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APRESENTACAO

A colecdo “Alicerces e Adversidades das Ciéncias da Saude no Brasil” é
uma obra composta de cinco volumes que tem como foco as bases e as interfaces
multidisciplinares dos trabalhos desenvolvidos em diversos locais do pais que
compde os diversos capitulos de cada volume. De forma categorizada os trabalhos,
pesquisas, relatos de casos e revisdes tentardo demonstrar ao leitor os principios de
cada area da saude assim como suas peculiaridades.

Apresentamos aqui o quarto e ultimo volume desta obra tdo relevante e
interessante para todos aqueles que se interessam pelos atuais alicerces aos quais as
ciéncias da saude tem se sustentado no Brasil. Diversos eixos foram abordados nos
volumes anteriores, e complementando este volume final tras consigo temas como
Hanseniase, Neurogénese, Politicas publicas. Saude, Continuidade da Assisténcia
ao Paciente, Cancer Ginecolégico, Filariose Sindrome de Meigs, Glioma, protebmica
do céncer, Bioética, Alocacdo de recursos para atencédo em saude, Trauma de
membros inferiores, Infeccbes Bacterianas, Doengas Negligenciadas, Carcinoma
hepatocelular, Hepatite, Triatomineos, Vigilancia Entomologica, Biomarcadores,
Sistema Internacional de Estadiamento e Metodologias ativas.

A fundamentacao, e o estabelecimento de conceitos e padrbes basicos é muito
importante na ciéncias da saude uma vez que novos estudos e pesquisas tanto de
revisdo quanto experimentais sempre se baseiam em técnicas e fontes ja publicadas.
Assim, destacamos a relevancia deste material com informagcdes recentes sobre
diversas tematicas da saude.

Portanto a obra “Alicerces e Adversidades das Ciéncias da Saude no Brasil 2”
oferece ao leitor teoria bem fundamentada aliada a resultados praticos obtidos pelos
diversos grupos de pesquisa em saude do pais, que arduamente desenvolveram seus
trabalhos aqui apresentados de maneira concisa e didatica. A divulgacéo cientifica
de qualidade, em tempos de fontes ndo confidveis de informacéao, &€ extremamente
importante. Por isso evidenciamos também a estrutura da Atena Editora capaz
de oferecer uma plataforma consolidada e confiavel para estes pesquisadores
apresentarem e divulguem seus resultados.

Desejamos a todos uma excelente leitura!

Benedito Rodrigues da Silva Neto
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CAPITULO 20

INFLUENCE OF SCIENTIFIC DISCOURSE ON PUBLIC
HEALTH: VALIDATION OF A QUESTIONNAIRE IN
PUBLIC SCHOOLS INSIDE THE STATE OF SAO
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Pernambuco — Recife
Leticia Gomes de Pontes
University of Sao Paulo, Institute of Chemistry

Sao Carlos — Sao Paulo

ABSTRACT: In this study we validated an
instrument to assess the prevalence of common
diseases (influenza, fever and viruses) among
public school students and to show whether
interventions such as methods based on
scientific dissemination may positively influence
the reduction of cases. A questionnaire was
generated in two variants - one for individuals
aged seven or older (Group A) and another
for children who were up to six years (Group
B). The instrument was administered to public
school students in the interior of the state of
Sao Paulo. By allocating points, a score was
calculated to differentiate subjects with and
without simple diseases and whether or not they
had access to prophylaxis methods by science
outreach projects developed in public schools
in the interior of the state of Sdo Paulo. After
validation, the questionnaire was applied by
randomly selecting public schools in the interior
of the state of Sdo Paulo. The questionnaire was
reliable to identify individuals with and without
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simple diseases in both groups, with specificity
and sensitivity above 95%. The prevalence of
simple diseases in winter was 88.3% in Group
A, but the assessment was compromised in
Group B due to the low number of children
under seven years of age. However, with the
presence of scientific dissemination methods
in the health area, we had a 24.8% decrease
in cases of simple diseases in the winter
period. The instrument of the present work was
adequate for this epidemiological survey and
evaluation of the importance of the presence of
scientific dissemination in the health area. This
instrument may be of particular value in places
where we do not have access to simple disease
records and how to prevent the increase of
simple disease cases in winter.

KEYWORDS: Scientific Dissemination,
Epidemiology, Validation, Questionnaire.

INFLUENCIA DA DIVULGACAO CIENTIFICA
NA SAUDE PUBLICA: VALIDACAO DE UM
QUESTIONARIO NAS ESCOLAS PUBLICAS
DO INTERIOR DO ESTADO DE SAO PAULO

RESUMO:
instrumento para avaliar a prevaléncia de
doencas comuns (gripe, febre e viroses)
entre alunos da rede publica e evidenciar se
intervencbes como métodos baseados na

Neste estudo validamos um
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divulgacéo cientifica podem ou néo influenciar positivamente na diminuicéo dos casos.
Foi gerado um questionario em duas variantes - uma para individuos com sete anos ou
mais (Grupo A) e outra para criancas que foram até seis anos (Grupo B). O instrumento
foi administrado a alunos da rede publica do interior do Estado de S&o Paulo. Ao alocar
pontos, foi calculada uma pontuacéo para diferenciar os sujeitos com e sem a doencgas
simples e se tiveram ou n&o acesso a métodos de profilaxia por projetos de divulgacéao
cientifica desenvolvidos nas escolas publicas do interior do estado de Sao Paulo.
ApoOs a validacéo, o questionario foi aplicado, selecionando aleatoriamente as escolas
publicas do interior do estado de Sdo Paulo. O questionario foi confiavel para identificar
individuos com e sem doencas simples em ambos 0s grupos, com especificidade e
sensibilidade acima de 95%. A prevaléncia de doencas simples no inverno foi de 88,3%
no Grupo A, porém a avaliacao foi comprometida no Grupo B pelo baixo numero de
criangcas com menos de sete anos de idade. Contudo, com a presenga de métodos
de divulgacao cientifica na area de saude tivemos uma diminuicdo de 24,8% dos
casos de doencas simples no periodo do inverno. O instrumento do presente trabalho
foi adequado para este levantamento epidemioldgico e avaliagdo da importancia da
presenca da divulgacao cientificas na area da saude. Este instrumento pode ser de
particular valor em locais onde néo temos acesso a registros de doengas simples e de
como prevenir o aumento dos casos de doencgas simples no inverno.
PALAVRAS-CHAVE: Divulgacao Cientifica, Epidemiologia, Validacao, Questionério.

11 INTRODUCTION

It is indispensable to build knowledge about reality in order to be aware of
the alienating aspects of modern society. This cannot be an impediment to the
development of citizenship (YANG et al., 2015; GLANZ et al., 2005).

Scientific dissemination can take place through the so-called informal education
and the contribution of this kind of learning does not refer us to the lack of importance
of the school, but the valorization of it (DIETZ, 1998; MOORE et al., 2015). The
approximation between science and informal education in public schools in the
interior of Sao Paulo is not simple since the planning of the subjects is done by
booklets and there is a difference between these two languages. (JOSEPH et al.,
2003; HSU et al., 2011). There is no kind of translation to be done between formal and
informal languages, both must be complementary to make the influence of scientific
dissemination on public health increasingly easy.

The impossibility of a deep and referenced understanding of reality by the vast
majority of the population over the years joins a society project permeated by the
instrumentalization of a questionnaire that can validate the influence of scientific
dissemination on the spread of common diseases (VELLOZZI et al., 2014; PILISHVILI
T et al., 2010).

As the incidence of common diseases (influenza, fever and viruses) is reported
to be increasing worldwide, studies on the development of questionnaires aimed at
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preventing common diseases have become highly relevant so that we can understand
how prevention processes can be suitable for each target audience and hard to reach
places in Brazil, as long as they are validated and properly used (AUTOR et al.,
2014). To construct an appropriate instrument to assess the influence of scientific
dissemination on public health among students from public schools in the interior
of the state of Sdo Paulo, we created and validated this questionnaire to be used
in surveys that address the influence of scientific dissemination on public health,
especially in schools.

2| METHODS

This new instrument was generated according to the recommendations of
Portney and Watkins (2009) and the process followed the steps described below:

2.1 Literature review

Due to the lack of validated questionnaires with the desired characteristics, we
conducted a bibliographic review selecting articles published in Portuguese or English
that addressed the theme. We mainly checked whether other similar instruments
were developed and validated. For this, we used the databases PubMed, Scopus
and Scielo and used the keywords: scientific dissemination; scientific communication,
public health, public school, interior of S&do Paulo, common diseases, epidemiology,
validation, questionnaire and their respective in Portuguese, however, only works
published between the years PubMed and Scopus were included.

2.2 Questionnaire

We created a quiz with multiple choice and discursive questions that were
grammatically correct and accustomed to the usual and popular terms of students’
daily lives.

2.3 Groups

To facilitate data analysis, two variants of the questionnaire were generated:
one for individuals aged seven years or older (Group A) and one for children up to six
years (Group B).

2.4 Preliminary analysis

To facilitate data analysis, two variants of the questionnaire were generated:
one for individuals aged seven years or older (Group A) and one for children up to six
years (Group B).
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2.5 Aspects considered

The aspects considered for the validation were: applicability, discriminative
power, objectivity, bias, redundancy, and classification capacity. The Likert scale
was applied, with scores from 0 (“totally superfluous and inadequate question”) to
5 (“question and adequate”). In addition to evaluating the questions individually,
teachers were also asked to rate the questionnaire in its entirety with a grade from 0
to 5.

2.6 Ethics Committee

All participating teachers and students were informed of the study objectives and
signed the Informed Consent Form previously approved by the Ethics Committees
(CEUA/FCF:12/2019). The only identifiers in the questionnaire were the date of birth
and initial name.

2.7 Experimental Tests

After the necessary corrections suggested by the teachers, several experimental
tests were carried out with six public schools in the interior of S&o Paulo: three of
them do not have any scientific dissemination projects in the health area and three
other schools that have an intense dissemination project for 2 years.

2.8 Validation

The analysis of the questionnaires began with the allocation of “weights” to the
different questions to generate a score. The “weights” were determined based on
the relevance of each question. Data were analyzed using the Statistical Package
for the Social Sciences (SPSS), version 15.0. The data generated were statistically
analyzed by Student’s t-test to list the cutoffs between the mean values of the 30 best
subthemes that discriminate this project.

2.9 Application

When applying a closed questionnaire (multiple choice or dichotomous) it is
intended to measure aspects such as attitudes or opinions of the target audience,
and this is usually possible using scales. The selected scales facilitated: process and
analysis; quick response; and unlike dichotomous, they work with several alternatives.

A flowchart with the methodology summary is presented in Figure 1.
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| INFLUENCE OF SCIENTIFIC DISCOURSE ON PUBLIC HEALTH |
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Figure 1. Flowchart with a summary of the methodology employed in this project.

3 | RESULTS AND DISCUSSION

3.1 Construction and evaluation of the questionnaire

The questionnaire consisted of 25 questions with 100 sub-items. Of the ten
evaluating teachers, seven gave a general opinion of the questionnaire, however,
three of them did not answer all the questions and, therefore, were excluded from
the evaluation. However, their general comments were considered, of the seven
remaining teachers, four rated the questionnaires as a whole with grade 5, one of
them scored it with grade 4 and the last teacher with grade 3.

Regarding the individual questions, a modal score of 3 or above was considered
acceptable, in this bias, 85.2% of the questions had acceptable clarity. The other
aspects were judged as follows: 86.8% received grade 3 or higher for applicability.
Thus, there was little concern among the authors regarding clarity, applicability, bias
levels, and redundancy. Making the questionnaire fit for use.

The evaluation criteria that received scores below acceptable levels refer to
the discriminatory power, objectivity and classification capacity of the questionnaire.
Namely, only 47% of the questions received a modal score of 3 or more for their
discriminatory power, objectivity and classification ability.

It is important to emphasize that the teachers evaluated all questions according
to the six criteria mentioned above (applicability, discriminative power, objectivity,
bias levels, redundancy, and classification capacity). This means that any question
could receive divergent scores, which could be a high score in one criterion and low
in another.

With this in mind, the questions were individually analyzed and decided whether
to retain, modify or eliminate them. We aimed to create a questionnaire that generally
had good levels of applicability, discriminative power, objectivity, classifiability, and
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acceptable levels of bias and redundancy so that its function was significantly
executable. Thus, when the question does not score well on one of the criteria, it
would be compensated for by other instrument questions with satisfactory scores on
the same criteria.

After several tests with the corrections mentioned above, the composition of the
questionnaire was reduced to 10 questions with approximately 50 subthemes and
tested with public school students (Groups A and B). After further evaluation by the
seven teachers, the final evaluation of the questionnaire was grade 4 (one teacher)
and 5 (six teachers). Thus, a satisfactory final version was reached. For complete
questionnaire and raw dataset, please see online repository at https://figshare.com/
account/home#/projects/67835.

3.2 Questionnaire application at school

A total of 98 students from a public school in the municipality of Bauru were
interviewed with the final version of the questionnaire and were classified as
students who had or not participated in scientific dissemination projects (Table 1).
The interviewees are part of scientific dissemination projects, contributing to the
dispersion and criticality of scientific results and discussions.

. Group A Group B

Ranking o/o o/a
Influenced by scientific
dissemination projects in 31/11 4/2
the health
Not influenced by scientific
dissemination projects in 28 /17 3/2
health

Table 1. Classification of Bauru public school students regarding their involvement in scientific
dissemination projects. The symbols Q / & refer to the gender of the interviewees, female and
male respectively.

Table 2 summarizes the questions that make up the final questionnaire and their
respective weights. It is noteworthy that when the respondent did not answer most of
the questions, it was discarded from the analysis. All items of all questions must be
answered to ensure the reliability of the results.

TYPES OF QUESTIONS QUESTION WEIGHT
DISCUSSIONS ON THEORY 10 5
AND PRACTICE '

SCIENTIFIC DIVULGATION 1.1 3
Importance reflection 1.2 4
APPROACH SCIENCE AND 13 5
SOCIETY '

OFFER PRACTICAL TIPS 1.4 7
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FREQUENCY 2.0

1
TYPE OF MATERIAL 2.1 1
Videos 2.2 1
Audios 2.3 1
MOVIES 2.4 1
BOOKS 2.5 1
Blogs 2.6 1
Websites 2.7 2
INTEREST 2.8 3
ART AND CULTURE 2.9 1
?gcleHNNCngl\é?( 210 2
ENVIRONMENT 2.11 2
MEDICINE AND HEALTH 2.12 4
TECHNOLOGY 2.13 3
I()l\/l;'ulilj{g\él)ET VIDEOS 514 5
Podcasts 2.15 1
PRINTED NEWSPAPERS 2.16 1
MAGAZINES 2.17 1
TALKING WITH FRIENDS 2.18 3
only benefic 3.0 4
More benefits than ills 3.1 5
SO MUCH BENEFITS AND 32 5
HARMFUL
More benefits than benefits 3.3 1
ONLY HARBOR 3.4 -3
COMMON DISEASES 4.0
THE FLU 4.1 3
FEVER 4.2 2
VIROSES 4.3 1
DEPRESSION 4.4 -1
OBESITY 4.5 -1
ARTERIAL HYPERTENSION 4.6 -1
Diabetes 4.7 -1
ASTHMA 4.8 1
STROKE 4.9 -1
CAncer 410 -1
DISEASE FREQUENCY 5.0 1
PHYSICIANS 5.1 2
AUTOMEDICATION 5.2 -2
ALTERNATIVE METHODS 5.3 -1
WASH HANDS 6.0 2
VITAMIN CONSUMPTION 6.1 1
DO PHYSICAL ACTIVITY 7.0 3
OPEN TO WINDOWS 8.0 4
PERSONAL HYGIENE 9.0 5
DISCLOSE TO MEASURES 10.0 7

Table 2 - Types of questions and respective weights in the questionnaire for Group A and B
students
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Questions 1-3 divide students who are interested in science outreach,
understand their media, and how it spreads. From questions 4 through 5, students
should interpret what is a common disease of an uncommon disease and how to seek
medical help for both. The remaining questions (items related to personal hygiene
and health) were formulated to remind the interviewed students of basic situations
that can prevent common illnesses.

As shown in table 2 on the scale of each question of the questionnaire, we
obtained the significance of Student’s t-test = 0.019. It was also found that students
with the influence of scientific dissemination on public health had higher frequency
scale scores than students who were not influenced (Student t-test significance
= 0.009). Supporting this, both groups exhibited sensitivity and specificity of the
instruments above 90%.

The prevalence of simple diseases in winter was 88.3% in Group A, but the
assessment was compromised in Group B due to the low number of children under
seven years of age. However, it was observed that students who had contact with
methods of scientific dissemination in health showed a decrease of 24.8% in cases
of simple diseases in the winter period. It is suggested that they were aware of
prophylaxis at this time of year. Thus, Ljungman and collaborators (2001) says that
scientific literacy constitutes one of the main lines of investigation of science teaching.

Our results are similar to those of Crosnoe and collaborators (2011) in which he
says that scientific literacy involves the production and use of science in human life,
and may provoke revolutionary changes in social, economic progress and adaptation
needs in the world in which he lives.

Carroll and collaborators (2017) address relevant information around scientific
literacy and bring positive consequences whether social, cultural, economic, cognitive
or linguistic. Thus, our work becomes important, as a perceptive and measuring
instrument, in which it is possible to glimpse the importance of scientific dissemination
in schools, as well as its impact on students’ lives, especially regarding public health
and prevention diseases.

However, this study validated a questionnaire to understand the participation of
scientific dissemination projects in public health and prevention of cases of common
diseases among students of public schools in the interior of the state of Sdo Paulo.
Similar results were found in the work of other researchers, but it is not our science
to join the theme of common diseases and the impact of scientific dissemination on
the same assessment tool.

4|1 CONCLUSION

The creation of research tools, in particular, the questionnaire, is paramount
for the realization of a project. Developing a good questionnaire as a research tool,
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however, is not an easy task (NATIONAL CENTER FOR INFECTIOUS DISEASES,
2000; WHO, 2012; GAGETE et al., 2017). However, all suggestions proposed in
this article should be interpreted appropriately for each case. The questionnaire
construction process is continuous and provides learning through experience
(BLOOM et al., 2013; ALLCOTT et al., 2015). We justify, once again, the need to
write about the subject, once we perceive several difficulties for the construction
of these questionnaires for students of public schools in the interior of the state of
Séo Paulo. And we emphasize the need for scientific dissemination in schools, as it
can contribute positively to the personal construction of each student, to enable the
change in the way of thinking and acting of each one, helping in decision making and
preventing in certain situations as exposed by the work in question.
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