
010

Citation: Moura A, Teixeira F, Nogueira C, Henriques A, Freitas CD, et al. (2023) A mixed-methods study protocol on the psychosocial health of stroke survivors and 
their informal carers (CARESS): experiences, needs and quality of life. Ann Psychiatry Treatm 7(1): 010-017. DOI: https://dx.doi.org/10.17352/apt.000048

https://dx.doi.org/10.17352/aptDOI: 2640-8031ISSN: 

M
E

D
I

C
A

L
 

G
R

O
U

P

Abstract
Introduction: Surviving a stroke and caring for a survivor, impacts individuals’ psychological health and quality of life, which may impose substantial costs on 

healthcare and social systems. This study aims to understand and explore the psychological health, experiences, needs and quality of life of Portuguese stroke survivors 
and their informal carers.

Methods and analysis: This is a mixed-methods, observational study. The methodological strategy relies on 1) scoping review; 2) questionnaires to stroke survivors 
hospitalized between September 2018 and August 2019 in one of the 12 Stroke Units of the Northern Region Health Administration of Portugal and their informal carers, 
18-24 months after the event (1775 survivors and 443 carers); and 3) semi-structured interviews to a subsample of stroke survivors (n = 49) and informal carers (n 
= 37); and 4) think tanks with stakeholders involved in the stroke rehabilitation process, namely stroke survivors, informal carers, researchers, and health and social 
professionals (n = 45). Descriptive and inferential statistics will be used to analyze the quantitative data, and content and interpretational analysis will be implemented to 
assess qualitative data.

Ethics and dissemination: The study protocol was approved by the Ethics Committees of all the hospitals involved. The expected dissemination actions are effective 
tools in designing strategies that aim to promote knowledge on a needs-driven, socioethical sensitive basis, which will contribute to the implementation of a model of 
coproduction of health in the context of post-stroke care.
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Strengths and limitations of this study

• This mixed-methods project will fi ll methodological 
and theoretical gaps in the fi eld of stroke survival and 
informal care. 

• Based on a robust design, this study will understand 
and explore the medium and long-term psychological 
health, experiences, needs, and quality of life of a large 
sample of stroke survivors and informal carers. 

• All the Stroke Units of the Northern Region Health 
Administration of Portugal (ARS-Norte) accepted to 
participate in the study, ensuring regional variability 
and representativeness of the sample.

• A selection bias is inherent to this project since the study 
design hampers the involvement of stroke survivors 
who are institutionalized, with formal carers, and with 
language and/or cognitive disorders.

Abbreviations

ARS-Norte: Northern Region Health Administration of 
Portugal

Introduction

Stroke is a major health burden worldwide and one of the 
leading causes of disability and mortality in industrialized 
countries [1-3]. In Portugal, stroke accounts for approximately 
10% of the overall deaths, affecting mostly women (11.6% 
vs 8.9% among men) [4]. Although mortality due to stroke 
declined by 4% between 2008 and 2018 [5], these positive 
improvements have led to increased survival among stroke 
patients [2,3].

The signifi cant burden of stroke extends across individuals, 
families, and health and social systems globally, with the 
majority of stroke survivors requiring the assistance of a carer 
who must adjust to the sudden and long-term stroke effects 
that require varying degrees of caregiving [6,7]. Research 
indicates that caring for a stroke survivor has a signifi cant and 
negative impact on carers’ psychological health and quality 
of life [8-10], which may also impose substantial costs on 
healthcare and social systems. However, the majority of the 
studies, rarely developed with mixed-methods designs, have 
focused on the physical and emotional consequences of stroke, 
to the detriment of survivors’ and carers’ mental health and 
well-being [11,12], the burden in the early poststroke period 
[9,13-16], and on the provision of information regarding stroke 
survivor rehabilitation [17]. These studies have used knowledge 
transfer approaches mainly based on the perspectives of 
healthcare professionals [18,19]. Furthermore, the research 
carried out has not yet developed intervention strategies that 
are sensitive and address the needs of survivors and caregivers, 
especially due to the lack of methodological robustness and 
signifi cant results [20,21].

Recognizing that survivors’ and informal carers’ support 
needs change across the care continuum [22], there is a need 

to develop studies that analyze the medium- and long-term 
impact of stroke on survivors’ and carers’ psychological health, 
namely depressive and anxiety symptoms. Clarifying the 
specifi c timing of survivors’ and carers’ experiences and needs 
permits the development of timely sensitive education and 
support interventions [22]. Additionally, understanding the 
implications of gender inequalities on survivors’ and carers’ 
experiences and psychosocial health, can establish effective 
ways to screen for groups at risk, and design and implement 
support interventions that address survivors’ and carers’ needs. 
Finally, to better explore the impact of the caregiving role on 
carers’ psychosocial health and defi ning effective supportive 
strategies is central to exploring the coping strategies enacted 
by carers to deal with this event. These research needs are 
particularly relevant in Portugal, where non-communicable 
diseases and informal care are gaining more prominence, while 
research, guidelines, and recommendations regarding the 
needs and psychosocial health of stroke survivors and carers 
are still lacking.

Therefore, considering the gaps identifi ed in the literature 
and the Portuguese context, the mixed-methods project was 
designed to deeply understand the psychological health, 
experiences, needs, and quality of life of Portuguese stroke 
survivors and their informal carers, in the medium and long-
term. The specifi c objectives are:

1. To assess the psychological profi le, namely, depressive 
and anxiety symptoms of stroke survivors and their 
informal carers as well as their burden and quality of 
life, according to socioeconomic characteristics, the 
care trajectory and the survivor’s health status.

2. To explore the gender-specifi c needs of information, 
support, and assistance among stroke survivors and 
their informal carers according to socioeconomic 
characteristics, the time of caregiving, and the stroke 
survivor’s health status.

3. To identify the facilitators and barriers related to health 
and social services availability and access, taking into 
account the perspectives of stroke survivors and their 
informal carers.

4. To explore stroke survivors’ and informal carers’ 
perceptions of social support and quality of life by 
integrating quantitative and qualitative data.

5. To develop knowledge and devise strategies aimed at 
enhancing integrated people-centered care regarding 
informal carers’ support and well-being, with special 
attention given to the challenges and needs experienced 
by carers of stroke survivors at medical and social levels 
and the strategies used to overcome them.

Methods and analysis

This mixed-methods, observational study will be a fi ve-
stage project conducted over 42 months (Figure 1). The study 
will achieve its objectives through multiple tasks, resulting in 
different activities and using different methods:
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Scoping review 

A scoping review was performed to assess the available 
evidence regarding the quality of life (QoL) of informal 
caregivers of stroke survivors, by identifying the instruments 
used to assess QoL and its associated characteristics, between 
September 2019 and August 2020. Following the Preferred 
Reporting Items for Systematic reviews and Meta-Analysis 
extension for Scoping Reviews (PRISMA-ScR) guidelines [23], 
the electronic databases PubMed, ISI WoK, PsycINFO, and 
Scielo were searched for empirical, peer-reviewed, original, 
and full-length studies on the characteristics infl uencing the 
QoL of informal caregivers of stroke survivors. The following 
search expression was used: (((adaptation) OR (transition) OR 
(management) OR (rehabilitation) OR (education) OR (learning) 
OR (training)) AND ((stroke) OR (brain vascular accident) OR 
(cerebrovascular accident) OR (post-stroke) OR (post-stroke) 
OR (poststroke) OR (transitional care) OR (discharge planning) 
OR (care-coordination) OR (continuity of care) OR (long-term 
care) OR (follow-up after discharge)) AND ((survivor*)) AND 
((caregiver*) OR (informal caregiver*) OR (carer*) OR (primary 
caregiver*) OR (caregiving) OR (family caregiver*) OR (spouse 
caregiver*))). Eligibility and data extraction were conducted by 
two independent researchers. The main quantitative fi ndings 
were synthesized, and qualitative data were explored by 
thematic content analysis.

During the development of the scoping review, existing 
questionnaires related to the psychosocial health and needs 
of stroke survivors and their informal carers were collected, 

and our own questionnaire was developed and pre-tested. The 
pre-test of the questionnaire was conducted with 20 stroke 
survivors and their informal carers who were able to understand 
the items easily, requiring an average of 30 minutes each to fi ll 
out the questionnaire.

During this period, ethical evaluation and data protection 
authorization was obtained from the Ethics Committees and 
the respective Data Protection Offi ces of the 12 hospitals 
included in the study.

Questionnaire-based survey

Between November 2019 and August 2021, all stroke 
survivors hospitalized between September 2018 and August 
2019 in one of the 12 Stroke Units of the Northern Region Health 
Administration of Portugal (ARS-Norte) and their informal 
carers (unpaid individuals who care for people who need help 
taking care of themselves) are invited to participate in the study. 
Only stroke survivors and their respective carers, if any, with 
available telephone contact and who agreed to be contacted by 
the research team were considered eligible to participate in the 
study. Stroke survivors who were institutionalized, with formal 
carers or living in foster families, who do not understand or 
speak Portuguese, or who have language and/or cognitive 
disorders (e.g., dysphasia, dementia, memory loss, deafness/
hearing loss) and inmates were excluded.

Participants were fi rst approached by the stroke medical 
team asking for their permission to be contacted by the research 
team. After acceptance, participants were invited to participate 
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Scoping Review 

(September 2019-August 2020) 

Questionnaire-based survey 

(November 2019-August 2021)  

Qualitative interviews  

(November 2020- February 2022)  

Think tanks 

(March 2022- April 2022)  

Review regarding the quality of 
life of informal caregivers of 
stroke survivors; 
 
Development and pre-test of the 
questionnaire-based survey; 
 
Ethical acceptance of the study 
protocol by the Ethics Committee 
of all the hospitals involved. 

Stroke survivors (n=1775) and 
their informal carers (n=443); 
 
Hospitalization between 
September 2018 and August 2019 
in one of the 12 Stroke Units of the 
Northern Region Health 
Administration of Portugal (ARS-
Norte); 
 
Data collection conducted 12 to 24 
months post-stroke. 

Stroke survivors (n=49) and 
informal carers (n=38); 
 
Data collection conducted 12 to 18 
months after the questionnaire; 
 

Heterogeneity sampling; 
 

Stroke survivors, informal carers, 
family members, researchers and 
health and social care 
professionals; 

 

Invitations ensured by the 
Portugal AVC, through purposive 
sampling; 

 

Heterogeneity sampling; 
 

Three think tanks with 15 
participants each. 

 

Triangulation and integration of results 

(May 2022-June 2022)  

Methodological, data sources, analyst and theoretical triangulation and integration of the findings derived from the previous tasks; 
 
Dissemination of the main results of the project through multiple channels (national and international peer-reviewed journals, books, oral communications 
in national and international scientific meetings, doctoral and master’s theses, and the media). 

Figure 1: Study design.
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in the study, and a meeting is scheduled according to the 
participants’ availability and convenience to conduct the data 
collection. In accordance with the health status of the stroke 
survivor, three options are foreseen for data collection: 1) if the 
survivor does not have an informal carer (autonomous stroke 
survivors), the questionnaire was carried out by telephone on 
a day and time scheduled accordingly with the convenience 
of the participant; 2) if the survivor has an informal carer, 
both were invited to respond, preferably face-to-face, to a 
questionnaire each at a place and date scheduled according to 
the convenience of the two participants; 3) if the survivor has 
an informal carer but is unable to answer the questionnaire, 
the carer was asked to answer some questions related to the 
survivor as well as the carer role, preferably face-to-face, 
according to the participant’s preference.

Of the 2170 eligible stroke survivors invited, 1775 agreed to 
participate by completing a questionnaire (participation rate 
of 81.8%). Thus, a total of 1332 survivors without an informal 
carer and 443 pairs of survivors and carers (886 subjects) 
were enrolled. The main reasons for participation refusal were 
lack of time, lack of interest in the study, and psychological 
unavailability. Slight more than half of the stroke survivors 
(54.8%) were men and their mean (SD) age was 68.6 (13.9) 
years. A high proportion (65.1%) were married or lived with 
a partner and 66.5% reported less than 5 years of formal 
education. Approximately 35% of the stroke survivors had a 
household income lower than 1000€, while almost 45% did 
not know or preferred not to answer the question. This was 
the fi rst stroke for more than 78.4% of the participants, with 
less than 15% reporting the absence of any impairments due 
to stroke. Concerning the informal carers, almost 90% were 
women (87.4%) and their mean (SD) age was 57.5 (12.6) years. 
More than three-quarters of the carers were married or lived 
with a partner (80.1%), and 42.6% had four or fewer years of 
education. Nearly 55% described a household income lower 
than 1000€/month and 48.1% considered living in an urban 
area.

Regarding the questionnaire, specifi c questions were 
produced, and previously validated instruments were selected 
according to the purposes of the study and based on recent 
literature to gather information about stroke survivors and 
their carers. The questionnaire directed to autonomous 
stroke survivors assesses data regarding sociodemographic 
characteristics, lifestyle changes, return to work, stroke 
impact [24], functional independence and disability [25,26], 
community integration [27,28], and stroke survivors’ quality 
of life [29]. The informal carers’ questionnaire explores the 
following dimensions: sociodemographic characteristics, 
lifestyle changes, health knowledge, and information sources, 
access to health and social services, psychological profi le 
(depression and anxiety symptoms) [30], burden [31], social 
support [32], and quality of life [33] (Table 1). Clinical records 
were collected, namely, date and type of stroke, duration 
of hospitalization, and destination after discharge. This 
information is intended to obtain accurate data that allow 
reliable characterization of stroke episodes. Questionnaires 
were administered by researchers trained specifi cally for this 
task.

Statistical analysis will be performed using STATA 15.1 
(College Station, TX, 2009). Data will be described as counts and 
proportions for categorical variables and means and standard 
deviations for normally distributed continuous variables. 
According to the specifi c objectives established, different 
analytic approaches will be considered. Means will be compared 
with the student’s t or Mann-Whitney tests as appropriate. For 
categorical variables, differences in frequencies and proportions 
will be assessed using the X2 test or Fisher’s exact test. The 
associations between the socioeconomic characteristics, the 
care trajectory, and the survivor’s health status with the 
psychological profi le (depressive and anxiety symptoms, 
burden, and quality of life) of both stroke survivors and their 
informal carers will be estimated by crude and adjusted by odds 
ratios (OR) and respective 95% CI using logistic regression.

Table 1: Instruments were used to evaluate the main quantitative outcomes of the study.

Main outcomes Instruments used

Sociodemographic characteristics**  Questionnaire

Stroke impact*  Post-stroke Check List [24]

Lifestyle changes**  Questionnaire

Return to work*  Questionnaire

Functional Independence and Disability*  Modifi ed Rankin Scale [25]
 Barthel Index Scores [26]

Community integration*  Community Integration Questionnaire [27,28]

Quality of life**  Stroke Specifi c Quality of Life Scale [29]
 Adult Carers Quality of Life Questionnaire [33]

Health knowledge and information sources†  Questionnaire 

Access to health and social services†  Questionnaire

Psychological profi le†  Hospital Anxiety and Depression Scale [30]

Burden†  Zarit Caregiver Burden Scale [31]

Social support†  Multidimensional Scale of Perceived Social Support [32]
* Included in stroke survivors’ questionnaire.
† Included in informal carers questionnaire.
** Included both questionnaires.
Note: Versions of the scales adapted for the Portuguese population were used.
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Qualitative interviews

At the time of questionnaire fi lling, participants were 
asked for written authorization and consent to provide 
telephone contact for later scheduling of semi-structured 
interviews. Thus, a sub-sample of the stroke survivors and 
informal carers that participated in the quantitative study were 
contacted, approximately 12 to 18 months later (November 
2020 to February 2022). These interviews enable researchers 
to pursue deeper insight into the views and experiences of 
stroke survivors and their informal carers regarding integrated 
people-centered care and the development of a model of co-
organization of care.

Interviews were held by telephone and at participants’ 
homes and were digitally recorded after informed consent. In 
order to obtain a maximum variation of views and experiences 
and heterogeneity sampling participants’ recruitment ceased 
when data saturation was reached (when no new, signifi cant 
data emerged from the interviews) [34]. 

Among the participants invited to participate in the semi-
structured interviews. Stroke survivors who were at that time 
institutionalized (n = 4) or died (n = 3) and previous informal 
carers who were no longer informal carers (n = 2) were 
excluded. Thus, 57 stroke survivors and 48 informal carers 
were invited to attend the interview. Among those, 8 survivors 
and 10 carers refused to be interviewed by lack of time (n = 
3 and n = 5, respectively), psychological unavailability (n = 2 
and n = 4, respectively), and lack of interest in the study (n = 
3 and n = 1, respectively). The fi nal sample included 49 stroke 
survivors (25 females and 24 males) and 37 informal carers 
(24 females and 13 males). Interviews with stroke survivors 
and carers were conducted telephonically (n = 46 and n = 20, 
respectively) and face-to-face at participants’ homes (n = 3 
and n = 18, respectively). Informal carers were spouses (n = 
20), offspring (n = 12), sons-in-law/daughters-in-law (n = 3), 
grandchildren (n = 1), and siblings (n = 1). Interview duration 
with stroke survivors ranged from 6 to 61 min (mean: 17 
minutes) and between 15 and 98 minutes (mean: 44 minutes) 
among informal carers.

The interview guide was developed based on an extensive 
review of the literature and on the main results of the 
quantitative data. The interview guide covered six main issues: 
1) adaptation after stroke; 2) challenges and needs experienced 
by stroke survivors and informal carers, as well as strategies 
used to overcome them; 3) social support and availability of 
health and services; 4) policies surrounding stroke survival 
and informal care and their rights; 5) impact of COVID-19 
pandemic; and 6) work reintegration.

Interviewing and analysis will be carried out by two hired 
researchers to guarantee consistent training and quality 
assurance. 

Future tasks will be the verbatim transcription of the 
audio-digital fi les, which will be validated for accuracy and 
precision, and respective qualitative analysis. A qualitative 
content analysis and a hermeneutic analysis will be carried 
out, to allow a more consistent, rigorous, and deeper analysis 

and discussion. Qualitative content analysis is a method for 
systematically describing meanings of qualitative data through 
coding and categorization and has features description and 
interpretation of material [35]. Hermeneutic analysis is the 
process of interpreting and understanding a text in a “circular 
movement” involving subjective and objective approaches 
[35]. The use of both approaches permits the systematization, 
coding, categorization, interpretation, understanding of 
meanings and refl ection of the interviews. Content analysis 
will be performed using NVivo 12 (QSR International, USA, 
2018). Hermeneutic analysis of transcripts, using constant 
comparison and category-building procedures, will be 
conducted by two independent researchers to identify major 
themes. Then, data will be classifi ed by dimensions within 
each theme. Disagreements in abstractions will be discussed 
with a third researcher and resolved by consensus. Finally, 
the most elucidative expressions of the meanings, views, and 
experiences emerging from the narratives will be selected. 

Think tanks

Between March and April 2022, a qualitative study was 
undertaken by deploying think tanks with stakeholders 
involved in the stroke rehabilitation process. Think tanks are 
a form of group interview particularly suitable to inquire and 
elicit debate on previously defi ned topics among heterogeneous 
stakeholder groups [36]. 

Heterogeneity sampling was used fi rst to assure maximum 
variation of experiences and perspectives based on gender 
and type of connection to stroke (stroke survivors, informal 
carers, family members, researchers, and health and social 
care professionals). Participants’ invitations were ensured 
by the Portuguese Association of Stroke Survivors, Family 
Members, and Friends - Portugal AVC, which was responsible 
for the participants’ selection through purposive sampling. 
Subsequently, participants were randomly assigned to a think 
tank. A total of fi fteen participants were included per think 
tank and data saturation was reached with three think tanks 
[37].

The think tanks focused on the challenges and needs 
experienced by informal carers of stroke survivors and on the 
strategies that can be used to overcome them. The discussion 
was led by a post-doc researcher, who was the moderator, 
together with a Ph.D. researcher, who summarized the main 
discussion topics at the end of each think tank. The discussion 
was elicited based on a brief presentation reporting the fi ndings 
of the questionnaires and the interviews. Participants were 
given the opportunity to comment on think tank summaries 
and to make fi nal observations.

After verbatim transcription and validation, rigor and 
precision data will be analyzed with NVivo 12 (QSR International, 
USA, 2018) by employing inductive and deductive approaches 
to interpretational analysis. 

Triangulation and integration of results

Since this project relies in different research methodologies, 
sources, and theoretical perspectives, which will result in 
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different but complementary results, the development of 
triangulation and integration strategies will be an added value. 
These approaches will permit not only the guarantee of rigor 
and quality of research but also the validity of conclusions and 
will be implemented between May and June 2022.

Thus, four types of triangulation will be used, namely, 
methodological triangulation, data sources triangulation, 
analyst triangulation, and theoretical triangulation. Scientifi c 
mixed-methods and multi-methods articles will be useful tools 
to integrate the results. Through the analysis (quantitative and 
qualitative), refl ection, and discussion of the distinct results, 
an interaction and “conversation” between fi ndings will be 
made.

Patient and public involvement

Drawing on robust methodological and theoretical 
approaches, this project actively involved survivors and carers, 
as well as lay and professional stakeholders, across different 
stages of the study design. They were specifi cally invited to 
participate in the questionnaire and interview designs and 
will be included in the dissemination of the results through 
participation in public meetings and science promotion events. 
This project has also previously been discussed with health 
professionals from the Portuguese Association of Stroke 
Survivors, Family Members, and Friends - Portugal AVC. 
It is expected that the engagement of participants towards 
responsible and innovative research will promote results that 
are sensitive to different realities and, therefore, enhance 
empirically grounded recommendations and integrated 
people-centered care. 

This project was consciously designed to further improve 
the quality, effi ciency, and cost-effectiveness of health 
and social services, as well as to generate and disseminate 
knowledge on a needs-driven, socio-ethical sensitive basis, 
which will contribute to the implementation of a model of co-
production of health. 

Ethics and dissemination

The study protocol was approved by the Ethics Committees 
and the respective Data Protection Offi ces of all 12 Stroke Units 
of the Northern Region Health Administration of Portugal. Data 
collection in each Stroke Unit was only initiated after obtaining 
ethical approval from its respective Ethics Committee. In 
accordance with the General Data Protection Regulation, a set 
of procedures will be taken into account to comply with the 
requirements of the European Regulation regarding scientifi c 
research and the protection of personal data. 

Informed consent will be obtained from all participants at 
the three moments of data collection, after clarifi cation of any 
arising doubts. The researchers will provide clear, transparent, 
and detailed information (orally and written on an information 
sheet) about the following: research objectives, name, and 
institution of researchers, voluntary nature of participation, 
expected duration of the questionnaire/interview/think tank, 
reasons for audio recording, procedures taken to protect 

personal data, participants’ entitlement to obtain additional 
information and clarifi cation on any aspect related to the 
study and the option to be informed about the results of the 
study, guarantee of the possibility to withdraw from the study 
at any time without consequences, and data retention period. 
Informed consent to access and analyze personal and clinical 
data will also be requested.

Confi dentiality, anonymity, and data protection will be 
guaranteed. A unique code will be assigned to each questionnaire, 
interview, and transcript of the content of the think tanks. To 
protect their personal data, participants will not be asked for 
their full birth date, ethnicity/race, address/residence, religion, 
or other “sensitive” data. Additionally, the following actions 
will be taken: data collection will be carried out in private 
places; a specifi c database will be created and intended only 
for research purposes to which only the research team will 
have access; the data recorded in audio will be transcribed 
and stored in secure computer fi les, and any data likely to 
identify the participants will be deleted/replaced; all materials, 
in physical and digital format, will be stored in locked fi le 
cabinets and/or on a computer with restricted access and with 
a password; after transcribing the interviews and think tanks, 
the audio fi les will be destroyed within three months; at the 
end of data collection, the telephone contact requested initially 
will be dissociated from the participant’s code, contributing to 
greater data anonymization; and all databases properly stored 
and password protected will be preserved until all relevant 
data are published in scientifi c journals or up to a maximum 
period of fi ve years after the last publication for data review 
purposes. All researchers will be closely supervised by the 
research leader, and they will be asked to sign a confi dentiality 
agreement ensuring their commitment to confi dentiality, 
privacy, and respect for participants’ rights.

The dissemination of the results of this study will be 
carried out through national and international peer-reviewed 
journals (especially those with higher impact factors), 
books, oral communications in national and international 
scientifi c meetings, doctoral and master’s theses, and national 
seminars, namely those related to caregiving, stroke survival, 
and public health. It will be chosen means of dissemination 
of various areas of knowledge (e.g., public health, health 
education, sociology), in order to improve the interdisciplinary 
sharing and discussion of results, increasing their scientifi c 
and social impact. The results dissemination will be targeted 
to practitioners, policymakers, and postgraduate students 
to debate the implications of stroke survivors’ and informal 
carers’ health and quality of life. Moreover, dissemination of 
the results among stroke survivors and informal carers will 
be accomplished through the organization of one science shop 
and by spreading the main results in the media.
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