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Non-performance of Pap smears among pregnant women 
in the Extreme South of Brazil: prevalence and associated factors

Abstract  Cervical cancer is the third most com-
mon cause of cancer among women worldwide, 
and Pap smears are the best screening strategy for 
its detection. This study evaluated the prevalence 
and the associated factors of the non-performance 
of Pap smears among pregnant women above the 
age of 25 during prenatal care in the municipali-
ty of Rio Grande, Brazil, in 2013. The multivari-
ate analysis was performed by Poisson regression 
evaluated by prevalence ratio (PR). Of the 1,474 
pregnant women included in the study, 21.6% 
(95% CI, 19.5%–23.7%) had not been screened. 
The adjusted analysis evidenced a PR for the 
non-performance among puerperae with 0-4 
years schooling of 2.14 (95% CI, 1.35–3.38) com-
pared to those with 12 years or more. Reporting 
previous abortion and alcohol use during preg-
nancy showed a PR of 1.38 (1.10–1.73) and 1.39 
(1.04–1.84) of not doing so compared to the other, 
respectively. Finally, performing 1–5 prenatal vis-
its evidenced a PR of 1.35 (1.03–1.77) compared 
to the others. A high proportion of pregnant wom-
en non-performing Pap smears and non-compli-
ance with the basic recommendation by the Bra-
zilian Ministry of Health has been found. Health 
professionals should reinforce the need for this test 
and active search for pregnant women in the com-
munity with the profile described herein.
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Introduction

Cervical cancer is the third most frequent tumor 
in the Brazilian female population, behind only 
breast and colorectal cancer. It is the fourth cause 
of cancer death among women in Brazil, with a 
mortality rate of 4.4/100,0001.

Provided it is diagnosed early, only skin 
cancer has a more significant potential for pre-
vention and cure than cervical cancer. Its main 
screening strategy is the conventional Pap smears 
(Papanicolaou). This test is recommended for 
women between 25 and 64 years of age and with 
a triennial frequency for those with two consec-
utive negative results2. The predominant type of 
search for this type of service in Brazil is oppor-
tunistic, that is, for reasons other than the early 
diagnosis of the disease. As a result, half of the 
cases are diagnosed in advanced stages of the dis-
ease, when the prognosis is worse3.

About 20% of Brazilian women aged between 
25 and 64 years have never performed a single 
Pap smear test1. Among those who have already 
undergone this test, a significant proportion did 
so at less than recommended intervals, while oth-
ers are late4. Most of the studies addressing this 
theme seek to evaluate the coverage4-9 and the fo-
cus4 and identify those with a delayed Pap smear5. 
The studied age ranges are entirely different, es-
pecially when we include pregnant women, which 
hampers comparisons and prevents the determi-
nation of the real extent of the problem5-12.

The pregnant women are a population group 
that can portray how screening guidelines are 
being followed. In Brazil, 90% of the pregnant 
women undergo at least one prenatal care vis-
it, and about half of them are at the age when 
this examination is recommended10. Considering 
that this test should be requested at the first visit, 
one would expect a higher rate of coverage and, 
therefore, lower morbimortality rates. Among 
all Brazilian women, the death rate from cervi-
cal cancer is 5 per 100,000, a rather high rate, al-
though the coverage of this test is 78.7%1,13,14.

The increased rate of Pap smears could lead 
to a drastic reduction of morbimortality rates 
for this disease15. Thus, encouraging its perfor-
mance during prenatal care visits could contrib-
ute to the lower number of deaths by this cause. 
Although it has contributed significantly to curb 
morbimortality due to various causes in Brazil, 
the Family Health Strategy has not yet shown a 
significant increase in coverage for this type of 
test16. Many missed opportunities for Pap smears 
are observed here.

This study aims to measure the prevalence 
and identify factors associated with the non-per-
formance of Pap smears among pregnant women 
who had at least one prenatal care visit, who were 
25 years of age or older and had a child in the 
municipality of Rio Grande (RS) during 2013.

Methods

This study was conducted in Rio Grande, a mu-
nicipality with a population of little over 200,000 
inhabitants located in the extreme south of the 
state of Rio Grande do Sul. Ninety-five percent 
of the population live in the urban area and prac-
tically all births (99.5%) occur in the only two 
local maternity hospitals.

Since 2007, perinatal surveys have been car-
ried out every three years to evaluate the quality 
of gestation and delivery care in this municipali-
ty. The most recent study was conducted in 2013, 
from where data shown in this paper originated.

This perinatal study included all births oc-
curring from January 1st to December 31st, 2013, 
whose birth weight was equal to or greater than 
500 grams or reached at least 20 weeks of gesta-
tional age. Also, their mothers should reside in 
urban or rural areas of the municipality of Rio 
Grande.

Because this paper is related to Pap smears 
during the prenatal care period and that this test 
is not routinely recommended for women with 
up to 24 years of age, the denominator of this 
study consisted of only puerperal women who 
had undergone at least a prenatal care visit, who 
were 25 years of age or older, who had never tak-
en the test or had performed it more than three 
years ago. Mothers were approached only once, at 
the hospital, within 48 hours of delivery.

The calculation of the sample size was esti-
mated from data from this same study. Consider-
ing the available “n” of 1,474 postpartum women, 
the prevalence of the outcome (non-performance 
of the Papanicolaou in the last three years) of 
21.6%, a desired confidence level of 95%, losses 
of 3.0%, it was possible to work with a margin 
error of 2.2 percentage points17.

Regarding the study on the identification of 
associated factors, working with an alpha error 
of 0.05, a beta error of 0.20, exposed/unexposed 
ratio of 79/21, a prevalence of disease among 
the unexposed of 23% and risk ratio of 1.4, the 
study should include at least 1,331 puerperae. 
This value is already adjusted by 15% for con-
trol of potential confounders and 3.0% for loss-
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es. These calculations were performed using Epi 
Info 6.0417.

Interviewers were previously trained, and 
a pilot study was conducted. The information 
sought addressed demographic characteristics 
(mother’s age and skin color and whether she 
lived with her companion); socioeconomic sta-
tus (household income, schooling, paid work 
during pregnancy); reproductive history (parity, 
age at first delivery, prior abortion and pregnan-
cy planning); life habits (tobacco and alcohol use 
and physical activity during pregnancy). Preg-
nant women under the guidance of a physician, 
nurse or physical educator regularly engaged in 
directed physical exercise specific to the pregnan-
cy were considered to have performed physical 
activity. Other general exercises performed as a 
school activity, work activity or household chores 
were not considered). Finally, the type of care re-
ceived during gestation and delivery was investi-
gated, including the number of prenatal care vis-
its performed, the trimester of onset and place of 
prenatal care visits, and whether they were done 
in the public or private sector).

The questionnaires were double-entered 
in the Epi Data 3.117 program, the comparison 
made in Epi Info 6.04 and the consistency and 
final analysis in 11.018.

The crude and adjusted analyses were per-
formed by Poisson regression, with robust ad-
justment of the variance19. The outcome measure 
was expressed by the prevalence ratio (PR), 95% 
confidence interval (95% CI) and a p-value of 
Wald’s test for heterogeneity and linear trend. 
Regarding the adjusted analysis, a three-level hi-
erarchical model was elaborated assuming that 
those located at the first level (more distal to the 
outcome) were overdetermining vis-à-vis the 
others20. At the first level, demographic variables 
(age, skin color, and marital status - whether or 
not living with companion) and socioeconomic 
variables (household income, maternal school-
ing, and paid work during the gestational peri-
od) were included; the second level contained the 
variables related to the reproductive life (parity, 
number of children, prior abortion, spontaneous 
or induced abortion, planning of pregnancy of 
this last pregnancy and age at first delivery) and 
behavioral (tobacco use during the gestation-
al period pregnancy-specific physical activity); 
the variables related to the use of health services 
(number of prenatal care visits, number of visits, 
trimester of onset of visits and type of service – 
public or private – where the prenatal care visits 
were conducted) were entered in the third level. 

This model followed the others employed when 
assessing risk factors for the same outcome, with 
a single conservative difference, i.e., all variables 
included in the model were adjusted in the final 
model, regardless of the p-value resulting from 
its association with the outcome (non-perfor-
mance of Pap smears in the last pregnancy)5,8-12. 
This avoids the emptying of the final model and 
allows the assessment of the occurrence of even-
tual negative confounders21. The analyses were 
conducted in Stata 11.0 with a significance level 
of 95 % for two-tailed tests18,21.

 About 7% of the interviews were partially 
re-implemented by telephone or home visit to 
the mother to evaluate the quality of the data 
collected. The Kappa index of agreement for all 
variables tested ranged from 0.63 to 0.89, which 
is at least satisfactory21.

 The consent form was read to the moth-
ers and, in case of agreement, two copies were 
signed, and one of them was retained by the 
participant. The research protocol was submit-
ted and approved by the Health Research Ethics 
Committee (CEPAS) of the Federal University of 
Rio Grande. Also, data confidentiality, voluntary 
participation and the possibility of leaving the 
study at any time without any justification were 
assured.

Results

The Live Births Information System (SINASC) 
evidenced 2,769 births whose mothers lived in 
the municipality of Rio Grande. Of this total, 
2,687 were interviewed, which shows a loss rate 
of around 3%. In addition to these losses, 73 
were excluded because they did not have a single 
prenatal care visit and 1,140 (42.4% of the total) 
because they were under 25 years of age. In total, 
1,474 puerperae aged 25 years or older and who 
had had at least one prenatal care visit remained.

Table 1 shows that most of these mothers 
were white (68.1%), were older than 30 years 
(57.2%), had a companion (89.5%), had a house-
hold income ≥ four minimum wages (52.2%), 
nine years of schooling (72.8%) and were under 
paid work during pregnancy (54.9%). Just over a 
third of them (34.2%) were primiparous, more 
than half (53.6%) had their first child as adoles-
cents, about 30% reported previous abortion, 
16.3% said they were smokers, and nearly one-
third said they practiced some exercise before or 
during pregnancy. Regarding prenatal care, at 
least eight out of 10 had six or more visits and 
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started them in the first trimester of pregnancy. 
Finally, 21.6% (95% CI: 19.5%-23.7%) had not 
performed a Pap smear test in the last three years.

Table 2 shows the prevalence of the outcome 
by category and the crude and adjusted analy-
ses. The prevalence of non-performance of Pap 

smears ranged from 13.0% among those with 
12 years of schooling or more to 38.5% among 
those who started prenatal care in the third tri-
mester of gestation. After adjusting for variables 
of the same level and previous levels, puerperae 
with 0-4 years schooling showed that the preva-

Table 1. Characteristics of pregnant women over 25 years of age who did at least one prenatal visit in the city of 
Rio Grande (RS), Brazil.

Variables % n

Maternal age (years)
 25-29 
 30-34 
 35 and over

42.8
35.2
22.0

632
519
323

Skin color
 White
 Brown
 Black/Brown

68.1
21.8
10.1

1005
321
148

Marital status/living with husband/companion 89.5 1318

Monthly household income in minimum wages
 Up to 0.9
 1-1.9
 2-3.9
 4 and over

3.1
21.7
23.0
52.2

46
319
340
769

Schooling (in years)
 0-4 
 5-8 
 9-11
 12 and over 

6.1
22.1
48.2
23.6

90
326
710
348

Engaged in paid work during pregnancy 54.9 808

Number of children
 1
 2
 3
 4 and over

34.2
33.8
16.0
16.0

502
498
237
237

Age at first delivery (n = 1020)
 13-16 
 17-19 
 20-24 
 Above 25

20.5
33.1
29.1
17.3

209
338
297
176

Prior abortions 29.4 300

CBehavioral
 Tobacco use 
 Alcohol use 
 Engaged in physical activity (before or during)

16.3
9.0
31

239
132
457

Number of prenatal care visits performed
  1-5
 6 and over 

11.8
88.2

174
1300

Started prenatal care visits in the first trimester 82.1 1209

Place of prenatal care visits
  Private
 Public

57.5
42.5

847
627

Prevalence of non-performance of Pap smears 21.6 319

Total 100.0 1.474
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lence of non-performance of the Pap smear test 
was 2.4 (95% CI: 1.35-3.38) times higher than 
the value obtained among those with 12 years of 
schooling or more. Having reported abortion at 
some time in the past and ingested alcohol drink 
during this pregnancy revealed that the prev-
alence of non-performance of Pap smear test 
was 1.38 (1.10-1.73) and 1.39 (1.04-1.84) times 
greater than the value obtained regarding moth-
ers who did not consume alcoholic beverages and 
who did not suffer any abortion, respectively. Fi-
nally, mothers who performed 1-5 prenatal care 
visits showed that the prevalence of non-perfor-
mance of the Pap smear test in this group was 
1.35 (1.03-1.77) times the value obtained in the 
reference group, that is, for those who completed 
six or more visits throughout prenatal care.

Discussion

Despite having performed at least one prenatal 
care visit, two out of ten pregnant women had 
not been submitted to Pap smears, and they 

should have been. The main factors associated 
with the failure to perform were low schooling, 
previous abortion, alcohol intake during gesta-
tion and a low number of prenatal care visits.

We must consider at least three aspects re-
garding the performance of this test when in-
terpreting the results shown here: 1) it may be 
difficult for some women to differentiate gyneco-
logical examination from Pap smears; 2) possible 
bias of information and recall, both subjected to 
the respondent’s report; and 3) overestimation 
of their performance because this is the expected 
behavior11. 

Despite these limitations, we decided to pro-
ceed because most of the studies that address this 
subject use the same methodology, which facil-
itates comparability and self-report is entirely 
accurate22.

 Also, this survey included all pregnant wom-
en in a medium-sized municipality, a unique 
situation in Brazil. It allowed us to estimate the 
actual coverage and not only the number of pro-
cedures performed, as it happens in official sta-
tistics. It achieved a high response rate and dealt 

Table 2. Crude and adjusted analyzes for non-performance of Pap smears in this last pregnancy among pregnant 
women aged 25 years and over who did at least one prenatal visit in Rio Grande (RS), Brazil, in 2013. (n = 1474).

Level Variable
Prevalence of non-

performance of 
Papanicolaou (%)

Prevalence Ratio (CI95%)

Crude Adjusted

I Maternal age (years)
 25-29
 30-34 
 35 and over

21.6
21.8
21.7

p  =  0.994
1.00

1.01 (0.81-1.26)
1.00 (0.78-1.29)

p  =  0.866
1.00

1.06 (0.85-1.32)
1.03 (0.80-1.33)

Skin color 
 White
 Black/brown

20.2
24.8

p  =  0.046
1.00

1.23 (1.00-1.49)

p  =  0.399
1.00

1.09 (0.88-1.34)

Marital status
 Living with companion
 Living without companion

23.4
21.5

p  =  0.584
1.00

0.92 (0.68-1.24)

p  =  0.859
1.00

0.97 (0.71-1.34)

Household income in tertiles
 First
 Second
 Third (best)

24.9
25.7
17.1

p < 0.001
1.00

0.68 (0.53-0.88)
0.25 (0.21-0.29)

p  =  0.229
1.00

1.17 (0.92-1.50)
0.97 (0.72-1.30)

Maternal schooling (years)
 0-4 
 5-8 
 9-11 
 12 and over

31.1
28.5
21.6
13.0

p < 0.001
2.40 (1.59-3.62)
2.20 (1.59-3.04)
1.66 (1.22-2.26)

1.00

p  =  0.020#
2.14 (1.35-3.38)
1.98 (1.37-2.85)
1.55 (1.13-2.14)

1.00

Paid work during pregnancy
 No
Yes

25.0
18.9

p  =  0.005
1.00

0.76 (0.62-0.92)

p  =  0.268
1.00

0.89 (0.71-1.10)

it continues
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with a specific group of the population that, 
even visiting the services systematically and over 
a number of times, most were not submitted to 
this test. Finally, we did not find in Brazil a single 
population-based study that included only preg-
nant women within the age range recommended 
by the Ministry of Health for the performance of 
the Pap smear test.

The prevalence of non-performance of Pa-
panicolaou in this population was 21.6%. There 

are at least two issues that hinder the comparison 
of these results. The first is the small number of 
studies among pregnant women5,23,24, while the 
second is the inclusion of women with a different 
age range than that recommended by the Minis-
try of Health, that is, not only from the age of 25.

A study carried out in 2010 in this same mu-
nicipality, also with pregnant women, found a 
non-performance of Pap smear test rate of 33%5. 
An almost 50% greater difference is because this 

Table 2. Crude and adjusted analyzes for non-performance of Pap smears in this last pregnancy among pregnant 
women aged 25 years and over who did at least one prenatal visit in Rio Grande (RS), Brazil, in 2013. (n = 1474).

Level Variable
Prevalence of non-

performance of 
Papanicolaou (%)

Prevalence Ratio (CI95%)

Crude Adjusted

II

 

Number of children
 1
 2
 3
 4 and over

15.1
20.5
28.2
31.3

p < 0.001
1.00

1.35 (1.03-1.77)
1.87 (1.40-2.50)
2.06 (1.56-2.73)

p  =  0.227
1.00

1.53 (0.73-3.19)
1.88 (0.88-4.01)
1.89 (0.87-4.09)

Prior abortion 
 No
 Yes

22.2
30.0

p  =  0.008
1.00

1.35 (1.08- 1.68)

p  =  0.005*
1.00

1.38 (1.10-1.73)

Planning current pregnancy 
 Yes
 No

18,1
24,5

p  =  0.003
1.00

1.35 (1.10-1.65)

p  =  0.954
1.00

0.99 (0.78-1.26)

Age at first delivery (years)
 13-16 
17-19 
20-24 
25 and over

29.7
27.2
22.9
15.9

p  =  0.012
1.86 (1.35-2.78)
1.71 (1.17-2.50)
1.44 (0.97-2.14)

1.00

p  =  0.649
1.25 (0.81-1.94)
1.30 (0.86-1.97)
1.26 (0.84-1.89)

1.00

Tobacco use
 No
 Former smoker
 Smoker

19.1
24.2
31.0

p < 0.001
1.00

1.27 (0.96-1.68)
1.62 (1.29-2.04)

p  =  0.548
1.00

1.10 (0.81-1.50)
1.16 (0.88-1.52)

Alcohol use 
 No
 Yes

20.5
34.1

p < 0.001
1.00

1.66 (1.29-2.16)

p  =  0.025*
1.00

1.39 (1.04-1.84)

APhysical activity specific to pregnancy
 No
 Yes

23.5
17.9

p  =  0.022
1.00

0.77 (0.61-0.96)

p  =  0.664
1.00

0.95 (0.74-1.21)

III Number of prenatal care visits performed
 1-5
 6 and over

35.1
19.8

p < 0.001
1.77 (1.40-2.22)

1.00

p  =  0.028*
1.35 (1.03-1.77)

1.00

Trimester of prenatal care visits onset 
 First
Second
Third

19.3
31.9
38.5

p < 0.001
1.00

1.66 (1.33-2.06)
1.99 (1.21-3.29)

p  =  0.275
1.00

1.23 (0.94-1.60)
1.27 (0.74-2.17)

Place of prenatal care visits
 Private
 Public

19.8
24.1

p  =  0.050
1.00

1.21 (0.99-1.47)

p  =  0.07
1.00

0.81 (0.64-1.02)
# Wald’s for linear trend; * Wald’s test for heterogeneity.
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study included all pregnant women, regardless 
of age, therefore, disregarding the Ministry’s rec-
ommendation. This raises the rate of non-per-
formance due to the non-compulsory condition 
to perform before the age of 25. A study among 
pregnant women in 2010 in Juiz de Fora (MG) 
found a prevalence of 26.6%. However, among 
those in arrears, 53.6% were up to 24 years of 
age23. In Pelotas, a neighboring city, a study con-
ducted in 2003 that included women between 
the ages of 20 and 59 showed a non-performance 
rate of 17.0%9. Besides the age group, this study 
has a 10-year difference between the moments of 
data collection, a period in which a considerable 
expansion of primary health services in the re-
gion was observed, which was the main responsi-
ble for the provision of this type of care.

One data that may serve as a baseline for not 
performing this test is that provided by the 2008 
PNAD, which found a prevalence of Pap smear 
non-performance of 13% among women aged 
25-64 years25. Women in arrears should be add-
ed to this value, which may become closer to the 
prevalence found in this study. The fact is that, 
despite being in the required age for this test, 
with many of them even being late, and having 
visited the doctor at least once during prenatal 
care, two out of ten pregnant women living in the 
municipality of Rio Grande were not submitted 
to this test. 

Puerperae with up to eight years of school-
ing showed a prevalence about twice as high of 
not performing the Pap smear test compared to 
those with 12 years or more of schooling. School-
ing is one of the most important determinants of 
maternal and child health conditions. The higher 
the education of women, the better the care for 
their health, the higher the search for early diag-
nosis services, and the earlier they seek medical 
care when they need it26,27. 

Based on several other studies that sought to 
measure the independent effect of schooling on 
non-performance of Pap smears, even after ad-
justing for several confounders, all showed signif-
icant measures of effect, revealing the relevance 
of this variable regarding this outcome5,9-12,28-30. In 
these already mentioned studies, women with up 
to eight years of schooling showed at least a 50% 
greater probability of not performing Pap smears 
compared to the others.

Among those who reported previous abor-
tion (induced or spontaneous), the prevalence 
of not undergoing this test was about 1.4 times 
higher when compared to the others. Having two 
or more abortions was also significantly associ-
ated with non-performance of Pap smear tests 
among those women treated in an area covered 
by the Family Health Strategy29.

Puerperae who consumed alcohol during 
pregnancy had a prevalence of approximately 1.4 
times higher than the non-performance of Pap 
smears compared to non-users of alcohol during 
pregnancy. We failed to find any published stud-
ies in which alcohol was maintained as a risk fac-
tor for not performing this test, after adjustment. 
It should be noted that individuals who routinely 
consume alcohol have less self-care, and this test 
can be included in this group since it is the early 
search for a possible health issue31. However, this 
lacks consistency, hence the need for other stud-
ies investigating this variable.

Performing less than six prenatal consulta-
tions increased the prevalence by 1.35 times of 
not performing Pap smears compared to those 
who completed seven or more prenatal care vis-
its. As mentioned earlier, in a health system where 
screening programs are predominantly opportu-
nistic, the search for care is directly linked to in-
creased coverage. Thus, the more the visits, the 
higher the probability of performing Pap smears. 
This occurred in Juiz de Fora, MG, where 11 pre-
natal care visits were shown to be protective for 
Pap smears23. Perhaps such a large number of vis-
its were not required to provide protection.

Besides the fact that 21.6% of pregnant wom-
en did not perform Pap smears when they had to, 
what draws attention in this study is that approx-
imately 90% of them have completed at least six 
prenatal visits, and yet a significant proportion 
was not submitted to this test. This suggests that 
the increasing and timely expansion of primary 
health care services has not been accompanied by 
the use of situations where service coverage could 
be increased, including the early detection of cer-
vical cancer. This, of course, contributes to the 
maintenance of high cervical cancer mortality 
rates not only in Brazil but also in other low- and 
middle-income countries13,32. 

This challenge must be addressed more deci-
sively, in organized and resolute fashion, or easily 
preventable deaths will be recurrent in the country.



3564
Te

rl
an

 R
J, 

C
es

ar
 JA

Collaborations

RJ Terlan and JA Cesar participated equally in all 
the elaboration stages of this paper.
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