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Abstract Health Technology Assessment (HTA) is currently well established, especially in developed
countries; but is still in development in several countries, including Brazil. Health-related programs are
extensive, being continually expanded with new drugs, equipment, articles, and medical procedures. It is
important to emphasize that the management of equipment and drugs is the object of study of Clinical
Engineering, more specifically Biomedical Technology. With this, the descriptive and Logistic Regression
analysis (LR) was presented on the profile of  Brazilian women who did not perform the preventive
examination. The  data  comes  from the  National  Health  Survey  (PNS,  Pesquisa  Nacional  de  Saúde)
conducted in 2013. The main result shows that 28.28% of Brazilian women do not perform the preventive
examination as recommended by the Ministry of Health.
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Introduction

 Regarding the demographic and epidemiological changes that have occurred in Brazil in the last
50 years, there has been a substantial change in the morbidity and mortality profile of the population,
which is nowadays represented by cardiovascular diseases and neoplasia [1]. It is also known that this
epidemiological  transition is  occurring  worldwide,  being called  Non-Communicable Diseases  (NCD),
represented by these same diseases, where in 2008, 63% of deaths were due to NCDs, of which 21% were
related to neoplasia [2]. There is also an overall expectation that this number will increase further in the
coming decades, causing economic and social repercussions worldwide [3].  

According  to  the  Ministry of  Health,  through the National  Cancer  Institute  José de  Alencar
Gomes da Silva (INCA, Instituto Nacional do Câncer José de Alencar Gomes da Silva), the expectation is
that in 2018 and 2019, 600,000 new cases of cancer arise each year in the Brazil, and of these, every year,
we will have 16,370 new cases of cervical cancer specifically [2], it is worth mentioning that it is one of
the types of cancer strongly associated with the developing countries [3].  

Cervical Cancer (CC) is the fourth most common type in the world population, but, contextualiz-
ing to Brazil, it is the first most incident type in the northern region, the second in the northeast and mid-
west and the fourth most incident type in the South and Southeast regions [2].   

However, despite its high incidence, when detected early, cervical cancer presents a cure proba-
bility of up to 100%, but, paradoxically, in Brazil the mortality rate related to it is still high and represents
a large challenge to be overcome [4], considering who represents the second most common type of cancer
in Brazilian women, has its peak between 45 and 50 years, is not common in women under 30 years [5].

It has been established that about 70% of cervical cancers are related to relapsed human papil-
loma virus (HPV) infections, mainly the HPV-16 and HPV-18 oncology subtypes. However, HPV infec-
tion is found in about 80% of sexually active women, i.e., it is a relatively common infection, and in the
vast majority of cases it regresses spontaneously, so that HPV infection is an essential factor, but not ex-
clusive as an etiological agent of cervical cancer [2][5]. 

Therefore, it is associated with cervical cancer, in addition to HPV infection in its oncogenic
forms, factors such as early onset of sexual activities, increasing the risk of infection, since the transmis-
sion of the virus occurs through sexual contact, in addition to factors such as smoking, multiple sexual
partners, use of oral contraceptives, low immunity, [2][5] besides age, where in women over 30 years the
infection appears to present more persistently and does not regress spontaneously [5].          

In recent years, health has remained the most important problem faced in the daily by the population.
In the logistical aspect, the Health Technology Assessment (HTA), more specifically the distribution of



equipment and medicines, is a still worrying point, mainly for the reason that several times there is no
shortage of equipment or medicines, but a poor distribution of such items. Mapping and optimizing the
geographical and demographic distribution of equipment and medicines is a competence of Health Tech-
nology professionals, especially the Biomedical Engineer [6].

One of the activities of the Ministry of Health that meets the HTA is the Plan of Strategic Ac-
tions to address the NCDs, Cervical Cancer is one of its main priorities, where the Ministry of Health rec-
ommends the cytopathological examination of the cervix, also called Papanicolaou test (Pap smear), of-
fered by the Unified Health System (SUS, Sistema Único de Saúde) to women between 25 and 64 years
of age and its periodicity should be every 3 years, after 2 consecutive annual examinations have negative
results and, in case of low grade lesion, the examination must be repeated every 6 months [2][7]. Still
aiming to reduce the incidence and mortality rates of cervical cancer, the Public Health Network (Rede
Pública de Saúde) has made available since 2014 the vaccine against four types of oncogenic forms of
HPV for girls aged 9 to 13 years, that is, before the onset of sex life and since the year 2017, the vaccine
is also available for boys from 11 to 13 years of age [2]. 

However, even to the detriment of all Ministry of Health efforts through the most diverse actions
focused mainly on the prevention of cervical cancer, it is known that the pattern of disease tracing in
Brazil is still opportunistic, that is, the Pap smear is made when the woman seeks the health service for
reasons other than necessarily interested in the examination itself. This causes a disorder in the process of
coverage of the target population, culminating in a portion of women who are taking the exam more fre-
quently than recommended by the Ministry of Health and at the opposite extreme, another portion without
any type tracking [7]. 

This fact is clear because knowing that the evolution of cervical cancer is slow and curable if de-
tected early [4], it is necessary to understand why Brazil still has one of the highest mortality rates due to
this type of cancer, even at the expense of available preventive programs and tests. Therefore, given the
contextualization, this study aims to verify the profile of Brazilian women who do not perform the pre -
ventive examination as recommended by the Ministry of Health, taking into consideration the influence of
the biopsychosocial aspects that may be involved in this process and need to be well understood.

Materials and methods

Based on data from the National Health Survey (PNS, Pesquisa Nacional de Saúde) of 2013, ex-
ploratory and descriptive studies. 

As a nationwide household survey, PNS surveyed 80,000 households in 1,600 municipalities, in part-
nership with the Brazilian Institute of Geography and Statistics (IBGE, Instituto Brasileiro de Geografia e
Estatística).  The research was planned to be representative for Brazil, many regions, federative Units,
Capitals, urban and rural areas [8], however, only 205,546 individuals answered the questionnaire.

A question pertaining to module R of the PNS questionnaire - Women's Health issues.: This question
asked the interviewee the following:

R1: When was the last time you had a pre-cancer screening for cervical cancer?

1. From 1 year to less than 2 years  
2. From 2 years to less than 3 years    
3. 3 years or more ago
4. Did not

The explanatory variables that were related to age, color or race, schooling, marital status, region and
zone were taken into consideration in the study.. 

Among all the issues listed in the PNS, these were chosen as the object of our work, at first, a descrip-
tive mapping of the profile of the Brazilian population of women who did not perform the preventive was
elaborated, and a statistical analysis was carried out through Logistic Regression (LR). LR are multivari-
ate statistical methods of dependence, since they relate a set of independent variables to a categorical de -
pendent variable. It seeks to define how a random variable, called a dependent variable or response vari-
able, may behave according to the presence of other random variables, known as independent or explana-
tory variables [9].

All data analyzed were obtained in the PNS database held in 2013, whose information and data are
available at http://www.pns.icict.fiocruz.br/ and also in the reference [10]. Data analysis was performed
by the software Statistical Package for the Social Sciences (SPSS) IBM version 19 [11] [12].



Results

In the PNS carried out in 2013, 205,546 individuals were interviewed, being 106,310 women, of which
34,282 answered the question listed in this study. However, 9,694 stated that they did not take preventive
examinations regularly as recommended by Ministry of Health, as shown in Tables 1 and 2.

Table 1– Descriptive profile of the Brazilian population of women who do not perform the preventive ex-
ams, Brazil, 2013. (Elaborated by the authors using the PNS data, access in February, 2018).

Features

Did not perform preven-
tive exams %

Total

No Yes

Zone
Urban 30.8 69.2 100.0%

Rural 29.3 70.7 100.0%

Age

18 a 24 years 46.3 53.7 100.0%

25 a 59 years 20.1 79.9 100.0%

60 a 95 years 45.2 54.8 100.0%

Color/ Race
White 26.0 74.0 100.0%

Non-White 29.9 70.0 100.0%

Education

Literacy 39.3 60.7 100.0%

Elementary 27.9 72.1 100.0%

High School 24.2 75.8 100.0%

    Undergraduate/ Graduate  14.9 85.1 100.0%

Marital Status

Married 20.2 79.8 100.0%

Divorced 23.1 76.9 100.0%

Widowed 44.0 56.0 100.0%

Single 32.2 67.8 100.0%

Region

North 28.8 71.2 100.0%

Northeast 32.2 67.8 100.0%

Southeast 26.6 73.4 100.0%

South 23.4 76.6 100.0%

Midwest 25.9 74.1 100.0%

Sample size                                                                                                                             34,282

     Source: Own elaboration, using the PNS data.

Table 1 shows the distribution of the sample, according to the explanatory variables selected for
the analysis. It is observed that, among those who did not perform preventive exams, the majority of them
were non-white (29.9%), aged between 18 and 24 years (46.3%), with literacy (39, 3%), widow (44%)
and residing in the Northeast region (32.2%).



Table 2– Profile of the Brazilian population of women who do not perform the preventive with the use of
Logistic Regression, Brazil, 2013. (Elaborated by the author based on PNS data, access in February,

2018).

VARIABLES UNITS
COEFFICIENT

(β1)
OR* 

(Exp. β1)
p-value 

(Sig)

Color/ Race a White - 1 -

Non-White 0.14 1.014  0.803

Married - 1 -

Marital Status Divorced -0.625 0.535   <0.0001

Widowed -0.456 0.634  <0.0001 

Single 0.507 1.660  <0.0001

Literacy - 1   -

Education b Elementary  0.885 2.423 <0.0001

High School 0.666 1.946 <0.0001

Undergraduate/ Graduate 0.311 1.365 <0.0001

North - 1 -

Northeast 0.147 1.158  0.001

Region Southeast 0.309 1.362 <0.0001

South 0.037 1.037  0.392

Midwest         -0.134 0.875  0.008

18 a 24 years - 1 -

Age 25 a 59 years -0.649 0.523 <0.0001

60 a 95 years -0.577 0.562 <0.0001

Zone Urban - 1 -

Rural 0.021 1.022  0.728

a Self-reported skin color, according to Brazilian Institute of Geography and Statistics classification, 2010.
b according to Brazilian Institute of Geography and Statistics classification, 2010. * Odds Ratio (OR).

In Table 2, the results presented are in agreement with the established criteria, all the variables that
participated in the process continued in the model, but the variable color or race, rural zone and southern
region of Brazil is not significant, since its OR was p> 0.05.

Exploring the results for the color or race variable, it was observed that nonwhite women are 1.01
times more likely to not perform the preventive test compared to white, as shown in Table 2.

In relation to marital status and with reference to married women, single women are 1.66 times more
likely not to take the preventive exams. 

The variable education is a determinant factor of the chance of women who do not perform the pre-
ventive examination. High school or undergraduate / graduate women expressly have a lower chance of
not taking preventive measures than those who are literate or only with elementary schoolA woman with
a fundamental education is 57.7% less likely to not take the preventive. Those with high school education,
meanwhile,  showed a 5.4% lower chance of not doing the preventive in relation to the literate  ones.
Among those who have undergraduate / graduate degrees they are 64.5% less likely not to take the pre-



ventive exam, comparing the reference category. Therefore, it is concluded that the greater the women's
education, the greater the chance of performing the preventive examination.

Observing the variable age, and with reference to women from 18 to 24 years of age, we observed
that those aged 25-59 years were 47.7% less likely to be preventative, while those aged between 60 and
95 years had 56, 2% more chance of not doing the preventive.

Analyzing the region variable now and having as reference the North, it is verified that the Northeast
is 1.15 times more likely not to perform the preventive. However, the Midwest presents a 13.5% lower 
chance of not performing the preventive in relation to the North, according to Table 2.

Discussion and Conclusion

Many factors influence the occurrence of CC, the postponement of preventive exams, problems re-
lated to lack of knowledge of the subject, and attitudes in general regarding the control of neoplasia are
some of the examples. According to previous researches, among the causes that lead some women to not
perform the Pap smear exam periodically, is well shown in the last survey of the PNS and it is shown in
the tables 1 and 2. Some of them are: poor education, absence of partner, youngster women,  older age
women. Difficulty in accessing health services, large distance from the user, for example for people in
North and Northeast regions, women’s lack of information generates fear of engaging and also embarras-
sment in the exams. Other reasons that may be associated are the characteristics related to the services,
such as lack of material resources for the exam, lack of transportation and the bureaucratic aspects are
also barriers to the exam.

The fact of women undergo cytopathological examination of the cervix only situationally, greatly
hinders the traceability of the disease, which leads to a late diagnosis and it reduces considerably the
changes of cure.

The discover of young women being in the group of the majority that do not undergo the exam is
worrisome, since in youth  there is a greater likelihood that this viral infection will become a chronic pro -
cess, which would imply a higher risk of developing cervical cancer [13].

The strategy of the Health Ministry (HM) of implementing vaccination agains HPV is important in
the prevention of CC,  as it has been incorporated into the Unified Health System (SUS)  in primary care
in 2014 with the immunization of girls aged from 11 to 13 years old and in 2015 girls aged from 9 to 11
years. Nevertheless, it is necessary to associate vaccination campaigns to educational actions that may ou-
tline other forms of prevention, such as the use of condoms and the colpocytology collect, since the vacci-
ne does not have complete protection against all oncogenic HPV subtypes.

Thus it is evident that more than offering just vaccination, it is needed to recognize that women, es-
pecially younger women need clarification regarding the etiology of the disease, focusing on the risks of
STD exposure, including HPV.  It is essential to involve them in educational process that promotes better
information and it results in better quality of life.

The main result of this study shows that 28,28% of Brasilia women do not undergo the preventive
exams as recommended by the HM. This percentage is considered large, given the actions proposed by
the federal government. The need to organize more detailed studies with the aim of eliminating existing
problems has been noted, without them the CC prevention program will be able to reach as many Brazili-
an women as possible.

 
References

[1]VASCONCELOS, A.M.N.; GOMES, M.M.F. Transição demográfica: a experiência brasileira. Epide-
miol. Serv. Saúde, Brasília, 21(4):539-548, out-dez 2012.

[2] Ministério da Saúde (BR) Secretaria de Atenção à Saúde. Instituto.Nacional de Câncer. Coordenação
de Prevenção e Vigilância de Câncer.Estimativa 2018: incidência de câncer no Brasil [on-line]. Rio de
Janeiro(RJ): INCA; 2018 [Acesso 20 mar 2018]. Disponível em: http:// http://www1.inca.gov.br/inca/
Arquivos/estimativa-2018.pdf.

[3] FERLAY, J. et al. GLOBOCAN 2012 v1.0, cancer incidence and mortality worldwide. Lyon, France:
IARC, 2013. (IARC CancerBase, 11).

[4] Instituto Nacional de Câncer. Coordenação de Prevenção e Vigilância (Conprev). Falando sobre cân-
cer do colo do útero. – Rio de Janeiro: MS/INCA, 2002

[5] Ministério da Saúde (BR) Instituto Nacional de Câncer. Programa Nacional de controle do câncer do
colo do útero (no documento não tem data nem local, vide documento no anexo, parece um resumo da
referencia 6)

[6]  Brasil. Ministério da Saúde. Secretaria-Executiva. Área de Economia da Saúde e Desenvolvimento.
Avaliação de tecnologias em saúde: ferramentas para a gestão do SUS / Ministério da Saúde, Secreta-



ria-Executiva, Área de Economia da Saúde e Desenvolvimento. – Brasília: Editora do Ministério da
Saúde, 2009.

[7] Ministério da Saúde. Diretrizes brasileiras para o rastreamento do câncer do colo do útero / Instituto
Nacional de Câncer José Alencar Gomes da Silva. Coordenação de Prevenção e Vigilância.Divisão de
Detecção Precoce e Apoio à Organização de Rede. – 2. ed. rev. atual. – Rio de Janeiro: INCA, 2016. 

[8] Ministério da Saúde. Disponível em: http://www.pns.icict.fiocruz.br/.  Acesso em:
dezembro de 2013. 

[9] WEISBERG, S. Applied Linear Regression. 3
ª
 Edição, John Wiley and Sons, Inc., New York, 2005.

[10]  Instituto  Brasileiro  de  Geografia  e  Estatística.  Pesquisa  Nacional  de  Saúde:
2013. Percepção do estado de saúde, estilos de vida e doenças crônicas [Inter-
net]. Rio de Janeiro: Instituto Brasileiro de Geografia e Estatística; 2014 [citado
2014 dez 22]. Disponível em: ftp://ftp.ibge.gov.br/PNS/2013/pns2013.pdf

[11]  Guimarães,  Juliana Bahiense de Souza.  Análise  Estatística utilizando o SPSS – guia  prático de
comandos.  Salvador  –  Bahia.  Disponível  em
http://www.prograd.uff.br/estatistica/sites/default/files/Apostila-SPSS.pdf. Acesso  em  fevereiro  de
2018.

[12]SPSS Inc. Statistical Analysis Using SPSS. Chicago. 2001. Disponível em: http://www.academia.dk/
BiologiskAntropologi/Epidemiologi/PDF/SPSS_Statistical_Analyses_using_SPSS.pdf.  Acesso  em:
março, 2018.

[13]  Arruda FS, Oliveira FM, Lima RE, Peres AL. Conhecimento e prática na realização do exame de
Papanicolau e infecção por HPV em adolescentes de escola pública. Rev Para Med. 2013;27(4):59-66.


