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Introduction

Cervical cancer is the third most common type of
cancer among Brazilian women, with only skin (non-
melanoma) and breast cancer being more common [1].
This form of cancer is an important public health issue,
since its incidence may be reduced through efficient
screening programs [2-4].

Cervical intraepithelial neoplasia is a consequence of
the action of the human papilloma virus (HPV), and its
prevalence is closely associated with early sexual initia-
tion and sexual activity with various partners [5,6]. Cer-
vical epithelial lesions pass through various stages before
becoming invasive carcinomas. Early detection may be
carried out with the Papanicolaou test, thereby permitting
therapeutic measures that may lead to a cure in as many
as 100% of cases [7, 8].

Despite the existence of a cervical cancer-screening
program, 19,260 new cases are estimated to have
occurred in Brazil in 2006 [1]. Moreover, there is no evi-
dence of any reduction in the mortality rate from this type
of cancer [9]. The Brazilian program recommends
screening women 25-59 years of age once every three
years following two negative control tests [1]. Consider-
ing that indicators of incidence and mortality suggest that
the preventive actions carried out are ineffective, it is pos-
sible that the recommended guidelines are not being ade-
quately followed. This study analyzed the age at which
women are being screened and the interval between tests.
From this data, it is possible to estimate the number of
screening tests that are being carried out outside the age
group and periodicity established by the Brazilian screen-
ing program and, consequently, what constitutes exces-
sive testing.

Materials and Methods 

This cross-sectional study included women who were clients
of the Brazilian public health system in Campinas, which is
composed of 47 healthcare centers in five districts: north, east,
south, northwest and southwest. Data from eight referral outpa-
tient departments were also analyzed.

The study population comprised all the women who had been
submitted to a Pap smear for cervical cancer screening within
the Brazilian public health system in Campinas between
January and December 2003. Samples were collected by a nurse
or doctor, and were sent to the Cytopathology Laboratory of the
Women’s Integrated Healthcare Center (CAISM) at the State
University of Campinas (UNICAMP).

Exclusion criteria comprised:

Women undergoing follow-up at cervical pathology outpa-
tient departments; those who had undergone Pap smear testing
at the outpatient department of UNICAMP’s Teaching Hospital
or at CAISM; hysterectomized women; those who had previ-
ously undergone radiotherapy; those who had been submitted to
cauterization; women who had a previous abnormal Pap smear
result; and women undergoing post-treatment follow-up. After
applying the exclusion criteria, 54,338 Pap smear results were
analyzed.

In 2003, regulations in force required that a sample from the
cervical canal should be collected using an appropriate brush
and a sample from the ectocervix should be obtained using an
Ayre spatula. Cytological diagnosis was established according
to the Bethesda System [10].

Pap smear results were obtained from the data system of
CAISM’s Cytopathology Laboratory, which registers the infor-
mation directly from the request form and the results of the Pap
smear. This form was edited to transmit data using barcode
scanners. This information system has features that automati-
cally test data consistency. For each cell type, either squamous
or glandular, only one diagnosis was accepted.

Calculation of the excessive cytology tests was made by
using the study carried out by van Ballegooijen et al. [4] as a
reference, and adjusting it for the data available in the database
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of the Cytopathology Laboratory of UNICAMP. Based on the
Ministry of Health guidelines, excessive testing was defined as:

– All tests carried out outside the target age group, i.e. per-
formed in women � 24 or � 60 years of age.

– Whenever the interval between the previous screening
control and the current one was less than three years; in these
cases, information was recorded on the length of the interval:
two years, one year or less than one year.

To calculate the total number of tests in excess, the following
formula was constructed: (2/3 (b - a) + 1/2 c + d + e) based on
the following assumptions (Table 1). Since a woman’s second
control should have been carried out one year after the first, to
correct the calculation of excessiveness, exams carried out for
the first time the previous year were subtracted from the total of
all tests carried out at intervals of one year. Since the data
regarding the number of tests carried out for the first time in
2002 were unavailable and the data system was unable to iden-
tify the tests that represented second screenings, it was assumed
that the total number of first tests carried out in 2002 would be
the same as the number performed in 2003. Therefore, the cal-
culation of excessive testing was corrected by subtracting the
number of tests carried out for the first time in 2003 (a) from
the total number of tests performed after an interval of one year
(b) in the 25-59 year age group.

Therefore, taking a three-year periodicity as a reference, in
three years women should have undergone one screening. In the
case of women who underwent screening at an interval of one
year, we considered two-thirds of these tests to be excessive after
subtracting the cases of second screening [2/3 (b - a)], since in
three years three controls would have been carried out, but of
these three, only one would have been necessary. In the case of
women who underwent screening after an interval of two years
(c), we considered 50% of these tests to be excessive, since in
three years two screening tests would have been performed, with
only one being necessary (1/2 c). For the purposes of calculation,
intervals of less than one year were considered as a year.

Tests carried out at intervals of three years or more were not
considered excessive, nor were the tests in which no informa-
tion was available with respect to periodicity. Tests in which
quality was unsatisfactory (d) were included in the sum of tests
in excess, since they failed to contribute towards the prevention
of cervical cancer and resulted in the test having to be repeated.
Finally, the tests performed outside the target age-range were
added to the total (e).

Results

The total of studied tests was 54,338. Data showed that
24.6% of women were under 25 years of age, 68.8% were
between 25 and 59 years of age, and 6.5% were 60 years
of age or older. Of these women, 9.1% had undergone
Pap smear testing for the first time. The majority of tests
(44.5%) were carried out one year after the previous
screening; 25.9% two years afterwards; 8.8% three years
later; and 7.2% after four years or more. A further 1.3%
of tests had no information with respect to the time since
the previous screening. 

Of the women who had undergone screening for the
first time, 76.2% were under 25 years of age, 8.0% were
aged 25-29, and 15.82% were 30 years of age or older.

The quality of the smears was considered satisfactory
in 49.8% of cases, and unsatisfactory in 2.1% of samples.
The remaining 48.2% of cases were considered satisfac-
tory but with limitations. 

Table 1 shows the parameters comprising the mathe-
matical formula for calculation of the excess cervical
smear tests. In the 25-29 year age group, the number of
first screening tests was 939. In this same age group, a
total of 18,507 tests were found in which the interval
since the previous screening was one year or less, and
another 10,339 in which the interval was only two years.
Quality was unsatisfactory in 698 samples. The number
of tests carried out in women � 24 or � 60 years of age
was 16,885 (Table 1).

Therefore, of a total of 54,338 tests, 34,465 were con-
sidered excessive, corresponding to 63.4%. Based on the
data collected for this study, the percentage of the popu-
lation aged 25-29 covered for cervical cancer screening
was 14.76%. If all the tests carried out in 2003 had been
performed in women in the age-group recommended by
the Ministry of Health, the final coverage in that year
would have been 21.8%. If excess testing was eliminated
and the same resources were used in accordance with the
Ministry of Health guidelines, coverage would have been
65.4% (Table 2).

Discussion

Cervical cancer begins as a low-grade intraepithelial
lesion that may evolve to a more serious lesion over an
average period of 10-15 years. This means that the
serious lesions are more prevalent in women who have
been sexually active for more than ten years, i.e. older
women [11]. In young women, low-grade lesions are
more prevalent. Moreover, these have a high rate of spon-
taneous regression. The more severe intraepithelial lesions

Table 1. — Parameters for the calculation of excessive Pap
smears based on the following formula: excessive tests = (2/3
(b – a) + 1/2 c + d + e).

Equation Age Total
symbol (years)

a 25 - 59 First screening 939
b 25 - 59 Screening at an interval 

of � 1 year since previous test 18,507
c 25 - 59 Screening at an interval 

of 2 years since previous test 10,339
d 25 - 59 Quality of tests unsatisfactory 698
e < 25 or > 59 16,885

Table 2. — Tests in excess and estimated coverage if no excess
testing existed.

Total number of tests 54,338
Tests in excess 34,465
Percentage of the population aged 25-59 covered 14.76%
Percentage of the population that would be covered 

annually if all tests had been performed in women 
within the age-group recommended by the Ministry 
of Health 21.8%

Estimated three-year coverage if all the tests had been 
carried out within the age-group recommended by the 

Ministry of Health and no woman had repeated 
screening within this period  65.40%
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have a greater potential to progress to invasive carcinoma;
however, they are rare in younger women [12, 13]. 

In the eighties, a study carried out by the International
Agency for Research on Cancer (IARC) found that initi-
ating screening at 20 years of age leads to a reduction of
1-2% in the accumulated rate of invasive carcinoma com-
pared to screening from 25 years of age [14]. Therefore,
beginning screening prior to age 25 means diagnosing
predominantly less severe lesions, the majority of which
regress spontaneously, consequently leading to a system
that is poorly effective in reducing mortality rates from
invasive cancer. Moreover, the rare cases of invasive car-
cinoma that occur in this age-group are normally very
aggressive and very probably would occur irrespective of
screening [15]. 

The same occurs in the case of screening at close inter-
vals, since less severe lesions remain for less time.
Therefore, repeating the test annually leads to the detec-
tion of predominantly low-grade lesions [13]. On the
other hand, the more severe precursor lesions may take
more than ten years to progress, therefore, women who
undergo periodic screening will have various opportuni-
ties at which to detect these lesions. These were the con-
clusions reached in the IARC study, which showed that
the reduction in the incidence of cervical cancer does not
vary significantly when controls are annual or triennial,
93% and 91%, respectively; not justifying, therefore, the
implementation of an annual screening program [14].

From the point of view of public health, the effective-
ness of a cervical cancer-screening program is known to
depend on the percentage of the population covered by
the program. To achieve coverage of 80%, for example,
27% of women in the target age-group would have to be
submitted to a Pap smear in one year, while in the follow-
ing two years, the tests would be carried out in different
women, attaining 80% of the total female population over
a three-year period. However, this is not what is occur-
ring. According to the results of this study, 73.6% of tests
were carried out less than three years after a previous
screening test, not including first screenings, i.e. there is
a large contingency of women who undergo Pap smears
every year.

In Campinas, the percentage of the population covered
in 2003 was 10.19%, well below the expected rate for
effective screening. Moreover, the age group with great-
est coverage was between 20 and 34 years of age, an age
at which less severe lesions are the most common.

Analysis of the age distribution of the women who
carried out tests for the first time showed that the major-
ity were 15 to 19 years of age, followed by the 20 to 24-
year age-group, i.e. below the age recommended by the
Ministry of Health [1].

Another important finding from this study refers to the
quality of smears. Quality was found to be satisfactory
but with some restrictions in 48% of all tests carried out,
while a further 2% of smears were unsatisfactory. This
results in an important waste factor, as well as additional
discomfort to the women, since tests often have to be
repeated. It is a fact that the low quality of smears is prej-

udicial to the performance of cervical cancer screening,
since it leads to a greater rate of false-negative results
and, consequently, a greater risk for the population [16].

A total of 54,338 tests were carried out of which 63.4%
were considered in excess, i.e. a further 34,465 women
from the target population could have been screened if
the Ministry of Health guidelines had been followed. This
would increase screening coverage and lead to a more
effective control of this form of cancer with less need to
increase healthcare resources.

The number of tests carried out in women 25-59 years
of age, excluding those in which quality was unsatisfac-
tory, was 36,755. The population in Campinas in this age
group was 249,062; therefore, the percentage of the pop-
ulation covered by screening was 14.76% in 2003. If all
the tests carried out in 2003 had been performed in the
age bracket recommended by the Ministry of Health, the
final coverage in that year would have been 21.8%. Thus,
over three years, this coverage could have reached 65.4%
if no woman had repeated the test in that period of time.
This would be considered a high rate since it did not
include tests carried out in the private sector.

Nevertheless, the situation of the city of Campinas may
be considered privileged compared to the rest of the
country, since specific data for Campinas show a reduc-
tion of 37.5% in the mortality rate for cervical cancer in
the periods 1992-1993 and 1997-1998 [17]. 

The results of this study show that cervical cancer
screening in Campinas does not adhere to the guidelines
of the Ministry of Health. The majority of women began
screening before reaching 25 years of age and most
women carried out the test annually or biannually. With
respect to the number of tests performed, annual screen-
ing coverage was low.

Therefore, to optimize cervical cancer screening, the
best solution would not be to reduce the frequency of Pap
smears, but to redistribute these tests to women who have
not been reached by the program.
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