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Georeferencing of cervical cancer in primary care

Georreferenciamento do câncer do colo do útero na atenção primária

José de Ribamar Ross1, Aliny de Oliveira Pedrosa2, Nytale Lindsay Cardoso Portela3

Objective: to analyze the area distribution of cervical cancer screening. Methods: a cross-sectional study was 
carried out with 211 women, aged 38-69 years. The georeferencing technique was used to obtain geographic 
information, with coordinates of Global Positioning System. Results: of the 211 women, 93.8% (198) underwent 
an oncotic cytology examination. Of these, 74.2% (147) were examined at irregular intervals. 16 cases of human 
papillomavirus with cervical oncotic cytology reports with Cervical Intraepithelial Neoplasia I, II and III were 
georeferenced. Conclusion: the area distribution of cervical cancer screening allowed the identification of 
coverage above the recommendations of the Brazilian Ministry of Health. In addition, in relation to the intervals 
between the cervical oncology cytology tests, the majority demonstrated execution at inappropriate intervals.
Descriptors: Uterine Cervical Neoplasms; Mass Screening; Health Centers.

Objetivo: analisar a distribuição espacial do rastreamento do câncer do colo do útero. Métodos: estudo transversal, 
realizado com 211 mulheres, na faixa etária de 38 a 69 anos. Utilizou-se a técnica do georreferenciamento para 
obter informações geográficas, com coordenadas de Sistema de Posicionamento Global. Resultados: das 211 
mulheres, 93,8% (198) realizaram o exame de citologia oncótica. Destas, 74,2% (147) procederam em intervalos 
irregulares. Foram georreferenciados 16 casos de papilomavírus humano com laudos de citologia oncótica 
cervical com Neoplasia Intraepitelial Cervical I, II e III. Conclusão: a distribuição espacial do rastreamento do 
câncer do colo do útero permitiu identificar cobertura acima das recomendações do Ministério da Saúde do 
Brasil. Ademais, em relação aos intervalos entre os exames de citologia oncótica cervical, a maioria demonstrou 
execução em intervalos inadequados.
Descritores: Neoplasias do Colo do Útero; Programas de Rastreamento; Centros de Saúde.
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Introduction

Cervical cancer is the most common cancer 
among women in 45 countries around the world and 
kills more than any other form of cancer in 55 coun-
tries, including many countries in sub-Saharan Africa, 
Asia (including India), and some countries in Central 
and South America. The large disparities in inciden-
ce and mortality among country-specific areas are 
related to socioeconomic and geographical variation, 
gender bias and cultural factors, which severely limit 
access to prevention services among some groups of 
women. In 2012, 528,000 new cases of cervical cancer 
were diagnosed worldwide, in which about 85.0% oc-
curred in less developed regions(1).

Cervical cancer is still one of the main public 
health problems faced by women, representing the 
second cause of death in Brazil, just behind breast and 
skin cancer (non-melanoma), not unlike the other un-
derdeveloped countries. The number of new cases of 
this type of cancer in Brazil in 2013 was estimated at 
17,540, with an estimated 17 cases per 100,000 wo-
men(2). The estimated incidence for the year 2014 in 
Brazil was 15,590 cases of cervical cancer(3).

In Brazil, the state of Maranhão is outstanding 
among other states every year, such as Piauí, Ama-
zonas, Mato Grosso do Sul and Tocantins, in the high 
incidence and mortality rates of cervical cancer, even 
above the national average. Despite the high mortality 
rates, in the year 2014, 6.3% (349) of the cities in Bra-
zil did not present records of cervical oncology cyto-
logy examination(4). In the period from 2006 to 2013, 
59,155 cytological exams were performed in the city 
of Caxias, Maranhão, Brazil. In 2006, 10,780 tests 
were performed, of which 703 had positive results for 
cervical cancer, with a positive index of 1.1%(5).

Unlike the developed countries, in Brazil, there 
is no solid database of women’s records, which makes 
it difficult to recruit them for observation and control 
of attendance for the specific exam. The existence of 
tools for the execution of the control of the intervals is 

fundamental for organization of the tracing. The num-
ber of exams offered by the Unified Health System is 
currently adequate for coverage purposes, however, it 
is observed that most women perform repeated exa-
ms and at intervals that are far from the recommenda-
tions recommended by the Ministry of Health. 

Studies that monitor the coverage of cervical 
cancer screening are relevant to assess the return of 
activities undertaken, to check the periodicity, the 
interval of the examination practiced by women and 
the coverage reached by age group(6). Thus, the use of 
geoprocessing and geo-referencing in health has be-
come increasingly common. Geoprocessing uses ma-
thematical and computational techniques to manipu-
late geographic information and one of the most used 
techniques is the Geographic Information System, a 
computerized resource that is used to capture, store, 
manage, analyze and present geographically referen-
ced data(7). Geo-referencing has geographic coordina-
tes (latitude and longitude), involves computer tech-
nology, database and digital cartography and has been 
applied in health planning and monitoring(8).

Studies addressing the area distribution of di-
seases are of paramount importance for understan-
ding the disease, predicting future cases, conducting 
the aetiological search, preventing and monitoring 
diseases, and evaluating the interventions performed 
in a given population(9). In addition, the analysis of the 
spatial distribution allows to evaluate the need for 
decentralization of treatment and identifies the pla-
ces with the greatest need for permanent education 
actions and the reallocation of human and physical re-
sources, since it shows where the population is most 
affected(10).

The objective of this study was to analyze the 
spatial distribution of cervical cancer screening. 

Methods

A cross-sectional study carried out in Caxirim-
bu, Caxias rural area, Maranhão, Brazil, from June to 
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August 2015. In the Family Health Strategy unit of this 
locality, in 2014, there were 5,990 inhabitants regis-
tered, according to data provided by the coordination 
Primary Care. Of these, 3,014 corresponded to the fe-
male population, of which 465 were between 20 and 
59 years old. In the period from March 2007 to July 
2014, the health unit performed 1,028 cytopathologi-
cal exams, according to records in the service control 
book.

The study population was composed of women 
accompanied by the family health unit of Caxirimbu. 
The following inclusion criteria were used: women 
with ages ranging from 25 to 64 years; have registe-
red on the registration form by the community health 
agent; have lived in that area for at least three years. 
Women who had some cognitive impairment were ex-
cluded from the study.

In order to develop strategies to search for po-
pulation screening for cervical cancer, a convenience 
sample was selected, by lot, according to the distri-
bution in 10 micro areas of the rural area surveyed. 
In each micro-area, 21.1 women were interviewed on 
average. Based on this information, the sample size 
was 211 participants, for a 95% confidence level and 
a 5% margin of error.

Data collection was performed from Monday 
to Friday, during the morning shift, for a period of six 
months, at home, in a private area requested, accor-
ding to the convenience of the woman selected and a 
previous appointment made by the community health 
agent of the microarea. Each interview lasted approxi-
mately 30 minutes.

A structured questionnaire was applied, contai-
ning questions related to the sociodemographic data 
of women, such as age, schooling, marital status, inco-
me, color; and screening tests.

In addition, to collect the geographical 
coordinates of each household, the Global Positioning 
System was used, which verified the contribution of 
the two groups formed, which had the paired data: 

Group 1 (Women with Regular Cytology Examination) 
and Group 2 (Women with Irregular Cytology 
Examination).

The construction of the georeferencing maps 
was performed from the coordinates of the Global 
Positioning System, using the points of latitude and 
longitude collected from the 211 households visited. 
From this information, two maps were elaborated 
using the site http://www.garmin.com.br/br/ma-
pas/, to identify the points. From the location of the 
coordinates in the Garmim site map, the mapping of 
the Caxirimbu locality was performed, then the over-
lap and the transfer of this information to the defini-
tive Caxirimbu map were performed, with location 
points containing information on positive aspects and 
negatives. The black and gray points added corres-
ponded to the quantitative of the absolute coverage 
frequencies reached.

After completing each micro-area, the questio-
nnaires were cataloged in order to maintain a stan-
dard of organization. Then, the information contained 
in the questionnaires was transferred to a database 
and, subsequently, a descriptive analysis was perfor-
med in the Statistical Package for the Social Sciences, 
version 21.0 software.

The study respected the formal requirements 
contained in the national and international norms re-
gulating research involving human beings.

Results

The women had an average age of 53.1 years 
(SD=7.8 years); 81.0% (171) lived with a spouse or 
partner; 78.0% (165) with incomplete grade school; 
60.7% (128) had income less than a minimum wage; 
and 88.0% (185) were black and dark-skinned.

The interviewees who performed the most on-
cotic cytology examination were over 50 years old, 
married, with little schooling, income higher than two 
minimum wages and white. The interviewees who 
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performed the least oncotic cytology were older than 
50 years, widows, low schooling and black. 

Figure 1 shows the cases of oncology cytolo-
gy with Positive Cervical Intraepithelial Neoplasia, in 
which 16 cases of human papillomavirus were repor-
ted in reports of cervical oncotic cytology with Cervi-
cal Intraepithelial Neoplasia I, II and III.

Figure 1 - Geographic distribution of the households 
of women who presented oncology cytology reports 
with Positive Cervical Intraepithelial Neoplasia

Figure 2 shows the location of women who did 
or did not undergo cervical oncology cytology. Of the 
211 study participants, 198 (93.8%) underwent the 
examination and 13 (6.2%) reported never having 
made it. 

The analysis of household georeferencing evi-
denced a high spatial distribution of cervical oncology 
cytology. This is possibly due to the fact that the site 
is close to the users’ homes and the collection of the 
exam is performed in the daily routine, without bure-
aucracy and / or prior scheduling.

Figure 3 shows the geographical distribution of 
the households of women who performed cervical on-
cology cytology regularly and irregularly. Of the 198 
women who had performed the Pap smear, 74.2% 
(147) performed irregularly, that is, distant from the 
standards determined by the Brazilian Ministry of He-
alth, while 25.8% (51) had the screening regularly.

Figure 2 - Geographic distribution of visited hou-
seholds of women who did and did not undergo cyto-
logical examination
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Figure 3 - Geographic distribution of visited hou-
seholds of women who underwent and cervical cyto-
logy regularly and irregular.

Discussion

The main limitations of this study were the qua-
lity of the information recorded in the service control 
book and possible memory bias of the participants, 
which influence the area distribution analysis.

In a similar study of 230 women aged 25-59, 
31.5% (72) were in the 45-59 age group, 63.0% (145) 
were married or lived in a stable union, 49.3% (112) 
had income less than or equal to a minimum wage and 
87.6% (197) declared themselves to be black/dark-

-skinned, differentiating only the level of schooling, 
42.6% (98) had finished high school(11).

Of the 1,028 examinations carried out in the 
health care unit of this study, 1.6% (16) presented 
Cervical Intraepithelial Neoplasia I, II and III. Similar 
results were found in a survey of 125,050 Pap smears 
collected in family health units in 2011, in which 0.9% 
(1,129) had low grade, high grade or adenocarcinoma 
intraepithelial lesions(5). Data from the Cervical Can-
cer Information System revealed that of the 71,872 
examinations performed in the period 2007 to 2013, 
0.7% (484) of the exams presented some lesion(12). 

The coverage of the exams, shown in this stu-
dy, is above that expected by the Brazilian Ministry of 
Health, which advocates the examination of 80.0% of 
women in the 25 to 64 age group(2), despite the low 
income and schooling of the population.

In another study carried out with a similar ob-
jective, there was a marked reduction in the number 
of tests for the target population of the uterine cervix 
cancer control program. There was also a high percen-
tage of annual repetition of the exam, possibly related 
to the constant trend of percentage of unsatisfactory 
samples, in addition, low intake of women who had 
never performed the exam(13), as evidenced in this stu-
dy, in which 74.2% (147) of the women performed the 
exam in a time considered irregular by the Brazilian 
Ministry of Health. 

The comparative survey between two Brazilian 
capitals showed a predominance of cervical oncocytic 
cytopathology made at one to two and one to three ye-
ars spacing(14). Such data were similar to those found 
in this study, since it showed that in both capitals wo-
men performed exams at shorter intervals than is re-
commended.

Other research corroborating the findings 
of this study shows that of the 2,059 women inter-
viewed, 70.7% followed the recommendations of the 
Ministry of Health on screening for cervical cancer(15).
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Brazil has lack of research with this methodolo-
gy. Thus, this study contributes to the development of 
national policies, especially to populations similar to 
the citizens of the locality studied. In addition, it sho-
ws the need to optimize the form of registration of the 
exams, a reality common in other locations, in order 
to provide a solid base of information on the tracking 
for the health team and the organized recruitment of 
women.

Conclusion

The area distribution of cervical cancer scree-
ning made it possible to identify coverage above the 
recommendations of the Brazilian Ministry of Heal-
th. In addition, in relation to the intervals between 
the cervical oncology cytology tests, the majority de-
monstrated execution at inappropriate intervals.
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