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ABSTRACT
Objective: To describe occurrences of mortality due to cervical cancer in Recife (PE), in northeastern Brazil. Method: This was 
a time-series ecological study using data from the Mortality Information System (SIM) regarding the total number of deaths due 
to cervical cancer (C53 ICD10) that occurred between 2000 and 2012. Results: It was observed that the risk of death due to 
this form of cancer was higher among women over 60 years of age, those of mixed skin color (53.24%), those who only worked 
at home (63.16%) and those who did not have a partner (44.32%). Conclusion: Additional efforts towards maintaining early 
detection and health education programs and towards using therapeutic strategies of greater effi ciency are needed, given that 
mortality due to this form of cancer is considered avoidable when diagnosed early.
Descriptors: Uterine Cervical Neoplasms; Mortality; Information Systems; Oncology Nursing; Vital Statistics.

RESUMO
Objetivo: Descrever a ocorrência da mortalidade por câncer no colo uterino no Recife (PE), região nordeste do Brasil. Métodos: Estudo 
ecológico de série temporal com dados do Sistema de Informações sobre Mortalidade (SIM), referente ao total de óbitos por câncer no 
colo uterino (C53 - CID10), ocorridos no período de 2000 a 2012. Resultados: Observou-se que o risco de morte por esta neoplasia 
cresce em mulheres a partir dos 60 anos, pardas (53,24%), donas de casa (63,16%) e sem companheiros (44,32%). Conclusão: É 
necessário esforço adicional através da manutenção de programas de detecção precoce, educação em saúde e uso de estratégias 
terapêuticas mais efi cientes, pois a mortalidade por essa neoplasia é considerada evitável quando diagnosticada precocemente.
Descritores: Câncer do colo do útero; Mortalidade; Sistemas de Informação; Enfermagem Oncológica; Estatísticas Vitais.

RESUMEN
Objetivo: Describir la ocurrencia de mortalidad por cáncer cervical en Recife (PE), en el noreste de Brasil. Método: Este fue 
un estudio ecológico de series temporales que utilizó datos del Sistema de Información de Mortalidad (SIM) sobre el número 
total de muertes por cáncer cervical (C53 ICD10) ocurridas entre 2000 y 2012. Resultados: Se observó que el riesgo de muerte 
por esta forma de cáncer fue mayor entre las mujeres mayores de 60 años, las de color de piel mixto (53.24%), las que sólo 
trabajaban en casa (63.16%) y las que no tenían pareja (44.32%). Conclusión: Se requieren esfuerzos adicionales para mantener 
los programas de detección precoz y educación sanitaria y para utilizar estrategias terapéuticas de mayor efi cacia, ya que la 
mortalidad por esta forma de cáncer se considera evitable cuando se diagnostica tempranamente. 
Descriptores: Neoplasias del Cuello Uterino; Mortalidad; Sistemas de Información; Enfermería Oncológica; Estadísticas Vitales. 
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INTRODUCTION

Cancer is the leading cause of morbidity and mortality 
worldwide. According to the International Agency for Re-
search on Cancer (IARC) in 2012, 14 million new cases and 
eight million deaths were reported, out of which 60% hap-
pened in Africa, Asia, Central and South America(1). Among 
women, cervical cancer is the second most common and the 
third leading cause of death(2). It is estimated at more than 
270,000 the number of deaths from this cancer and over 85% 
of them are concentrated in developing countries(1).

In Brazil, this neoplasia is the fourth most common 
type(3). In 2012, 5,264 deaths from this cancer were regis-
tered, of these, 1,678 (31.87%) in the Northeast. In the state 
of Pernambuco, 277 deaths were registered, of which 57 
(20.57%) were residents in the city of Recife(4). For the year 
2015, 15,000 new cases of cervical cancer were estimated 
in the country(3).

Infection by oncogenic types of Human Papilloma Virus 
(HPV) is the leading cause of cancer in the cervix(5-6). Types 16 
and 18 are responsible for 70% of invasive cervical cancers(7). 
Although HPV infection is a necessary cause for the occur-
rence of this cancer, it is not enough for it to develop. Persis-
tent infections with this virus cause more than 500,000 cases 
of invasive cervical cancer worldwide every year(8).

Decreases in incidence and mortality rates observed in 
developed countries can be attributed to organized cytology 
screening programs(9-10). The Pap smear is the primary screen-
ing strategy for cervical cancer recommended by the Depart-
ment of Health in Brazil(11).

In spite of presenting a decrease in standardized mortal-
ity rates, this particular cancer still has a relevant role as 
a cause of death(12). The mortality rate allows the analysis 
of the impact of prevention programs, access to health ser-
vices, quality of diagnosis and treatment and women’s ad-
herence to screening programs. In Brazil, achieving lower 
mortality rates means to achieve effective tracking and in-
creased survival. 

OBJECTIVE 

Describe the occurrence of death from cervical cancer in Re-
cife (PE), in the northeast region of Brazil, from 2000 to 2012.

METHOD

Ethical aspects
The project was approved by the Research Ethics Commit-

tees (CEP) of Centro Universitário Maurício de Nassau. The 
study met national and international ethical guidelines for re-
search involving human beings.

Study design, site and period
An ecological time-series study was conducted using data 

from the Mortality Information System (Sistema de Informa-
ções sobre Mortalidade, SIM) of the Brazilian Ministry of 
Health, state of Pernambuco, in the 2000–2012 period.

Population, inclusion and exclusion criteria
The study population consisted of all deaths caused by 

cervical cancer (ICD10, C53) among women living in Recife, 
state of Pernambuco, in the 2000–2012 period.

Based on the information obtained from SIM after being 
granted authorization to access the data, variables including 
age, race/color, marital status, and occupation were analyzed. 
The variable “level of education” was not analyzed because 
55.1% of the records were blank or had been filled out as 
“not known”.

Study protocol
The data used were provided by the Secretariat of Health 

of Recife, after the signing of a consent term by the general 
manager of Health Surveillance.

Analysis of the results and statistics
For data analysis, descriptive statistics, including the distri-

bution of frequency (absolute and relative) and measures of 
central tendency, were performed using the programs EpiInfo 
version 7 and Statistical Package for the Social Sciences (SPSS) 
version 15 for Windows, in which the mortality rates were 
calculated (number of deaths by cervical cancer/female popu-
lation x 100,000).

RESULTS

During the study period, there were 695 deaths from cer-
vical cancer. The mortality rate declined from 7.62 in 2000 
to 6.81/100,000 women in 2012, representing a decrease of 
10.62%, and an average annual reduction of 0.89% (Table 1).

Table 1 – Number of deaths, female population, relative 
frequency and cervical cancer mortality rate (per 
100,000) 

Year Female 
population

No. of 
deaths % Coefficient of 

mortality

2000 761,215 58 8.35 7.62

2001 768,857 55 7.91 7.15

2002 775,247 50 7.20 6.45

2003 781,766 58 8.35 7.42

2004 788,263 41 5.90 5.20

2005 803,000 54 7.77 6.72

2006 810,508 58 8.35 7.16

2007 818,878 45 6.47 5.50

2008 830,397 57 8.20 6.86

2009 836,951 55 7.91 6.57

2010 827,885 52 7.48 6.28

2011 832,629 55 7.91 6.61

2012 837,217 57 8.20 6.81

Total 10,472,813 695 100.00 6.64
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The minimum age was 19 years old and the maximum was 
98 years old, with a total range of 79 years old and an average 
age of 56.8 years. Approximately 60% of deaths happened in 
women under 60 years old, highlighting the range of 50-59 
years old (21.87%). There was a statistically significant differ-
ence (p <0.05) between the age groups (Table 2).

The nonparametric Chi-square test was performed to com-
pare whether observed frequencies (number of deaths) were 
different from expected frequencies for the socio-demo-
graphic variable “Age Group”. The value calculated for sta-
tistical test χ2 with 7 degrees of freedom was 661.5. For any 
level of significance, the value tabulated is lower than the 
one calculated, i.e., the null hypothesis stating that observed 
frequencies are not different from expected frequencies is re-
jected. Therefore, there is a difference between frequencies 
and so, there is an association between the variables ‘Age 
Group’ and ‘Ethnicity/Color’. There was a predominance of 
mixed race/color (53.24%), single (44.32%) and housewives 
(63.16%) (Table 2).

Table 3 shows that most age groups showed a decrease in 
mortality rates, except for the age groups 30-39 and 80 and 
over, which increased by 0.76 and 5.34 respectively, the lat-
ter being strongly affected. In the age group up to 19 years 
old, one death was detected in 2009, whose coefficient was 
1.50/100,000 women.

DISCUSSION

The results of this study show that mortality rates from 
cervical cancer had a steady decline, with a stable trend. 
During the period of 2006-2012, 830,565 cervicovaginal cy-
tology tests in the public health system of Recife (PE) were 
performed, the year 2007 had the highest number of examina-
tions (136,569), and this was the year with the lowest mortal-
ity rate (5.5 per 100,000)(13).

Despite the decrease, the average rate found in the study 
was higher than that of Brazil(4). There is a consensus in the 
literature that population screening for cervical cancer is the 
most important public health strategy because it reduces the 
incidence and, subsequently, mortality by identifying pre-in-
vasive and invasive lesions in early stages, enabling a more 
effective treatment(14-15).

Over the past years, screening programs using cervical cy-
tology (Pap smear) have greatly reduced cancer rates in the 
cervix(9). In Canada, a survey described the relationship among 
incidence, mortality, and tracking, and showed a decrease in 
the indicators and that it was probably related to the advance-
ment of cancer detection, which allows early treatment(16).

Table 2 – Deaths from cervical cancer, according to so-
ciodemographic variables

Variables n (%)

Age Group
15-19 1(0.14)
20-29 25(3.60)
30-39 79(11.37)
40-49 141(20.29)
50-59 152(21.87)
60-69 125(17.99)
70-79 104(14.96)
80 or + 67(9.64)
Ignored 1(0.14)

Ethnicity/Color
White 213(30.64)
Brown 370(53.24)
Black 66(9.50)
Yellow 6(0.86)
Indian -
Ignored 40(5.76)

Marital status
Single 308(44.32)
Married 187(26.91)
Widowed 144(20.72)
Other 25(3.60)
Ignored 31(4.46)

Occupation
Housewife 439(63.16)
Housekeeper 55(7.91)
Retired 24(3.45)
Businesswoman 29(4.17)
Ignored 37(5.32)
Other 111(15.97)

Total 695(100.00)

Table 3 – Mortality rate from cervical cancer, according to age group

Age group 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Δ%

15-19 - - - - - - - - - 1.50 - - - -

20-29 0.72 0.00 1.41 0.70 0.69 1.36 1.35 0.66 1.99 2.66 2.05 3.39 - -100

30-39 6.56 6.50 0.12 7.19 3.96 3.11 3.85 2.27 5.17 4.36 4.46 5.91 6.61 0.76

40-49 12.60 12.48 13.41 6.14 12.17 16.92 9.86 8.81 6.04 10.22 10.10 7.53 8.32 -33.96

50-59 15.75 17.15 20.11 23.01 9.13 20.90 19.23 13.50 15.39 14.94 14.19 8.68 12.95 -17.77

60-69 33.75 24.51 22.10 15.34 15.21 17.07 31.70 15.56 20.64 12.72 11.91 16.91 15.14 -55.14

70-79 25.38 28.72 17.80 52.97 21.01 20.63 27.25 28.71 24.84 24.30 16.71 24.91 22.03 -13.19

80 or + 41.53 41.12 48.93 40.43 32.08 23.62 39.00 20.68 52.87 25.57 24.58 29.33 43.75 5.34
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A study conducted in Serbia, created a risk index for pre-
dicting an abnormal result in Pap smear using the information 
on the age of first sexual intercourse, multiple partners, STD 
history and multiparity, to identify women at high risk of cervi-
cal cancer who should be submitted to further examination(17).

However, the performance of Pap smear shows great variabil-
ity among studies(18). The significantly higher sensitivity of HPV 
testing raises the need for innovation in prevention strategies, with 
a recommendation for the inclusion of this test(18-19). The presence 
of the DNA of HPV in the cervix is detected by two efficient meth-
ods, i.e., Hybrid Capture II test and polymerase chain reaction 
(PCR), these tests are used to identify the presence of hazardous 
HPV viral infections that are associated with the origin of cancer(5).

In Brazil, there is no availability of these tests in the rou-
tine of the Brazilian Unified Health System (SUS) due to their 
cost. Considering the comparison of cervical cytology and its 
cost with the HPV test, the latter can be used as an auxiliary 
method in cases with ambiguous diagnosis(20). A study con-
ducted in India proposes a two-step screening model: combin-
ing a low-cost highly sensitive test as Acetic acid (VIA) for the 
primary screening, followed by a more specific DNA of HPV 
test, as a positive screening. This can be a low-cost cervical 
screening strategy for countries with limited resources(21).

The HPV vaccine has become a tool used by many coun-
tries to prevent cervical cancer and HPV(22). The inclusion of 
the HPV vaccine in the Brazilian National Immunization Pro-
gram by the Department of Health was a breakthrough, be-
coming one of the instruments to control this cancer in Brazil, 
especially among young women(23).

French scholars, when researching the efficiency of the 
vaccine against HPV as a prophylactic measure, found that 
increasing vaccination coverage in the female population, or 
vaccinating girls before the age of 14, revealed to have a great 
impact on the incidence of this cancer(7).

Results showed the majority of deaths occurred among 
women of mixed race/color, single and housewives. Possibly, 
socioeconomic factors contribute to a higher occurrence of 
the disease in this population; these findings come in line 
with previous studies(11,24-25).

More and more women have been and should be seen as 
protagonists in prevention actions, while flexible schedules at 

health facilities allow for their conduction, so as to reduce in-
equalities in access, thus bringing more participation, regard-
less of their labor and occupational status(26).

In this study, the age group above 80 years old had the 
highest mortality rates. In elderly women, the end of the fer-
tile period seems to result in the reduction of gynecological 
consultations, leading to a break of prevention habits at a time 
in life in which the severity and incidence of neoplasms are 
higher(27). The Brazilian Department of Health recommends 
the first examination at the age of 25 in women who already 
started sexual activity and should be done until they reach 64 
years old and, thereafter, be discontinued when they have two 
negative tests in the course of five years(24).

National and international research shows a decrease in 
mortality rates following the implementation of the screening 
program, nevertheless the positive effects of the program were 
not seen in elderly women(28-29).

Study limitations 
Limitations of this study are incomplete records, leading to 

loss of information regarding the epidemiological aspects of 
cervical cancer deaths.

Contributions to the fields of nursing, health or public policy
This research is of relevance to public health, since it can 

subsidize government agencies in the planning and devel-
opment of programs and public policies aimed at reducing 
mortality, since cancer in the cervix is considered a cause of 
preventable death when diagnosed early.

CONCLUSION

Cervical cancer mortality proves to be a key indicator of 
the living conditions of the population and the standard of 
care to women’s health. Despite the declining tendency of 
mortality from cervical cancer in Recife, the risk of death is 
still high, remaining as an important public health problem. 
The development of educational activities and the introduc-
tion of HPV testing as a primary screening tool are recom-
mended to ensure the reduction of incidence and mortality 
from cervical cancer.
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