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Coverage and focus of a cervical cancer
prevention program in southern Brazil

Carlos Alberto Temes de Quadros,1 Cesar Gomes Victora,1

and Juvenal Soares Dias da Costa1

Objective. To determine the coverage and focus of cervical cancer screening (Pap smears)
in a population-based sample in Brazil.
Methods. Cross-sectional cluster survey covering 1 730 women aged 20 years or older with
a history of sexual activity. Information was collected on social, demographic and behavioral
variables, knowledge of and use of the Pap test.
Results. Of women aged 25–59 years, who are the target population of the national cervical
cancer screening program, 78.7% had had at least one Pap test in their lifetime, and 68.8% had
had a Pap test in the last 3 years. Statistics for focus of the program showed that of the 637 women
who reported having a Pap test in the last year, only 20.6% actually required one. The remain-
der were either outside the age range or had had another test less than 30 months previously.
Prevalence of not having been tested in the previous 3 years was highest among black (41.7%)
and low-income women (64.3%), and among those at greatest risk for cervical cancer (62.3% for
women with three or more risk factors). Focus was inversely related to socioeconomic status. 
Conclusion. Coverage rates were similar to those reported in other national studies, but
this is the first report to examine the focus of the national program. We show that 8 of every
10 Pap tests were not necessary. Coverage levels remain unacceptably low among women of
low socioeconomic status and those at greatest risk for cervical cancer.

Papanicolaou smear; vaginal smear; physical examination; cross-sectional study;
epidemiology.

ABSTRACT

Invasive cervical cancer is ranked
second in incidence among malignant
neoplasms in women worldwide. In
2000, 468 000 new cases and 233 000

deaths occurred globally, representing
approximately 10% of the global can-
cer incidence and mortality among
women. Incidence is highest in less de-
veloped areas, and mortality repre-
sents roughly 50% of the overall inci-
dence (1, 2). In Brazil mortality rates
are high because diagnosis and med-
ical care are often sought too late (3).
Moreover, mortality rates due to this
disease are increasing: in 1979, the age-
adjusted rate was 3.4 per 100 000; in

1999, it was 4.7 per 100 000 (4–6). This
trend does not seem to be due solely to
improvements in case notification, but
to an actual increase in mortality.

The natural history of cervical cancer
is characterized by the slow develop-
ment of precancerous lesions (7) that
may be detected at an early stage (8, 9).
The effectiveness of Papanicolaou
smears was confirmed by organized
screening programs in several countries
(10, 11). Organized programs are char-

Key words

Investigación original / Original research

Quadros CAT de, Victora CG, Costa JSD da. Coverage and focus of a cervical cancer prevention pro-
gram in southern Brazil. Rev Panam Salud Publica. 2004;16(4):223–32.

Suggested citation

1 Programa de Pós-graduação em Epidemiologia,
Faculdade de Medicina, Universidade Federal de
Pelotas, Pelotas, Brazil. Send correspondence and
reprint requests to: Carlos Quadros, Tobias da Silva
99 cj. 402, CEP 90570020 Porto Alegre, RS, Brasil;
telephone: (55) 51 32220923; fax: (55) 51 32220923; 
e-mail: cquadros@via-rs.net



acterized by central coordination and
data collection, a well-defined target
population, contacts with individual
patients—including the active search
for women who failed to attend ap-
pointments—and well-defined inter-
vals between examinations. There has
been much debate as to the costs and
benefits of programs of this magnitude,
most studies agreeing that the benefits
provided by such a policy justify its im-
plementation (12, 13). Although there
are no randomized clinical trials that
provide evidence of the effectiveness of
screening for cervical cancer with Pap
smears,  observational studies of differ-
ent designs have confirmed the effec-
tiveness of organized programs. Eco-
logical studies in British Columbia,
Canada, showed that 80% coverage of
the target population was achieved, re-
sulting in a 70% reduction in incidence
and mortality (14–16). Supportive evi-
dence is also provided by data from Fin-
land (17–18) and from Denmark (19).

The low levels of efficiency and effec-
tiveness of some cervical cancer preven-
tion programs have been attributed to
low population coverage and to the
poor quality of services provided. In the
state of Rio Grande do Sul, in southern
Brazil, time trends for cervical cancer
follow the national pattern of a gradual
increase in mortality (20), which sug-
gests deficiencies in prevention.

In Brazil, the National Program for
the Prevention of Cervical Cancer,
launched in 1998, makes use of a mixed
opportunistic-organized approach to
screening. The program, implemented
nationwide, recommends Pap testing
every 3 years after two consecutive an-
nual negative tests; the priority age
group is 25–59 years (6). There were
two mass campaigns in 1998 and 2002,
but most tests take place during rou-
tine attendance at public sector health
facilities. It should be noted that, al-
though in an ideal world organized
screening is the best option, programs
that do not have all the components of
a fully organized program can none-
theless contribute to reducing mortal-
ity if high coverage is achieved.

The present study describes the re-
sults of a population-based survey car-
ried out in the city of Pelotas, southern

Brazil, aimed at estimating coverage,
focus (proportion of all tests performed
that were actually needed) (21), and
the determinants of participation in the
cervical cancer prevention program. 

MATERIALS AND METHODS

This study was part of a multipur-
pose health survey carried out by the
Universidade Federal de Pelotas Post-
graduate Epidemiology Program. 

Study design

A population-based cross-sectional
study was conducted in the urban 
area of Pelotas, with roughly 320 000
inhabitants. 

Study population 

The study sample consisted of all
sexually active women aged 20 years or
over. Although the target population of
the screening program was restricted to
those aged 25–59 years, information on
all women was required to estimate the
program’s focus (see below). 

The following variables were inves-
tigated: knowledge about the test (Pap
smear) and its recommended periodic-
ity; history of any previous tests; time
since the last and next-to-last tests.
Data were also collected on age, skin
color, socioeconomic level (with the
Associação Brasileira de Pesquisa de Mer-
cado or ABIPEME system, widely used
to classify socioeconomic level from A
to E based on ownership of household
assets) (22), household income, school-
ing, marital status, smoking history,
medical appointments with gynecolo-
gists and general practitioners, type of
health care of last appointment, meno-
pausal status, number of normal deliv-
eries, number of sexual partners, and
age at first sexual intercourse. 

Sampling 

Sampling was carried out in multi-
ple stages. First all 281 census tracts

(primary sample units) in urban Pelo-
tas were listed and stratified into four
groups according to mean head of
family schooling. For each stratum a
systematic sample of census tracts was
drawn, with the probability of inclu-
sion proportionate to population size.
All households in each tract were
listed, and systematic sampling was
used to identify households that were
to be visited. The sample included all
women aged 20 years or more living in
the selected households. 

A structured questionnaire was
used, and the interviews were carried
out in the women’s homes by trained
interviewers between February and
April, 2002. The questionnaire, de-
signed for a broader study of health
care services, consisted of 150 ques-
tions, 10 of which referred to the sub-
ject of the present study. As a quality
control measure one of the investiga-
tors (C.Q.) checked the responses in 
a random subsample of 10% of the
whole sample with a shortened ver-
sion of the questionnaire. The primary
objective of quality control was to
ensure that the interview had taken
place. It was not possible to calculate
the kappa statistic for agreement on
knowledge about Pap smears because
the initial interview might have had an
effect on subjects’ level of knowledge.

To estimate a coverage of 65% with a
4% margin of error, and allowing for 
a 10% nonresponse rate and a design
effect of 2.0, sample size was calcu-
lated at 1 201 subjects. Calculations to
study the associations between ex-
planatory variables and coverage as-
sumed a 30% prevalence of exposure, 
a 1.5 odds ratio, a coverage of 63%
among exposed women, a 2.0 design
effect, and an additional 10% for non-
response and 15% to control for con-
founders. Assuming 80% power, sam-
ple size was calculated at 1 144 women.

Statistical analysis 

Coverage was calculated with two
different denominators: all eligible
women, and those who reported know-
ing about the Pap test. Program focus
(21) describes the proportion, among all
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tests that were carried out, of those
which were actually necessary consid-
ering the woman’s age and the time
elapsed since the last test, in accordance
with the national recommendations. 

Factors associated with coverage
were analyzed for the whole sample,
assuming that women who reported
not knowing about the Pap test would
never have been tested (23).

The initial analyses yielded descrip-
tive information on the subjects’ his-
tory of previous Pap tests and knowl-
edge about the test and its periodicity
in relation to demographic, socio-
economic, and behavior- and health-
related variables. Next, crude analyses
were carried out to determine out-
come prevalence according to the cate-
gories of independent variables. All
outcomes were dichotomous, and we
used chi-squared tests for heterogene-
ity and tests for linear trends in pro-
portions for ordinal independent vari-
ables. Adjusted analyses were carried
out for the outcome ‘not having had a
Pap test in the previous 3 years.’ These
analyses consisted of Poisson regres-
sion (svypois procedure, robust vari-
ance option, STATA 7.0 software)
because—due to the high levels of cov-
erage—odds ratios estimated through
logistic regression tend to overesti-
mate prevalence ratios. All analyses
took into account the cluster sample
strategy. Design effects due to cluster
sampling, for the outcomes studied,
were 2.1 for not having had a Pap test
during the previous 3 years; 2.3 for
never having had a Pap test, and 2.4
for not knowing about the test.

Multivariate analyses were based on
a three-level conceptual model (24).
The most distal level of determination
included the variables age (in whole
years) and skin color (white or non-
white, as observed by the interviewer).
The second (intermediate) level in-
cluded variables that may be affected
by those in the first level: schooling (in
whole years), socioeconomic level
(levels A–E), family income (above or
below the minimum wage in the pre-
ceding month), and marital status
(married or consensual union, single,
divorced, or widow). The proximal
level included variables that may be

affected by those in the two higher lev-
els, such as smoking (current smoker,
former smoker, nonsmoker), number
of vaginal deliveries, number of life-
time sexual partners, age at first sexual
intercourse, medical appointments
with general practitioners or gynecolo-
gists during the previous year, and
type of health care (private or public).
Menopausal status was included in
the model with the distal level vari-
ables. The hierarchical approach ad-
justs the effect of each variable for
those in the same or higher levels of
causality. In this manner it avoids the
pitfall of adjusting distal determi-
nants for possible mediating variables
(24). Within each level, variables with
P < 0.2 were kept in the model as po-
tential confounders. 

To evaluate the association between
cancer risk and having had a preven-
tive Pap test, a numerical risk score
was constructed based on the presence
of factors known to be related to an in-
creased risk of cervical cancer (18): age
at first sexual intercourse below 14
years; four or more sexual partners
during the woman’s lifetime; four or
more vaginal deliveries; less than 5
years’ schooling; and smoking. Each of
these items was given equal weight in
the score, which ranged from zero to
five.

Ethical approval 

The study protocol was approved
by the Ethics and Research Committee
of the Universidade Federal de Pelotas,
and confidentiality of individual data
was maintained. Only the subjects’
verbal consent was requested because
the project was considered to entail
minimal risk. A leaflet explaining the
importance of the Pap test was distrib-
uted to all participants. 

RESULTS

The 1 600 households sampled con-
tained 3 409 persons of either sex over
19 years of age, 3 372 of whom were el-
igible for participation in the study.
Persons unable to respond to the ques-

tionnaire (1.1% of subjects) were ex-
cluded. Of the 1 880 women more than
20 years old, 72 could not be inter-
viewed (3.8%). The final sample com-
prised 1 730 women who were or had
been sexually active. The descriptive
analysis showed that 83.0% of the
women were white and that 10.4% re-
ceived less than the minimum wage;
4.9% of the women had never at-
tended school and 17.0% had done so
for 12 or more years; 67.3% of the
women were married, 14.0% were sin-
gle, and 5.8% were widows. 

Table 1 presents results for the 1 198
women aged 25–59 years, the target
population of the cervical cancer pre-
vention program. Analyses were also
done separately for all women aged 20
years or more, and the results were
very similar. 

Of the women interviewed, 86% re-
ported knowing about the Pap test,
78.7% reported having had the test at
least once in their lifetime, and 68.8%
reported having had the test less then
3 years previously. 

Among women who knew about
the test, only 0.3% answered correctly
that the recommended periodicity was
every 3 years, and 91.5% reported that
they had had the test at least once in
their lifetime. A total of 637 women
had been tested within the previous
year (Table 1). An additional 125
women aged under 25 or over 59 years
(not included in Table 1) also reported
having had a Pap test during the pre-
ceding year. 

These data allowed us to estimate
program focus, that is, the percentage
of these women who actually needed
to be tested during the preceding 12
months (Table 2). We started by iden-
tifying women who had unnecessary
tests. These comprised the 125 women
who were outside the recommended
age group and 438 women who, de-
spite being in the correct age group,
had had a previous test during the
preceding 30 months (a period of 30
months rather than 36 months was
used as a conservative estimate). How-
ever, it was necessary to allow for
women who were due for their second
test, which should be done one year
after the first. We estimated this num-
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ber to be equal to that of women who
had their first test, i.e., 31 women. We
also allowed for a 6% rate of repeat
tests because of abnormal results (25),
i.e., 26 women. Thus, of the 438
women in the target age group, we es-

timated that Pap tests were not neces-
sary in 381 (438 minus 31 minus 26). 

In summary, of 637 women who had
had the test during the preceding year,
125 were outside the target age range
and 381 were in the correct age range

but did not need a Pap test on that oc-
casion. This gave a total of 131 women,
or 20.6%, who actually needed the test.
This figure represents the program’s
focus. 

Table 2 presents focus according to
ABIPEME socioeconomic level, and
shows that roughly 90% of the tests in
women belonging to levels A and B
were unnecessary. Separate analyses
(not shown) for public and private sec-
tor users showed focus to be 23.8%
and 18.1%, respectively. 

Table 3 presents descriptive statis-
tics for the 1 198 women aged 25–59
years and the prevalence of the out-
comes for each category of explanatory
variables. Bivariate analyses were car-
ried out for the outcomes ‘not knowing
about the Pap test,’ ‘never having been
tested,’ and ‘not having been tested in
the last 3 years.’ Because the results
were similar for these three outcomes,
they will be discussed together. 

In general, the highest rates of knowl-
edge and coverage were observed in
the 35–39 and 40–44 year old age
groups although the prevalence of
‘never having the test’ was also low in
the 50–54 year old group. Knowledge
and coverage were lower among non-
white women, despite similar propor-
tions of white (64.2%) and nonwhite
women (64.7%) having visited gyne-
cologists during the previous year.

Both knowledge and coverage
showed statistically significant direct
associations with socioeconomic level,
family income and schooling. The
strong association of socioeconomic
level persisted when the analysis was
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TABLE 1. Distribution of women surveyed in 2002 in Pelotas, Brazil, according to their
knowledge of the Pap test and history of Pap testing

Women between 25 and 59 years 
of age (n = 1 198)

Variables Percent Number

All women in the age group
Knowledge of the test

Yes 86.0 1 030
No 14.0 168

At least one test during the woman’s lifetime
Yes 78.7 943
No 21.3 255

Time elapsed since last test
<12 months 42.7 512
12–23 months 17.4 208
24–35 months 8.8 105
≥36 months 9.8 118
Never been tested 21.3 255

Women who knew about the test
Knowledge of periodicity

Does not know 5.0 51
More than once a year 24.7 255
Once a year 68.6 707
Every 2 years 1.4 14
Every 3 years 0.3 3

At least one test during the woman’s lifetime
Yes 91.5 943
No 8.5 87

Women tested during the last 12 months
Interval between next-to-last and last test more 
than 12 months before

≤30 months 85.5 438
31–42 months 3.1 16
>42 months or only one test in lifetime 5.3 27
Very first test 6.1 31

TABLE 2. Focus, according to socioeconomic level, of the cervical cancer prevention program in Pelotas, Brazil, in 2002, calculated on the
basis of tests performed during the previous year

Women
tested 
in the Outside Previous test Very 6%

ABIPEME preceding the target Total ≤30 months first repeat Unnecessary Necessary Focus

socioeconomic year age group number before test tests tests tests (Percent)

level a b c = a – b d e f g = d – e – f h = a – b – g i = h/a

A/B 222 37 185 173 3 10 160 25 11.4
C 254 53 201 167 12 10 145 56 22.1
D 146 27 119 95 14 6 75 44 29.9
E 13 7 6 2 2 0 0 6 47.1

Total 637 125 512 438 31 26 381 131 20.6

Women aged 25–59 years with a Pap test in the preceding year
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TABLE 3. Distribution of 25-to-59-year-old women in Pelotas, Brazil, in 2002, according to sociodemographic, behavioral and reproductive
variables, and association with the prevalence of knowledge about the Pap test and history of Pap testing

Prevalence of Prevalence of Prevalence of not
lack of knowledge never having having been tested

Number of about the test been tested in the previous
Variable womena (Percent) (Percent) 3 years (Percent)

Age (years) (P = 0.03)b (P = 0.03)b (P < 0.009)b

25–29 166 18.1 31.9 39.2
30–34 172 15.2 21.5 29.1
35–39 182 11.0 18.7 23.6
40–44 190 11.1 16.3 27.9
45–49 177 12.4 20.9 30.0
50–54 185 12.4 18.4 33.0
55–59 126 20.6 23.0 38.1

Skin color (P < 0.001)b (P < 0.001)b (P < 0.001)b

White 994 12.5 19.3 29.0
Nonwhite 204 21.6 30.9 41.7

ABIPEME socioeconomic level
(P < 0.001)c (P < 0.001)c (P < 0.001)c

A/B 294 3.1 6.8 11.9
C 500 11.6 19.0 29.2
D 359 23.7 32.6 45.4
E 42 38.1 54.8 64.3

Family income (-fold minimum wage) (P < 0.001)c (P < 0.001)c (P < 0.001)c

> 6 274 4.4 9.1 16.1
3.01 to 6.0 298 11.4 18.8 28.9
1.01 to 3.0 423 18.7 28.1 39.7
< 1 116 30.2 38.0 50.0

Schooling (years) (P < 0.001)c (P < 0.001)c (P < 0.001)c

12 or more 203 2.5 5.9 11.8
9–11 291 7.6 17.2 24.4
5–8 411 13.9 21.9 31.6
1–4 243 25.5 32.1 46.1
No formal education 49 44.9 51.0 71.4

Marital status (P = 0.2)b (P < 0.001)b (P < 0.001)b

Married 806 13.8 19.2 29.0
Single 168 13.7 27.4 32.7
Divorced 155 12.3 20.7 32.3
Widow 69 21.7 31.9 50.7

Smoking (P = 0.4)b (P = 0.04)b (P = 0.17)b

Never smoked 633 13.6 21.2 28.6
Former smoker 217 12.9 16.1 30.0
Smoker, up to 1 pack per day 210 17.1 27.1 35.7
Smoker, more than 1 pack per day 138 13.0 21.0 37.7

Total 1 198a 14.0 21.3 31.1

Gynecologist appointments during previous year (P < 0.001)b (P < 0.001)b (P < 0.001)b

One or more 839 8.5 12.7 16.3
None 358 27.1 41.1 65.6

General practitioner appointments during previous year (P < 0.001)b (P < 0.001)b (P < 0.002)b

One or more 773 11.4 18.1 27.8
None 416 18.8 26.9 37.3

Type of health care of last gynecological appointment (P < 0.001)b (P < 0.001)b (P < 0.001)b

Private/insurance 531 6.6 12.2 20.3
Public sector 642 19.2 27.7 38.2

Menopause (P = 0.08)b (P = 0.8)b (P < 0.16)b

No 849 12.8 21.5 29.8
Yes 346 17.1 20.8 34.1

(continued on next page)



restricted to women who had visited a
gynecologist during the preceding
year. In socioeconomic classes A and
B, only 11.9% of the women had not
had a vaginal smear in the last 3 years;
in classes C, D, and E the respective
percentages were 29.2%, 45.4%, and
64.3%. 

Regarding marital status, knowl-
edge and coverage were lowest among
widows, although the difference was
statistically significant only for cover-
age (Table 3). There were no clear as-
sociations between knowledge or cov-
erage and smoking status.

Significant differences were found
for variables related to healthcare
service usage. Women who visited a
general practitioner or gynecologist
within the 12 months prior to the in-
terview were more likely to know
about and to have had a Pap test

(Table 3). Among the women who con-
sulted private sector gynecologists,
72.6% of all white women and 5.5% of
all nonwhite women (P = 0.005) had
had the test, whereas among users of
public sector health care these percent-
ages were 57.9% and 49.7%, respec-
tively (P = 0.05). Women whose last
gynecologist appointment (at any time
in the past) was with a private or
health plan clinic were also more
likely to know about and to have had
the test (Table 3). When the analysis
was restricted to women who had 
had an appointment with a physician
within the previous year, the percent-
age of those who had not had the test
in the preceding 3 years was 10.5% for
private sector users and 21.9% for pub-
lic sector users.

Our analysis of behavioral and bio-
logical variables related to sexual his-

tory showed that menopause was not
significantly associated with the out-
comes we studied. Women with four
or more deliveries and those who be-
came sexually active at an early age
were less likely to know about and to
have had the test. Those with fewer
than four sexual partners during their
lifetime were less likely to know about
the test, but this variable showed no
association with actual Pap testing. 

The number of risk factors identified
for cervical cancer in each woman was
inversely associated with her knowl-
edge about the Pap test and coverage
(Table 3).

Multivariate analysis for the main
outcome—not having had the test dur-
ing the previous 3 years—was based
on Poisson regression. The variables
age and skin color were kept in the
first hierarchical level of the model of
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Normal deliveries (P < 0.001)b (P = 0.03)b (P = 0.003)b

< 4 1 059 12.9 20.3 29.6
≥ 4 138 23.2 29.0 43.5

Number of sexual partners during lifetime (P = 0.04)c (P = 0.13)c (P = 0.15)c

1 588 15.0 22.1 31.6
2 232 13.4 20.3 32.8
3 130 16.2 25.4 31.5
4 66 4.6 10.6 27.3
≥ 5 135 9.6 17.0 26.0
Did not answer 47 – – –

Age at first sexual intercourse (years) (P = 0.002)c (P = 0.05)c (P = 0.03)c

≥ 23 187 9.1 16.0 23.5
20–22 224 10.3 21.0 30.4
17–19 462 13.6 20.1 32.5
14–16 257 18.3 23.3 31.1
11–13 31 25.8 38.7 51.6
Did not answer 37 – – –

Number of risk factors for cervical cancerd (P < 0.001)c (P < 0.001)c (P < 0.001)c

0 486 9.3 16.5 23.3
1 431 14.4 21.1 32.3
2 228 19.8 27.6 38.6
≥ 3 53 30.2 39.6 62.3

Total 1 198a 14.0 21.3 31.1

a Total observations differ between variables because of missing answers for some items.
b Wald test for heterogeneity (Poisson regression).
c Wald test for linear trend (Poisson regression).
d Smoking history, number of deliveries >3, number of sexual partners, schooling, age at first sexual intercourse.

TABLE 3. (Continued)

Prevalence of Prevalence of Prevalence of not
lack of knowledge never having having been tested

Number of about the test been tested in the previous
Variable womena (Percent) (Percent) 3 years (Percent)



determination because both were sig-
nificant, but menopausal status was
excluded. In the second hierarchical
level, socioeconomic level and school-
ing were kept in the model, but in-
come and marital status were no
longer significant after adjustment. In
the third level, after allowing for vari-
ables from the first two levels that re-
mained in the model, having been
seen by a general practitioner or gyne-
cologist during the preceding year re-
mained significant (Table 4). 

DISCUSSION

Although Papanicolaou smears are
an effective tool for the early detection
of cervical cancer, there are still ques-
tions as to whether Pap tests are be-
ing used appropriately by Brazilian
women. The limited availability of epi-
demiological data hampers any at-
tempt to evaluate population-wide
coverage, and production data (num-
ber of tests performed) are not a reli-
able source of information because a
small group of women may be taking
the test repeatedly. Hence the need for
population-based cross-sectional stud-
ies that make it possible to evaluate
and monitor public policy implemen-
tation in this area. Further advantages
of the cross-sectional design include
the ability to obtain a probability sam-
ple, and greater speed and objectivity
of data collection. Among the method-
ological aspects of the present study,
we wish to highlight the low levels of
loss and refusal, and the high similar-
ity in the distribution of demographic
and socioeconomic data between our
sample and the municipal census (26)
(data not shown). There are no data
from Brazil on the quality of self-
reports of Pap testing, but the interna-
tional literature (27–28) suggests that
overreporting may be a problem. This
should be taken into account when the
results presented here are interpreted. 

Our data show that 14% of the
women did not know about the test,
and more than 99% did not know 
the recommended periodicity. A study
conducted in a São Paulo gynecology
hospital showed that 63% of the

women with invasive cervical can-
cer had inadequate knowledge of the
test (29). These results show that fur-
ther efforts to educate women about
Pap testing and cancer prevention are
required.

We found that 78.7% of all women
aged 25–59 years had had a Pap test 
at least once in their lifetime, and that
68.8% had been tested within the pre-
ceding 3 years. Therefore, the 80% cov-
erage goal (with one test every 3 years)
established by the National Program
for the Prevention of Cervical Cancer
(6) was not achieved, particularly if one
considers that the present results may
overestimate coverage because of self-
reporting errors. Comparisons with
data in other Brazilian studies show
64% test coverage in a 1995 INCA (Na-
tional Cancer Institute) population sur-
vey of Pap testing performed at least
once during a woman’s lifetime. This
number ranged, depending on condi-
tions at each municipality, from 79%
for capital cities to 56% for smaller
cities (30). A random population-based
study in São Paulo in 1987 found 69%
coverage for once-in-life testing and
60.8% coverage for the preceding 3
years (31). A 1991 case-control study in
the same city found 67% coverage for
once-in-life testing among control par-
ticipants (32). Data from an earlier
study of women 20 to 69 years old in
the same city with the same methods as
the present study showed 65% cover-
age for the preceding 3 years (33).

Pap tests performed at regular inter-
vals on a large number of women will
produce better results, with more lives
saved, than their frequent repetition
within restricted groups (34). Regular
spacing of tests after two consecutive
negative annual test results leads to
lower costs with a minimal reduction
in potential benefits and greater acces-
sibility for all women (35).

An innovative aspect of the present
study is our calculation of wasted re-
sources caused by the unnecessary
repetition of tests, as expressed by pro-
gram focus. Only an estimated 20.6%
of all tests performed during the year
preceding the study were actually nec-
essary according to program recom-
mendations, waste being greater among

higher socioeconomic levels. The 637
women who were tested during the 12
months prior to data collection repre-
sents more than one half of the target
population of 1 198 women in the pro-
gram. The number of tests needed for
all women once every 3 years would
be roughly 450 tests yearly, consider-
ing the need to repeat the first test and
those tests with inconclusive results.
Therefore, the number of tests cur-
rently being performed in Pelotas
would be more than enough to ensure
100% coverage of the population in an
adequately organized program. This
finding suggests inadequate care, re-
source leakage, and lack of an epide-
miological basis for decision-making
in the local healthcare system. 

Data from the literature call atten-
tion to three determinants of social
inequity in healthcare service usage:
social class, race or ethnicity, and gen-
der (23, 36). The present findings once
again confirm social inequities present
in Brazilian healthcare programs in
terms of coverage. An interesting find-
ing was that nonwhite women, despite
attending gynecologist appointments
as frequently as white women, re-
ceived significantly less coverage in
both public and private sectors. This
suggests that healthcare professionals
may be discriminating against non-
white women. An earlier study in the
same city showed that doctors (who
are almost exclusively white) were less
likely to carry out gynecological or
breast examinations during antenatal
care for black women than for white
women (37). The reasons behind this
possible discrimination deserve fur-
ther investigation. 

The present study showed highest
levels of knowledge and coverage in
women 35 to 44 years old, in agree-
ment with the findings of other studies
discussed above. The lower preva-
lence of knowledge and coverage
among women 25 to 29 years old is
noteworthy, since 75% of these women
had had at least one gynecologist ap-
pointment during the year preceding
the study. On the other hand, the 55-
to-59-year-old group, in which knowl-
edge and coverage were lowest, were
least likely to have been seen by a

Rev Panam Salud Publica/Pan Am J Public Health 16(4), 2004 229

Quadros et al. • Cervical cancer prevention program in southern Brazil Original research



230 Rev Panam Salud Publica/Pan Am J Public Health 16(4), 2004

Original research Quadros et al. • Cervical cancer prevention program in southern Brazil

TABLE 4. Poisson multiple regression analysis of predictors of not having had a Pap test during the previous 3 years, adjusted for con-
founders, in women in Pelotas, Brazil, in 2002 

Crude analysis Adjusted analysisa 

Variable (95% CI) P (95% CI) P

Level 1
Age (years) =0.01b 0.008

25–29 1.7 (1.2–2.2) 1.6 (1.2–2.2)
30–34 1.2 (0.9–1.7) 1.2 (0.9–1.7)
35–39 1 1
40–44 1.2 (0.8–1.7) 1.1 (0.8–1.6)
45–49 1.3 (0.9–1.8) 1.2 (0.9–1.7)
50–54 1.4 (1.0–1.9) 1.4 (1.0–1.9)
55–59 1.6 (1.1–2.1) 1.6 (1.2–2.1)

Skin color <0.001b 0.001
White 1 1
Nonwhite 1.4 (1.2–1.7) 1.4 (1.2–1.7)

Menopause =0.2b 1.0
No 1 1
Yes 1.1 (1.0–1.4) 1.0 (0.7–1.3)

Level 2 ABIPEME socioeconomic level <0.001c 0.001
A/B 1 1
C 2.4 (1.7–3.5) 1.8 (1.2–2.5)
D 3.8 (2.6–5.5) 2.3 (1.6–3.4)
E 5.4 (3.5–8.4) 2.7 (1.7–4.2)

Schooling (years) <0.001c 0.001
12 or more 1 1
9–11 2.1 (1.4–3.1) 1.5 (1.0–2.3)
5–8 2.7 (1.7–4.1) 1.7 (1.1–2.6)
1–4 3.9 (2.5–6.0) 2.4 (1.5–3.6)
No formal education 6.0 (3.9–9.4) 3.2 (2.0–5.1)

Family income <0.001c 0.7
(-fold minimum wage)

>6.0 1 1
3.01 to 6.0 1.8 (1.3–2.5) 1.1 (0.8–1.5)
1.01 to 3.0 2.5 (1.8–3.4) 1.1 (0.8–1.6)
<1 3.1 (2.2–4.5) 1.3 (0.8–2.0)

Marital status <0.001b 0.2
Married 1 1
Single 1.1 (0.9–1.5) 1.2 (0.9–1.5)
Divorced 1.1 (0.9–1.4) 1.2 (0.9–1.4)
Widow 1.7 (1.4–2.3) 1.3 (1.0–1.8)

Level 3 Gynecologist appointments 
during previous year <0.001b 0.001

One or more 1 1
None 4.0 (3.4–4.8) 3.5 (2.9–4.2)

General practitioner appointments 
during previous year =0.001b 0.03

One or more 1 1
None 1.3 (1.1–1.6) 1.2 (1.0–1.4)

Type of health care of last 
gynecological appointment <0.001b 0.4

Private/insurance 1 1
Public sector 1.9 (1.5–2.4) 1.1 (0.9–1.3)

Number of risk factors for cervical cancer <0.001b 0.6
0 1 1
1 1.4 (1.1–1.7) 1.0 (0.8–1.2)
2 1.7 (1.3–2.2) 0.9 (0.6–1.2)
3 2.7 (2.0–3.6) 1.0 (0.7–1.4)

a Adjusted for others variables with P<0.2 in the same level or higher levels in the model of determination.
b Wald test for heterogeneity (Poisson regression).
c Wald test for linear trend (Poisson regression).



gynecologist (61.1%) and most likely
to have consulted a general practi-
tioner (80.7%) (data not shown). This
preference may have contributed to
the lower coverage in this age range. 

Being seen by a physician increases
the chance of becoming acquainted
with and having the test: both special-
ist and general practitioner visits dur-
ing the preceding year favored these
two outcomes. On the other hand, ap-
proximately 30% of the women seen
by a general practitioner, and 16% of
those seen by a gynecologist, had not
been tested in the previous 3 years,
which indicates the large number of
missed opportunities for prevention.
The frequency of missed opportunities
was significantly higher among black
and poor women who were not tested
despite having been seen by a gynecol-
ogist. The probability of not having 
the test was twice as high for women
who were seen by public sector gyne-
cologists during the preceding year
(21.9%) as for private sector users
(10.5%), which indicates that in this
area, the public sector is not perform-
ing as well as the private sector. On the
other hand, focus was similar between
private (18.1%) and public sector users
(23.8%), which indicates a lack of effi-
ciency in both sectors.

Knowledge of the characteristics of
the population studied here is impor-

tant to identify the groups most vul-
nerable to cervical cancer, as a step to-
ward better budget allocation and in-
vestments in higher levels of coverage
in subgroups at greater risk. The crude
estimates presented in Table 3 show
that women with a greater number of
risk factors were also the least likely to
have been tested. The significance of
this variable disappeared after adjust-
ment, and is thus characterized here as
a risk marker but not as a determinant
of not having a Pap test. The women
who needed the test most were those
least likely to be tested, which once
again demonstrates J.T. Hart’s “Inverse
Care Law” (38): healthcare availability
is inversely proportional to one’s need
for it. In a study conducted in Mexico,
the lowest coverage was also found for
the population at highest risk (39).

Efforts to prevent cervical cancer in
Brazil have entailed a combination of
encouraging some (but not all) women
to seek medical care services sponta-
neously with sporadic mass cam-
paigns carried out in 1998 and 2002.
These campaigns placed great empha-
sis on reaching high numbers of
women without excluding those with
a recent negative test. The combina-
tion of spontaneous care-seeking with
indiscriminate campaigns has con-
tributed to an excessive number of
tests—which overburden the system—

among low-risk women. The practice
of frequent, unnecessary testing, on
the other hand, is widespread in both
the public and private sectors, as evi-
denced by the fact that 80% of the tests
in both sectors were unnecessary. One
can only speculate about the specific
reasons for such inefficiency. In the
private sector, where the professional
is reimbursed by the patient or insur-
ance company for every test per-
formed, there is an obvious financial
incentive for frequent, unnecessary
testing (40). In the public sector, on the
other hand, such financial mecha-
nisms do not operate. Possible expla-
nations may include the markedly
lower levels of knowledge about the
test among poor women (as shown in
Table 3), as well as lower access to ser-
vices where the test is carried out. 

The recent expansion of the Family
Health Program  in Brazil entails the
definition of a specific catchment area
for each primary health facility, and
monthly visits to all families by com-
munity health workers. In our view,
this provides an excellent opportunity
to correct the distortions we observed
in our study by actively encouraging
women to spontaneously seek appro-
priate care. It remains to be seen, how-
ever, whether the program will effec-
tively improve Pap test coverage and
focus.
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Objetivo. Determinar la cobertura y la concentración poblacional del tamizaje del
cáncer cervicouterino (con la prueba de Papanicolaou) en una muestra poblacional en 
el Brasil.
Métodos. Encuesta transversal por conglomerados en una muestra de 1 740 mujeres
de 20 años de edad o mayores con antecedentes de actividad sexual. Se recogió infor-
mación acerca de las características sociales, demográficas y conductuales de estas
mujeres, y sobre su familiaridad con la prueba de Papanicolau y la frecuencia con la
que se la habían hecho.
Resultados. De las mujeres entre los 25 y 59 años de edad, en quienes se concentra
el programa de tamizaje nacional, 78,8% habían tenido como mínimo una prueba de
Papanicolaou en su vida, y 68,8% habían tenido una en los últimos 3 años. Según las
estadísticas del programa, 637 de las mujeres que indicaron haberse sometido a una
prueba de Papanicolaou durante el último año, solamente 20,6% necesitaban hacerse
la prueba. Las demás no pertenecían al grupo de edad que se la debía hacer o se ha-
bían sometido a otra prueba hacía menos de 30 meses. Las mujeres de raza negra y las
de bajos ingresos fueron las más propensas a no haberse hecho la prueba en los 3 años
anteriores a la encuesta (41,7 y 64,3%, respectivamente), y fueron precisamente las que
tuvieron el riesgo más alto de padecer de cáncer cervicouterino (62,3% en el caso de
mujeres con tres factores de riesgo o más). La concentración de la prueba en ciertos
grupos mostró una asociación directa con la posición socioeconómica.
Conclusiones. Los porcentajes de cobertura fueron parecidos a los notificados en
otros estudios nacionales, pero este informe es el primero en examinar en quiénes se
concentra el programa nacional. Hemos demostrado que 8 de cada 10 pruebas de Pa-
panicolaou no eran necesarias. La cobertura sigue siendo demasiado pobre, a la luz
de lo recomendado, en mujeres de estrato socioeconómico bajo y en las que están en
mayor riesgo de padecer de cáncer cervicouterino.

RESUMEN

Cobertura y concentración
poblacional de un programa

para la prevención del cáncer
cervicouterino en el sur 

del Brasil

232 Rev Panam Salud Publica/Pan Am J Public Health 16(4), 2004

Original research Quadros et al. • Cervical cancer prevention program in southern Brazil


