popula�~{a}o$+$estrangeira$+$com$+$estatuto$+$legal$+$de$+$residente$+$total$+$e$+$por$+$algumas$+$nacionalidades-101
https://doi.org/10.1186/1471-2458-13-658
https://doi.org/10.3389/fpubh.2020.604401
https://doi.org/10.1007/s11136-018-1815-6
https://doi.org/10.1177/2050312118801250
https://doi.org/10.1371/journal.pone.0172340
https://doi.org/10.1186/s40064-016-2887-9
https://doi.org/10.1186/s12874-020-00962-8
https://doi.org/10.1177/1403494820926428
https://doi.org/10.1136/jech-2020-214401
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Dias et al. Health Literacy-Based Interventions for Migrants

51. Goeman D, Conway S, Norman R, Morley J, Weerasuriya R, Osborne RH, et
al. Optimising health literacy and access of service provision to community
dwelling older people with diabetes receiving home nursing support. J

Diabetes Res. (2016) 2016:2483263. doi: 10.1155/2016/2483263
52. Beauchamp A, Mohebbi M, Cooper A, Pridmore V, Livingston P, Scanlon

M, et al. The impact of translated reminder letters and phone calls on
mammography screening booking rates: two randomised controlled trials.
PLoS ONE. (2020) 15:e0226610. doi: 10.1371/journal.pone.0226610

53. Bakker MM, Putrik P, Aaby A, Debussche X, Morrissey J, Råheim Borge C, et
al. Acting together–WHO National Health Literacy Demonstration Projects
(NHLDPs) address health literacy needs in the European Region. Public
Health Panor. (2019) 5:233–43.

54. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Viera A, Crotty K, et
al. Health literacy interventions and outcomes: an updated systematic review.
Evid Rep Technol Assess (Full Rep). (2011) 199:1-941.

55. Taggart J, Williams A, Dennis S, Newall A, Shortus T, Zwar N, et al.
A systematic review of interventions in primary care to improve health
literacy for chronic disease behavioral risk factors. BMC Fam Pract. (2012)
13:49. doi: 10.1186/1471-2296-13-49

56. Mcluckie A, Kutcher S,Wei Y,Weaver C. Sustained improvements in students’
mental health literacy with use of a mental health curriculum in Canadian
schools. BMC Psychiatry. (2014) 14:379. doi: 10.1186/s12888-014-0379-4

57. Hjertstedt J, Barnes SL, Sjostedt JM. Investigating the impact of a community-
based geriatric dentistry rotation on oral health literacy and oral hygiene of
older adults. Gerodontology. (2014) 31:296–307. doi: 10.1111/ger.12038

58. Smith PD, Martin B, Chewning B, Hafez S, Leege E, Renken J, et al. Improving
health care communication for caregivers: a pilot study. Gerontol Geriatr
Educ. (2018) 39:433–44. doi: 10.1080/02701960.2016.1188810

59. WHO. Multisectoral and Intersectoral Action for Improved Health and Well-

Being for All: Mapping of the WHO European Region. Governance for a

Sustainable Future: Improving Health and Well-Being for All. Copenhagen:
WHO (2018).

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Dias, Gama, Maia, Marques, Campos Fernandes, Goes,

Loureiro and Osborne. This is an open-access article distributed under the terms

of the Creative Commons Attribution License (CC BY). The use, distribution or

reproduction in other forums is permitted, provided the original author(s) and the

copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org 9 May 2021 | Volume 9 | Article 639405

View publication statsView publication stats

https://doi.org/10.1155/2016/2483263
https://doi.org/10.1371/journal.pone.0226610
https://doi.org/10.1186/1471-2296-13-49
https://doi.org/10.1186/s12888-014-0379-4
https://doi.org/10.1111/ger.12038
https://doi.org/10.1080/02701960.2016.1188810
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://www.researchgate.net/publication/351992542

	Migrant Communities at the Center in Co-design of Health Literacy-Based Innovative Solutions for Non-communicable Diseases Prevention and Risk Reduction: Application of the OPtimising HEalth LIteracy and Access (Ophelia) Process
	Introduction
	Methods and Analysis
	Setting
	Application of the Ophelia Process
	Identifying Local Health Literacy Strengths, Needs, and Relevant Issues
	Quantitative Component
	Qualitative Component

	Co-creation and Prioritization of Innovative Solutions
	Implementation and Evaluation of the Interventions


	Discussion
	Conclusions
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References


