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Risk factors associated with human papillomavirus infection in
two populations from Rio de Janeiro, Brazil
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We investigated human papillomavirus (HPV) infection in two female populations from diverse socio-economic
strata from the state of Rio de Janeiro and we also investigated the possible co-factors related to infection and the
progression to cancer. In Group I, the reference group of this study, 10.7% of the patients presented HPV infection,
as detected by generic PCR, while in Group Il (low socio-demographic conditions) HPV was detected in 31.1% of
the samples. HPV16 was the most prevalent virus type found in both Groups I and II (5.3% and 10%, respectively),
Jfollowed by HPV 18 (1.3% and 4.7%, respectively). Although only a small sample was analysed, we detected differ-
ences among the groups regarding the rates of HPV infection, HPV types, age, ethnicity, familial income, schooling,
marital status, parity, tobacco smoking and oral contraceptive use. For Group I, the Papanicolaou test was the most
powerful independent factor associated with HPV status, followed by an age of under 30 years old, the number of
sexual partners and black ethnicity. Our data are in agreement with the co-factors that are typically described for
the developed world. For Group II, the Pap test was also the most relevant variable that was analysed, but the his-
tory of other sexually transmitted diseases and the use of alcohol were additional factors that were implicated in
infection. These findings point out the need for the development of general and specific strategies for HPV screening
of all Brazilian women.
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The World Health Organization presents data placing
cervical cancer as the second most prevalent malignant
neoplasia in women worldwide, with nearly 500,000
new cases and 250,000 deaths each year (Baseman &
Koutsky 2005). Most of the cases arise in the developing
world, where organised screening programmes using the
Papanicolaou preventive test have not been successfully
implemented (Jones 1999). In Brazil, cervical cancer is
the second most prevalent cause of death from cancer
(INCA 2008). In the last two decades, malignant trans-
formation has progressively been detected in younger
women (Pereira et al. 2007).

Large epidemiological and prospective studies con-
ducted in various countries have shown that the risk of
developing cervical cancer is strongly associated with
the presence and persistence of high-risk genital pap-
illomavirus types (Bosh & San José 2003). Neverthe-
less, it has been established that human papillomavirus
(HPV) infection is the most important, but not the ex-
clusive, risk factor to cervical cancer. Hence, epidemio-
logical investigations have focused on the role of co-
factors associated with cancer progression (Baseman &
Koutsky 2005).
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Brazil is a large country, representing diverse socio-
economical conditions in different regions and states.
Cancer incidences also vary extensively, ranging from
26.7/10° in the South to 43.8/10° in the North (INCA
2008). Even within the Rio de Janeiro metropolitan area,
we can find a portion of the population in a high urban
development index and another portion of the population
living under the poverty line.

The literature has already indicated that social and
economic differences determine diverse profiles in can-
cer outcome. Additionally, important co-factors are re-
lated to cancer, such as sexual behaviour, the number of
years of schooling and familial income, among others.
However, little is known about these co-factors in rela-
tion to the risk of HPV infection (Cuschieri et al. 2004).
It is also important to note that most of the previously
published Brazilian research has focused on women pa-
tients who attended public health clinics and that this
group presented high HPV frequencies (Cavalcanti et
al. 2000, Oliveira et al. 2007, Pereira et al. 2007). Little
is known about middle class female groups, but lower
levels of HPV infection might be expected (Syrjanen et
al. 2003, Naud et al. 2006). The aim of our study was
to evaluate HPV frequency and to determine if socio-
economic differences are related to the frequency of
HPV infections in two different populations. Finally,
we aimed to verify whether or not the cancer co-factors
are present in different degrees. Thus, we investigated
two populations of females, who attended either a pri-
vate or a public gynaecological service, from the state
Rio de Janeiro. Prophylactic vaccines for HPV infection
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are now a reality, but since geographical variations in
the prevalence of HPV types and co-factors have been
documented worldwide (Lepique et al. 2009), further
knowledge of the epidemiological data regarding HPV
infection in our country may assist health authorities in
planning local prophylactic and therapeutic strategies
of cancer control.

PATIENTS, MATERIALS AND METHODS

Study design - This was a cross-sectional study con-
ducted in order to verify HPV infection rates in two
female populations. The sample size was determined
according to the female population from Marica and
Itaborai (approx. 70,000 adult women). The expected
HPV prevalence for Group I and Group II ranged from
10-25%, respectively. We also evaluated the co-factors
related to the risk of HPV infection and to cancer out-
come. The study population included 150 women who
attended a private gynaecological clinic from the Mu-
nicipio de Marica (Group I - reference group, minor risk)
and 150 women who attended the Policlinica Francisco
da Cruz Nunes, Municipio de Itaborai (Group II - major
risk), from January-December 2005. The women were
subjected to a routine exam and were randomly selected
for the study. The cervical smears were collected with a
cervical cytobrush and were transported in Tris-EDTA
buffer and stored at -20°C.

Questionnaire - A self-administered questionnaire
about the demographic data and medical history was
answered by all of the women enrolled in this study, fol-
lowing informed consent. All of the women were then
interviewed with respect to their reproductive and sex-
ual life variables. The women with a recent history of
treatment of lesions associated with HPV, conisation or
hysterectomy were excluded. The medical services from
the Universidade Federal Fluminense adopted a standard
questionnaire that was then applied in this study. The
study protocol was approved by the Ethical Committee
of the Universidade Federal Fluminense.

Cytologic test - The Papanicolaou-tested smears were
classified as normal for a normal epithelium, inflamma-
tory for minor alterations of cells, low grade squamous in-
traepithelial lesions (LSIL) for low grade neoplasia, high
grade squamous intraepithelial lesions (HSIL) for mod-
erate/severe neoplasia, invasive cancer and ASCUS for
atypical squamous cells of undetermined significance.

DNA extraction - The samples were incubated for 4 h
at 50°C in digestion buffer (10 mM TRIS-HCI pH 8.3,
I mM EDTA pH 8.0, 0.5% Tween-20, 400 pg/mL pro-
teinase K). DNA was extracted with phenol-chloroform-
isoamyl alcohol, precipitated with 0.3 M sodium acetate
and three volumes of 100% ice cold ethanol, washed
with 70% ethanol, air dried and resuspended in 50 puL
of sterile water.

HPV detection by the polymerase chain reaction
(PCR) - Consensus primers, MY09/11, which amplify
450 bp DNA sequences within the L1 region of HPV,
were used to detect generic HPV DNA. The amplifica-
tion was carried out in a 50 pL reaction mixture (1X

PCR buffer, 200 pM dNTPs, 1.5 mM MgCl,, 50 pmol
of each primer, 0.25 U unit of Taq polymerase and 5 pL
of sample) as described elsewhere (Pereira et al. 2007).
The B-actin primers were used as an internal control.
PCR products were analysed on a 1.3% agarose gel with
ethidium bromide staining for visualisation of DNA un-
der an ultraviolet light.

HPV typing - HPV typing was done by PCR amplifi-
cation with primers from the E6 gene DNA sequences of
HPV 6, 11,16, 18, 31, 33, 35 and 58 (Pereira et al. 2007).

Statistical analysis - A data bank including the de-
mographic and behavioural factors was generated and
analysed using the EPInfo 2004 statistical software pack-
age (Center for Disease Control and Prevention, Atlanta,
EUA, 2004). The biological, socio-economic and demo-
graphic differences were compared through Chi-square
tests with a Yates correction. The significance level of
tests (p) was set at 0.05. The association between expo-
sure and outcome was expressed by means of prevalence
ratios (PR) (Coutinho et al. 2008).

RESULTS

The groups that were analysed were composed of
population cohorts attended at their annual preventive
cytological test.

The average age of participants was 33 years, rang-
ing from 14-79 years old. The profiles of the demograph-
ic and socio-economic characteristics of the two studied
groups are presented in Table I. Analysis revealed that
there were statistically significant differences regarding
mean age of the female population, ethnicity, familial
income, schooling, marital status, menarche, parity, to-
bacco smoking and use of oral contraceptive (OC use).

Regarding HPV infection, we found that in Group I,
HPV DNA was detected in 10.7% of the patients (16/150)
while in Group II, the HPV DNA was detected in 31.1%
(46/150) of the patients. HPV 16 was the most prevalent
type found in both groups (5.3% and 10%, respectively),
followed by HPV 18 (1.3% and 4.7%, respectively). The
high-risk types, 33 and 58, were both found at 0.7% in
Group I and at 4% and 2%, respectively, in Group II.
Types 6, 11 and 35 were only found in Group II (2%,
0.7% and 2%, respectively) and HPV 31 was not detect-
ed. Multiple infections were found in 0.7% of the samples
from Group I and in 3.3% of the samples from Group
II. Both of the groups presented MY positive samples
(4 samples in Group I and 12 samples in Group II) that
remained untyped by PCR specific primers (Table II).

As presented in Table II, the patients from Group II
had a 1.72-fold greater chance of being infected by HPV
(p <0.001). This group also had a 2.1-fold greater chance
of being infected by the high-risk viruses. The cytologi-
cal test results showed that Group I had a low rate of
HSIL (1.3%) while Group II had an 8.7% rate of HSIL.
The statistical analysis demonstrated that there was a
1.77-fold greater chance of a woman presenting HSIL if
she belonged to Group II (p < 0.001), when compared to
women from Group I.

The bivariate-analysis showed that there were specif-
ic variables associated with HPV infection in these dis-
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TABLE 1

Demographic and socio-economic factors evaluated for studied female groups

Group I Group 11

Variables n (%) n (%) p value

Age
30 years or more 76 (50.7) 100 (66.7) 0.007
-30 years 74 (49.3) 50 (33.3)

Ethnic group
Non black 146 (97.3) 120 (80) <0.001
Black 42.7) 30 (20)

Familiar income
+2 minimum salaries 118 (78.7) 45 (30) <0.001
0-2 minimum salaries 31 (21.3) 104 (70)

Schooling
More than eight years/college 118 (78.7) 46 (30.7) <0.001
Illiterate/less than eight years 32 (21.3) 104 (69.3)

Marital status
Married/with partner 82 (55) 101 (67.3) 0.033
Single, widow, separate 68 (45) 49 (32.7)

Sexarca
Till 17 years 75 (50.3) 80 (53.4) 0.687
18 years or more 74 (49.7) 70 (46.6)

Menarca
Till 13 years 61 (40.9) 82 (54.7) 0.024
14 years or more 88 (59.1) 68 (45.3)

Number of partners
One partner 54 (36) 43 (28.9) 0.232
More than one partner 96 (64) 106 (71.1)

Parity
Till two children 112 (74.7) 67 (44.7) <0.001
Three or more children 38 (25.3) 83 (55.3)

Alcohol use
No 133 (88.6) 128 (85.3) 0.472
Yes 17 (11.3) 22 (14.7)

Tobacco smoking
No 132 (88.0) 112 (75.2) 0.007
Yes 18 (12.0) 37 (24.8)

Abortion
No 124 (74.4) 116 (77.3) 0.312
Yes 26 (25.6) 34 (22.7)

Familiar history of neoplasia
No 111 (74.4) 110 (73.3) 0.922
Yes 38 (25.6) 40 (26.7)

Other sexually transmitted diseases
No 133 (88.7) 131 (87.3) 0.859
Yes 17 (11.3) 19 (12.7)

Oral anti-contraceptive
No 77 (51.3) 117 (78) <0.001
Yes 73 (48.7) 33(22)

Condom use
Yes 15 (10) 14 (9.3) 1.0
No 135 (90) 136 (89.7)

statistical test used: Chi-square with continuity correction.
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TABLE 11

Statistical analysis of human papillomavirus (HPV) infection, high risk HPV types detected and cytological diagnosis
among studied groups

Prevalence ratio

Variables Group [ Group 11 (IC 95%) p value
HPV
Negative 134 (89.3) 102 (68.9) 1.72 (1.39-2.11) <0.001
Positive 16 (10.7)¢ 46 (31.1)°
High risk HPV
No 138 (92) 115 (73.3) 2.1 (1.61-2.56) <0.001
Yes 12 (8.0)° 34 (26.7)"
Lesions classified by cytology
Normal-inflammatory-ASCUS 140 (93.4) 134 (89.9) 1.00
LSIL-HPV 8 (5.3) 2 (1.4) 0.31 (0.12-0.42) 0.14
HSIL-cancer 2 (1.3) 13 (8.7) 1.77 (1.40-2.24) 0.01

statistical test used: Chi-square with continuity correction. a: 16 positive samples presenting 12 high risk types and four untyped
viruses; b: 46 positive samples presenting 34 high risk HPV, four low-risk HPV6 and eihgt untyped viruses. ASCUS: atypical
squamous cells of undetermined significance; LSIL: low grade squamous intraepithelial lesions.

tinct populations (Table I1I): in Group I, women younger
than 30 years old had a 3.1-fold greater chance of being
infected by HPV, as well as black women (PR = 5.2),
single, separated or widowed women (PR = 2.7), women
with more than one sexual partner (PR = 8.4) and wom-
en using oral contraceptives (PR = 2.3). Patients who
presented altered results upon cytological testing had
a 27.7-fold greater chance of being infected with HPV,
compared to women without cytological alterations (p
< 0.001). Following analysis of Group II, we observed
there to be diverse co-factors related to HPV infection:
women using alcohol had a 2.5-fold greater chance of
being infected (p = 0.001) and tobacco smoking was re-
lated to increased risk of infection (PR =2.0) as well as a
history of other sexually transmitted diseases (STD) (PR
=2.7). Early beginning of sexual life gave borderline re-
sults (PR = 1.5). The patients presenting altered results
upon cytological testing had a 4.3-fold greater chance of
being infected with HPV compared to women without
cytological alterations (p < 0.001).

DISCUSSION

In Brazil, cervical cancer remains a major public
health problem and it has a marked variation in inci-
dence between the different regions of this vast coun-
try. An organised national screening programme ex-
ists, but in practice it performs inadequately, except
for some local programmes (Oliveira et al. 2007). Our
study aimed to verify if women in these different re-
gions are differently exposed to the known risk factors
of the disease. As expected, the population variables
revealed that the two groups were statistically different
regarding the rates of HPV infection, frequency of high
grade lesions, age, ethnicity, familial income, school-
ing, marital status, menarca, parity, tobacco smoking
and OC uses (Table I).

With regard to HPV infection, we detected a strongly
different prevalence amongst the groups: 10.7% of Group
I presented HPV infection, while in Group II, nearly
31.1% presented HPV infection (Table II) (p < 0.001).
Naud et al. (2006) found infection prevalence rates of
31.4%, similar to those found for Group II (31.1%), after
studying a similar population, but with a lower mean age
(26.6 years old). It is noticeable that estimates of HPV
prevalence among women around the world range from
2-44% (Cushieri et al. 2004, Clifford et al. 2005). Such
a wide variation is explained by differences in the age
range of the studied groups as well as the sensitivity of
the DNA assay for detection of HPV infection (Bosh &
San Jose 2003). Due to our small sample size, the strati-
fication by age significantly compromised the statistical
power of the analysis, thus requiring further studies that
use an adequate number of samples.

The literature has already documented that cervical
cancer is a disease associated with populations that sub-
side in lower developed areas that are associated with
poverty and its particular socio-demographic variables
(Jones 1999). However, HPV infection, now regarded
as an endpoint marker for cervical cancer, is related to
socio-demographic factors. The rate of prevalence of
HPV infection in reference Group I is considered to be
low and this is similar to studies from developed coun-
tries, such as Italy, the Netherlands and Spain (Clifford
et al. 2005). Thus, this reinforces the idea that higher
socio-demographic variables result in better control
over not only cervical cancer but also HPV infection
and likely other STDs.

Following analysis of the profile of HPV types, we
noticed that HPV 16 was the most prevalent type found in
both Group I and Group II (5.3% and 10%, respectively),
followed by HPV 18 (1.3% and 4.7%, respectively). Giu-
liano et al. (2002) and Syrjanen et al. (2003) described
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TABLE III

Prevalence ratio (PR) of HPV infection in relation to biological, socioeconomic and demographic variables

Variables Group | Group 11
HPV HPV PR HPV HPV PR
) ) (IC 95%) () ) (IC 95%)

Citology

Normal/inflammatory 3 127 1.00 28 100 1.00

Ascus/LSIL/HSIL/cancer 13 7 27.7 (8.8-90.9) 18 1 4.3 (6.1-3.1)
Age

30 years or more 4 72 1.00 27 72 1.00

Till 30 years 12 62 3.1 (1.0-9.1) 19 31 1.4 (0.9-2.3)
Ethnic group

Non black 14 132 1.00 36 82 1.00

Black 2 2 5.2 (1.7-15.6) 10 20 1.1 (0.6-1.9)
Familiar income

+ 2 minimum salaries 12 106 1.00 15 30 1.00

0-2 minimum salaries 4 27 1.3 (0.4-3.7) 31 71 0.9 (0.6-1.5)
Schooling

+ 8 years/ college 12 106 1.00 17 29 1.00

Illiterate/- 8 years 4 28 1.2 (0.4-3.4) 29 73 1.3 (0.8-2.8)
Marital status

Married/ with partner. 5 77 1.00 31 68 1.00

Single, widow, separate 11 57 2.7 (1.0-7.2) 15 34 1.0 (0.6-1.6)
Menarca

14 years or more 5 56 1.00 25 56 1.00

Till 12-13 years 11 77 1.5 (0.6-4.2) 21 46 1.0 (0.6-1.6)
Sexarca

18 years or more 8 67 1.00 20 58 1.00

Till 17 years 8 66 1.0 (0.4-2.6) 26 44 1.5 (0.9-1.4)
Number of sexual partners

One partner 1 53 1.00 11 31 1.00

More than one partner 15 81 8.4 (1.2-62.5) 35 70 1.3 (0.7-2.3)
Parity

Till two children 16 96 1.0 24 43 1.00

Three or more childern 0 38 - 22 59 0.8 (0.5-1.2)
Alcohol

No 13 120 1.00 32 94 1.00

Yes 3 14 1.8 (0.6-5.7) 14 8 2.5(1.6-3.9)
Tobacoo smoking

No 14 118 1.00 27 83 1.00

Yes 2 16 1.3 (0.3-5.1) 19 18 2.0 (1.5-3.3)
Abortion

No 13 111 1.00 32 82 1.00

Yes 3 23 1.1 (0.3-3.6) 14 20 1.5(0.9-2.4)
History of familiar neoplasia

No 13 98 1.00 32 77 1.00

Yes 3 35 0.7 (0.3-2.2) 14 25 1.2 (0.7-2.0)
Other STD

No 13 120 1.00 36 93 1.00

Yes 3 14 1.8 (0.6-5.7) 10 9 2.7 (1.2-5.6)
Oral contraceptive use

No 5 72 1.00 35 80 1.00

Yes 11 62 2.3 (0.9-6.4) 11 22 1.1 (0.6-1.9)
Condom use

Yes 2 13 1.00 6 8 1.00

No 14 121 1.3 (0.3-5.1) 40 94 1.4 (0.7-2.8)

statistical test used: Chi square with continuity correction.
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similar results following studies of random populations
in Russia and the USA. In Brazil, a large cohort study in
Sao Paulo presented similar results for HPV16, but the
prevalence of HPV18 was lower (Villa et al. 2000).

In this study, we investigated the cytological status
of the two groups. In both groups, 86% of the patients
presented with a normal Papanicolaou test (Pap test) re-
sult or an inflammatory result. However, it is interesting
to note that the other 14% of the results were statistically
different: Group II presented 13 high-risk lesions among
the 20 altered Pap tests, while Group I presented only
two high-grade lesions, among the 20 positive Papanico-
laou smears, revealing a significant risk of cancer devel-
opment in Group II (p < 0.0001) (Table II).

Despite these differences, the most meaningful re-
sult was that an altered cytological result for the two
studied populations could then be evaluated as a predic-
tor of HPV infection. In Group I, patients who presented
altered results upon cytological testing had a 27.7-fold
greater chance of being infected with HPV when com-
pared to women without cytological alterations (p <
0.001) and Group II patients had a 4.3-fold greater chance
of being infected with HPV (p < 0.001). In fact, this was
expected since the Pap test is a powerful method of clini-
cal detection of active infections caused by HPV in the
genital tract. Franco et al. (1999), as well as Naud et al.
(2006), also described the Pap test as the most important
predictor of HPV infection. In fact, the Pap test may be
the only meaningful factor related to risk, since the Pap
test can be regarded as an indication that the woman had
access to medical care services. Therefore, as expected,
these results corroborate the use of the Pap test as an
outstanding exam for screening women at risk of HPV
infection. The importance of cytology as a marker for
cervical cancer has led many authors to reemphasise the
relevance of an altered Pap test as an indicator of HPV.
Therefore, the combination of cytology and molecular
tests are the most important factors described at present
for cancer prevention. An alternative study has analy-
sed HPV serology and the cancer biomarkers of proteins
p53 and pl6, but no agreement on cancer prevention was
achieved (Heilman & Kreinberg 2002).

In our study, due to the small sample size, a multi-
variate analysis was not performed. Thus, we have to
consider the possibility that confounding variables led
to altered prevalence results. In addition, other risk fac-
tors, such as the number of visits to gynaecological care
and the interval between Pap tests, although recorded,
were not evaluated in this article due to a great amount
of misinformation during interviews and thus the data
were discarded as incomplete or controversial.

As described in Table II1, a highly significant factor
associated with HPV infection in Group I was an age
under 30 (PR = 3.1). Marital status was also frequently
associated with infection (PR = 2.7), as well as ethnic-
ity (PR = 5.2). HPV infection also prevailed in women
with more than one sexual partner (PR = 8.4). Several
authors have described similar results, especially in re-
gards to the number of lifetime sexual partners (Bauer
et al. 1993, Mufioz et al. 1996, Wang et al. 2003, Base-

man & Koutsky 2005). We have chosen the criterion
“one sexual partner versus more than one sexual part-
ner” since women with a single long-term sexual partner
were less likely to acquire sexually transmitted infec-
tions when compared to women who reported more than
one partner (Pereira et al. 2007). For group 11, a previous
history of STD was significantly related to HPV infec-
tion (PR = 2.7) and this likely reflects other related risk
factors, such as the number of sexual partners. It is im-
portant to note that infection by other genital pathogens
also contributes to the risk of HPV infection by depress-
ing local immunity. Nevertheless, co-infections in the
genital tract can result in complex interactions between
the different pathogens and the immune system of the
host (Ferenczy et al. 2003), a discussion that is beyond
the scope of this study.

A few studies have addressed the risk of smoking
and infection and have found a significant correlation,
attributed to a local impairment of cell-mediated immu-
nity, but the effect of this was small (Burk et al. 1996,
Wang et al. 2003, Stern 2005). In our statistical analysis,
we found a significant correlation between the presence
of HPV DNA and current smokers (PR = 2.0), but fur-
ther studies concerning the amount of smoking per day
are required to elucidate a possible relationship. Alcohol
use, not only addiction, was significantly related to HPV
occurrence in the genital tract (Table III). As previously
proposed by Ho et al. (1988), alcohol use could alter so-
cial behaviour, leading to an augmented risk of exposure
to STD-causing agents.

The peculiar results that were found for Group II
suggested that the analysed co-factors can express the
profile of this population, based on alcohol use and his-
tory of other STDs. In addition, the high prevalence
described may be associated with other borderline
variables, such as tobacco smoking, early beginning of
sexual life and abortion, among others factors that are
usually associated with poorer populations from devel-
oping countries. The finding of such diverse conditions
and the risk of exposure within the same geographical
region, poses a challenge to public health: to develop not
only general but also specific strategies for screening
all Brazilian women.
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