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A study of 759 cervical cancer patients, 1,430 controls, and 689 sex partners in four
Latin American countries has made it possible to assess the influence of multiple
factors upon the risk of invasive cervical cancer. The principal risk factors identified
were the woman’s age at first coitus, the number of her steady sex partners, her
number of live births, the presence of DNA from human papillomavirus (HPV) types
16 or 18, a history of venereal disease, nonparticipation in early detection pro-
grams, and low socioeconomic status. There is good reason to believe that extensive
detection programs directed mainly at high-risk groups in the Americas can reduce
the high incidence of cervical cancer in this Region.

ancer of the uterine cervix causes

more than 30,000 deaths per year
among women in the Americas (I), de-
spite the fact that a large number of the
deaths from this disease can be avoided
by early detection (2). Indeed, the inci-
dence in Latin America continues to be
several times higher than that observed
in developed countries, and the highest
levels in the world have been observed in
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Latin American cities (1). A series of
circumstances—relating to culture, edu-
cation, and access to health services—
that affect vast sectors of these popula-
tions expose many women to certain
high-risk etiologic factors and probably
explain the persistently high incidence of
this disease within the Region.

Cancer of the uterine cervix is consid-
ered a sexually transmitted disease (3, 4),
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as evidenced by its absence among vir-
gins and its high incidence among
women who start having sexual relations
young or who report having a large num-
ber of sex partners (5). Recently, the
human papillomaviruses have been rec-
ognized as possible transmissible carcin-
ogenic agents (6). However, these viruses
are not found in all tumorous lesions and
are often found in healthy women, which
suggests that their presence is neither
necessary nor sufficient for tumor devel-
opment. Also, their exact means of trans-
mission is not known, and it is probable
that they interact in as yet undefined
ways with other factors such as hor-
mones and tobacco byproducts. How-
ever, laboratory techniques for studying
these viruses are still in the developmen-
tal stage, and none of those currently
available can be considered ideal.

Other identified risk factors include a
woman’s number of pregnancies (7, 8),
low socioeconomic status (9), smoking
practices (10, 11), use of oral contracep-
tives (12), and lack of certain nutrients
(13, 14). Certain characteristics of sex
partners, mainly with regard to their role
as possible carriers of an etiologic agent,
are also considered probable determi-
nants of risk (15, 16). In sum, many fac-
tors are involved in the etiology of this
neoplasm; and even though a great deal
of research has revealed valuable infor-
mation about several of these factors, the
specific manner in which they interact is
still unknown.

To help define the specific risk factors
(including the ““male factor’”) responsible
for the high incidence of invasive cervical
cancer in Latin America, and to clarify
interactions among the different factors,
our group carried out a study of cases
and controls in four different areas. This
study obtained detailed information
about the study subjects’ demographic,
sexual, reproductive, medical, and di-
etary histories as well as about their hy-
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gienic practices, tobacco consumption,
and participation in early cervical cancer
detection programs. Similar information
was obtained from the partners of
women who said they had had only one
sex partner, and biological samples were
obtained from all the study subjects to
determine whether or not DNA from hu-
man papillomaviruses was present in
their genitals. This article summarizes
the findings of that research, a more de-
tailed account of which may be found in
other publications (17-22).

MATERIALS AND METHODS

Cases

Patients with a recent diagnosis of in-
vasive carcinoma of the uterine cervix
were identified before they received
treatment in four geographic areas of
Latin America—Mexico City, Mexico;
Costa Rica (the entire country); Panama
(the entire country); and Bogotd,
Colombia—during the period January
1986-June 1987. Patients under 70 years
old who had lived in one of the study
areas for at least six months were consid-
ered eligible for inclusion in the study.
Their cases were detected by medical per-
sonnel at the main hospitals for cancer
patients in each study region, these being
(1) the Hospital Nacional de Oncologia in
Mexico City, (2) the Hospital San Juan de
Dios, the Hospital México, and the Hos-
pital Calderén Guardia in Costa Rica, (3)
the Instituto Nacional de Oncologia in
Panama, and (4) the Instituto Nacional de
Oncologia in Bogota.

Controls

For each case, two controls were se-
lected. In Bogotd and Mexico City these
controls were both hospital patients,
while in Costa Rica and Panama one was



a hospital patient and one was a member
of the study subjects” community. The
control subjects were matched to cases by
age group, within a five-year range. Re-
placements were found for potential con-
trols with a previous history of cancer or
hysterectomy.

Hospital controls were selected at ran-
dom from lists of inpatients at hospitals
located in the areas where the study sub-
jects resided, excluding those with neo-
plastic, endocrinologic, nutritional, psy-
chiatric, circulatory, gynecologic, or
smoking-related disorders.

The geographic and organizational
characteristics of health services in Costa
Rica and Panama made it possible to use
community controls. These were ran-
domly selected from the census list appli-
cable to each study subject’s area of
residence.

Hospital and community controls who
refused to be interviewed were not re-
placed.

Data Collection

A personal interview was conducted
with each participant. In addition to ob-
taining detailed demographic, sexual, re-
productive, medical, and socioeconomic
data, the interview gathered specific in-
formation on the subject’s employment
history and her dietary, contraceptive,
and hygienic practices. The average du-
ration of the interview was one hour. All
the interviewers were given the same
training and carried out their interviews
in private areas under strict national and
international supervision.

A total of 766 eligible cases were identi-
fied during the study period, and inter-
views were conducted with 759 of these
patients (99.1%). Out of 1,532 eligible
hospital controls, 1,467 (95.8%) were in-
terviewed. Failure to obtain information
from study subjects and controls was due
to death (0.4% among cases versus 0%

among controls), refusal to participate
(0% versus 2.7%), hearing and speech
problems (0.3% versus 0.7%), mental in-
competence (0.1% versus 0.5%), and
change of residence (0.1% versus 0.5%).
In order to adjust both for age at first sex-
ual contact and number of sex partners,
virgins were excluded from the analysis,
37 conirols being excluded for this rea-
son. Overall, therefore, 759 cases and
1,430 controls were included in the
analysis.

Information on the histology of the tu-
morous lesion was obtained from 728
(95.9%) of the study subjects. This infor-
mation indicated that 92% of the lesions
were epidermoid carcinomas and 8%
were adenocarcinomas.

Sex Partners

In order to analyze the ““male factor”’
and isolate it from the effect of the wom-
an’s sexual behavior, the study included
sex partners of those participants who
said they had had only one sex partner
(40% of the cancer patients and 52.8% of
the controls). Forty-four monogamous
patients and 102 monogamous controls
said they were widows. Interviews were
conducted with 204 partners of patients
(corresponding to 78.5% of the living
subjects), and 485 were conducted with
partners of controls (71.1% of the living
subjects). Failure to obtain information
was due to refusal (involving 4.2% of the
patients” partners versus 11.7% of the
controls’ partners), inability to locate in-
dividuals (14.2% versus 12.9%), commu-
nication problems (1.2% versus 1.8%),
and other reasons (1.9% versus 1.9%).

The interviewers, most of them male
physicians, conducted an interview with
each male participant to obtain informa-
tion on sociodemographic factors, sexual
and medical history, genital hygiene, and
family history of cancer, after which they
performed a physical examination with
265
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emphasis on the genital area in order to
assess hygiene, circumcision, and signs
of venereal disease. The interviews lasted
an average of 25 minutes.

Detection of Human Papillomavirus

(HPV)

To determine the presence of HPV, at
the time of the interview a swab of the
tumorous lesion was obtained from each
cancer patient and an endocervical swab
was obtained from each control. In all,
99.6% of the interviewed patients and
95.4% of the interviewed controls agreed
to have these samples taken. In the case
of male participants, a cotton tip applica-
tor was used to obtain a smear from the
coronal sulcus and another from the dis-
tal urethra.

Samples were obtained from 97.5% of
the patients” husbands and 95.2% of the
controls” husbands. These samples were
preserved in phosphate-buffered saline
(PBS), frozen as soon as possible, and
maintained at —20°C until they could be
tested in the laboratory. The tests were
conducted using filter in situ hybridiza-
tion, modified as described in another
publication (18). This procedure detects
specific sequences of viral DNA, permit-
ting the identification of viral types. In
our tests, DNA segments from HPV
types 16 and 18 or HPV types 6 and 11
were used. The tests were carried out un-
der stringent hybridization conditions,
and results were recorded as marginally
positive (+/—) or definitely positive.

Statistical Analysis

In order to estimate the risk associated
with different factors, odds ratios were
calculated as approximations of relative
risk (RR) (23). An RR of 1.5 indicates that
the incidence of the disease is 1.5 times
greater in the group exposed to the factor
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than in the unexposed group; in other
words, the risk is increased 50%.

Unconditional logistic regression was
used to adjust for possible confounding
variables (variables simultaneously re-
lated to the factor under study and to the
disease), and estimates of maximum RR
probability were obtained with 95% con-
fidence intervals (24). Trend tests were
carried out as part of these logistic regres-
sion analyses, categorizing the variable
under study and treating it as a continu-
ous variable. In addition, logistic regres-
sion was used to test the statistical signif-
icance of interactions on a multiplicative
scale.

RESULTS

Community and hospital controls were
combined for the analysis, since no sig-
nificant differences were found between
the two types of controls with regard to
the prevalence of diverse risk factors.

Table 1 shows certain basic demo-
graphic characteristics of the participants
(their basic geographic distribution, age
distribution, and religious affiliations).
The average age of both the patients and
the controls was 46.5 years.

The relative risks shown later (in Tables
2, 3, 4, 6, and 7) are first adjusted solely
for age, to show the effect before the in-
clusion of the confounding variables, and
are then presented adjusted for con-
founding variables—the latter RRs being
generally smaller than the former and
showing the effect of the variable under
study independent of the other factors.

Sexual Behavior

The average age at first coitus was 17.4
years for the patients and 18.8 for the
controls. As shown in Table 2, early initi-
ation of sexual relations was associated
with risk of cancer of the uterine cervix.



Table 1. Basic demographic characteristics of the cervical cancer patients and

control subjects.

Cases Controls

Variables No. % No. %
Location:

Bogota 214 28.2 416 29.1

Costa Rica 192 25.3 372 26.0

Mexico 155 20.4 294 20.6

Panama 198 26.1 348 243
Age:

<35 128 16.9 237 16.6

3544 217 28.6 424 29.6

45-54 200 26.4 364 255

=55 214 28.2 405 28.3
Religion:

Catholic 661 87.1 1,278 89.4

Other 86 11.3 135 9.4

None 12 1.6 17 1.2

The group at greatest risk consisted of
women who said they had had their first
coitus at age 14 or 15 (adjusted RR = 1.8,
95% CI = 1.3-2.4), as compared to those
who said they had it at age 20 or older.
Among the women who started to have
sexual relations before the age of 14, no
increased risk was observed after adjust-
ment for major variables. Restricting the
analysis to monogamous women and ad-
justing the estimated risk for the number
of sex partners of the husbands yielded
the same associations between cervical
cancer risk and age at first coitus.

Having multiple sex partners was also
associated with increased risk. Women
who reported having six or more part-
ners had an adjusted relative risk of 1.7 in
comparison to monogamous women.
This risk clearly rose as the number of
steady sex partners (in relationships last-
ing three months or longer) increased,
and the trend was significant (p <
0.0001). On the other hand, no associa-
tion whatever was found with the num-
ber of nonsteady partners. Anal sexual
relations were related with an RR of 1.5

for women who reported having this ex-
perience once in their lives and an RR of
1.9 for those who reported having it more
than once.

Reproductive Factors

The average number of pregnancies
was 6.8 among the patients versus 5.5
among the controls. In general, study
participants with a larger number of
pregnancies started to have sexual rela-
tions earlier, but they also had a more
frequent history of cervical cytology. Be-
cause of this, when adjusted estimates
were made for these factors as well as for
other variables, the result was only minor
reductions in risk estimates. Overall, a
linear trend of increasing risk was ob-
served as the number of pregnancies rose
(p < 0.001), to a point where women
with 14 or more pregnancies had an RR
of 5.1 (95% CI = 2.7-9.7) in comparison
with those reporting 0-1 pregnancies.
These relative risk estimates were essen-
tially unchanged when nulliparous
women were excluded.
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Table 2. Relative risks of invasive cervical cancer associated with sexual behavior.

Cases Controls RR! RR? 95% CI

Age at first sexual contact:
=20 170 521 1.0 1.0
18-19 139 284 1.5 1.2 0.9-1.7
16-17 189 303 1.9 1.3 1.0-1.8
14-15 217 233 2.9 1.8 1.3~-2.4
<14 42 84 1.5 1.1 0.7-1.7
p for trend <0.0001 0.0007

Total number of sex partners:
1 303 783 1.0 1.0
2-3 340 489 1.8 1.6 1.3-2.0
4-5 65 92 1.8 1.4 1.0-2.1
=6 51 64 2.1 1.7 1.1-2.5
p for trend <0.0001 0.0009

Number of steady sex partners:*
0-1 416 1,015 1.0 1.0%
2 203 270 1.8 1.5 1.2-2.0
3 90 923 2.3 2.0 1.4-29
4 30 27 2.7 1.8 1.0-3.3
>4 19 i9 2.4 2.0 1.0-4.3
p for trend <0.0001 <0.0001

Number of nonsteady sex partners:
0 561 1,068 1.0 1.0%
1 101 181 1.1 1.1 0.8-1.5
2 35 71 0.9 1.0 0.6-1.6
3-4 26 57 0.9 0.9 0.5-1.5
=5 35 47 1.4 1.1 0.7-1.9
p for trend 0.45 0.85

Frequency of anal sexual relations:®
Never 631 1,248 1.0 1.0
Once 35 44 1.6 1.5 0.9~2.6
More than once 88 103 1.7 1.9 1.3-2.6
p for trend 0.0002 0.0003

' Adjusted for age, unknowns excluded.

2 Adjusted for age, number of sexual partners, age at first sexual contact, presence of HPV DNA, time elapsed since last Pap

smear, number of pregnancies, and socioeconomic status.
3 In relationships lasting 3 months or more.
4 RR? also adjusted for number of nonsteady sex partners.
5 RR? also adjusted for number of steady sex partners.
¢ Including only women with at least one steady sex partner.

The chief determinant of this high risk
was the number of live births. Accord-
ingly, as can be seen in Table 3, women
with 12 or more live births had an RR of
3.7 (95% CI = 2.0-6.7) in comparison to
those with 0-1 live births. On the other
hand, no relationship was found be-
tween relative risk and the number of
stillbirths, spontaneous abortions, or in-
duced abortions.
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A history of cesarean section was asso-
ciated with reduced risk. Although we
did not have information on the number
of cesarean sections, it was noted that
among women with only one term preg-
nancy (18 patients, 86 controls) none of
the patients had a history of cesarean sec-
tion, as compared with 27% of the
controls.

A history of prenatal care was also as-



sociated with reduced risk (RR = 0.8,
95% CI = 0.6-1.0). However, no such re-
duced risk was found to be associated
with use of vitamins or home remedies
during pregnancy. We did not find any
indication that continuation of sexual re-
lations up to the third trimester or re-
sumption in the first or second month af-
ter delivery had any effect on risk. All
associations observed with reproductive
factors were independent of the detec-

tion of DNA from human papillomavirus
and the other factors related to sexual
activity.

Detection of Human Papillomavirus

DNA from HPV types 16 or 18 was de-
tected in 62% of the patients and 32% of
the controls. Table 4 shows that the risk
of cervical cancer was significantly associ-
ated with a positive response to the test

Table 3. Relative risks of invasive cervical cancer associated with reproductive history.

Cases Controls RR? RR3 95% Cl

No. of live births:

0-1 39 146 1.0 1.0¢

2-3 152 387 1.5 1.8 1.2-2.8

4-5 180 334 2.1 2.2 1.4-3.5

6-7 148 211 2.9 2.8 1.8—4.5

8-9 29 145 3.0 2.6 1.6-4.4

10-11 70 101 3.2 2.2 1.3-3.8

=12 57 53 5.0 3.7 2.0-6.7

p for trend <0.0001 0.0001
No. of stillbirths:

0 672 1,257 1.0 1.0°

1 64 101 1.2 1.1 0.8-1.6

=2 9 19 0.9 0.7 0.3-1.7
No. of spontaneous abortions:

o] 456 896 1.0 1.08

1 159 284 1.1 1.2 0.9-1.5

2 77 116 1.3 1.3 0.9-1.9

=3 53 81 1.3 1.3 0.8-1.9
No. of induced abortions:

0 704 1,306 1.0 1.07

1 22 47 0.9 0.9 0.5-1.5

=2 19 24 1.5 1.5 0.8-2.9
History of cesarean section:

No 668 1,164 1.0 1.08

Yes 74 197 0.6 0.7 0.5-1.0
History of prenatal care:

No 284 398 1.0 1.08

Yes 461 979 0.6 0.8 0.6-1.0

! Including only women who reported having been pregnant.
2 Adjusted for age, unknowns excluded.
3 Adjusted for age, number of sexual partners, age at first sexual contact, presence of HPV (16 or 18) DNA, time elapsed since

last Pap smear, and socioeconomic status.

4 Also adjusted for number of stillbirths, spontaneous abortions, and induced abortions.
5 Also adjusted for number of live births, spontaneous abortions, and induced abortions.

% Also adjusted for number of live births, stillbirths, and induced abortions.
7 Also adjusted for number of live births, stillbirths, and spontaneous abortions.
8 Also adjusted for number of pregnancies.
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Table 4. Relative risks of invasive cervical cancer associated with marginally positive (+/—) and
definitely positive DNA hybridization from HPV types 16/18 and 6/11 in female study participants.’

Cases Controls RR? RR? 95% ClI

HPV types 16/18:

Negative 273 833 1.0 1.0

+/- 109 173 1.9 2.2 1.6-2.9

Positive 339 219 4.8 5.2 4.1-6.6
HPV types 6/11:

Negative 595 1,143 1.0 1.0

+/- 77 59 2.5 2.1 1.5-3.1

Positive 49 23 41 4.2 24-7.2

! Thirty-eight cases and 205 controls were eliminated because they did not provide samples or those provided were technically

inadequate.
2 Adjusted for age.

3 Adjusted for age, number of sexual partners, age at first sexual contact, number of pregnancies, time elapsed since last Pap

smear, and socioeconomic status,
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for DNA from HPV ypes 16
relative risk being 2.2 for a marginally
positive (+/—) response and 5.2 for a
clearly positive response.

DNA from HPV types 6 or 11 was de-
tected in far lower percentages of study
participants (17% of the patients and 7%
of the controls), but it likewise was asso-
ciated with increased risk (RR = 4.2 for
clearly positive responses, 95% CI = 2.4-
7.2).

As can be seen in Table 5, no associa-
tion was found between other risk factors
and detection of the virus—that is, the
virus was detected, among controls, with
roughly the same frequency regardless of
education, number of sex partners, age at
first coitus, or number of live births.
Rates of positivity increased only slightly
with age. Significant interactions were
not observed between presence of the vi-
rus and the number of sex partners, age
at first coitus, previous use of oral contra-
ceptives, or smoking, although the smok-
ing data suggest that those who smoked
10 or more cigarettes per day and tested
positively for HPV (types 16 or 18) were
at high risk of cervical cancer (see
below).
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risk categories testing positively for HPV 16/18.
The percentages (adjusted for the controls’ age
and excluding unknowns) include both
marginally and definitely positive results.

% of controls positive for

Risk factors HPV 16/18
Age:

<40 29.7

40-49 28.5

50-59 34.6

=60 39.1
Education:

=7 years 311

1-6 years 32.0

None 31.6
Number of sexual partners:

1 34.3

2 32.3

3 26.0

=4 27.3
Age at first sexual contact:

=20 years 336

18—19 years 35.1

16-17 years 30.8

<16 years 26.4
Number of live births:

0-3 329

4-7 29.9

>8 34.4




Smoking

Smoking was more common among
younger women and people who re-
ported early initiation of sexual activity,
several sexual partners, alcohol con-
sumption, or a history of venereal dis-
ease. Eighteen percent of the patients
and 16% of the controls said they were
smokers at the time of the interview.

Smaller percentages said they smoked
more than 20 cigarettes a day or had
smoked for more than 20 years.

After adjustment for the confounding
factors, it was found that risk of cancer of
the uterine cervix was not significantly
associated with most measures of smok-
ing (Table 6). An RR of 1.7 was observed
(95% CI = 1.1-2.6) among women who
said they acquired the smoking habit af-

Table 6. Relative risks of invasive cervical cancer associated with various factors.

Cases Controls RR! RR? 95% CI
Smoking:
Never 523 1,028 1.0 1.0
Former smoker 102 168 1.2 1.1 0.8-1.4
Smoker 134 234 1.1 0.8-1.4
Cigarettes per day:
Nonsmoker 523 1,028 1.0 1.0
<20 183 329 1.1 1.1 0.8-1.3
=20 53 73 1.4 1.1 0.7-1.7
p for trend 0.06 0.55
Years of education:
=10 62 230 1.0 1.0
7-9 65 140 1.7 1.2 0.8-1.9
4-6 252 483 2.1 0.7-1.6
1-3 230 353 2.7 . 0.7-1.7
None 149 223 2.8 1.0 0.6-1.6
No. of listed facilities? in the home:
6 220 654 1.0 1.0
4-5 322 511 1.9 1.5 1.2-1.9
=<3 217 265 2.4 1.6 1.2-2.0
Length of oral contraceptive use:*
None 568 1,072 1.0 1.0
<5 years 101 204 0.9 1.1 0.8-1.5
5-9 years 61 101 1.1 1.4 1.0-2.1
=10 years 27 51 1.0 1.3 0.8~2.3
p for trend 0.76 0.50
Time elapsed since last Pap smear:®
<2 years 123 384 1.0 1.0
2-3 years 109 345 1.0 0.9 0.7-1.3
4-5 years 45 84 1.7 1.6 1.0-2.5
=6 years 66 139 1.6 1.5 1.0-2.2
Never done 372 409 3.0 3.0 2.3-4.0
Not known 44 69

1 Adjusted for age, excluding unknowns.

2 Adjusted for age, number of sexual partners, presence of DNA from HPV types 16/18, time elapsed since last Pap smear,

number of pregnancies, and socioeconomic status.

3 Including electricity, indoor sanitary facilities, kitchen, refrigerator, radio, and television.
4 Excluding cases and controls for whom the duration of use was unknown.
5 Excluding cytology done in the year immediately preceding the diagnosis or interview.
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ter age 30. Among women who tested
positive for HPV 16 or 18, smokers of 10
or more cigarettes per day were at in-
creased risk (RR = 1.7) when compared
to nonsmokers, while no associations of
intensity of smoking with risk of cervical
cancer were observed among HPV nega-
tive women (RR = 0.8). The interaction
term, however, was not significant. This
effect was also restricted to women who
started to smoke after age 30.

Other Risk Factors

Table 6 also shows that higher risks
were found among women with rela-
tively lower levels of education, and that
those reporting no school attendance had
an RR of 2.8 in comparison to those who
received 10 or more years of education.
However, when the adjustment was
made for the various confounding vari-
ables, this association was no longer
evident.

Another variable was developed that
took into account a series of socioeco-
nomic indicators—including access to in-
door sanitation, electricity, a kitchen, a
refrigerator, radio, and television. Access
to a smaller number of such facilities was
significantly associated with higher risk,
even after the estimates were adjusted
for confounding variables.

A total of 191 patients (25.2%) and 357
controls (25.0%) said they had used oral
contraceptives at some time. Despite the
fact that a slight increase in risk was ob-
served among persons using oral contra-
ceptives for prolonged periods, no signif-
icant trend was observed relative to the
duration of oral contraceptive use. In the
group of patients with adenocarcinomas,
a history of oral contraceptive use was
related to higher risk (RR = 2.2, 95% CI
= 1.2-4.2), but the duration of oral con-
traceptive use was not associated with in-
creased risk.
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The use of condoms was not associated
with the risk of invasive cervical cancer,
and a slight protective effect (data not
shown) disappeared when adjustments
were made for confounding factors.

A history of sexually transmitted dis-
ease of some kind (including gonorrhea,
syphilis, herpes, genital warts, crab lice,
and “‘other’’ ailments) was associated
with an adjusted RR of 1.8 (95% CI =
1.2-2.5).

Fifty percent of the controls reported
having had a cervical cytology, versus
only 28% of the patients, yielding a crude
RR of 2.5 (95% CI = 2.1-3.0). A history of
Pap smears was more frequent among
younger, more educated women, and
among women who used contraceptives
or had a history of pregnancy or venereal
disease. However, risk estimates for vari-
ables related to a history of no previous
cervical cytology did not change when
adjustments were made for the effects of
other factors. As compared with women
who reported having had cytology done
between one and two years before the
diagnosis or interview, those who re-
ported having had it done two or three
years before the interview did not exhibit
greater risk. However, women who re-
ported having had their last test four or
more years previously showed an in-
creased risk on the order of 50%, while
those who reported never having had a
smear exhibited a relative risk of 3.0 (a
200% increase).

The Male Factor

Table 7 shows estimates of relative risk
relating to the education and sexual be-
havior of the partners of monogamous
women. A significant inverse relation-
ship was found between the partner’s
education and risk, the adjusted RR be-
ing 2.0 for women whose partners said
they had one to three years of education



Table 7. Relative risks of invasive cervical cancer associated with monogamous women’s male
partners—in terms of the male partners’ education, sexual behavior, and physical examination

results.
Partners Partners
of patients of controls RR 95% CI

Education:

=10 years 26 92 1.0

7-9 years 27 53 1.8 0.9-3.4

4-6 years 76 182 1.6 0.9-2.7

1-3 years 56 118 2.0 1.1-3.6

None 19 40 2.2 1.0-4.8
No. of sex partners:

1-5 39 128 1.02

6-10 53 128 1.4 0.9-2.3

11-25 54 125 1.5 0.9-2.5

=26 58 104 2.0 1.2-3.4

p for trend 0.005
Age at first sexual contact:

=18 57 151 1.0%

16-17 50 137 0.8 0.5-1.3

14-15 69 133 1.1 0.7-1.7

<14 28 64 0.9 0.5-1.5
No. of visits to prostitutes:

None 63 156 1.0

<50 50 97 1.3 0.8-2.0

50-249 23 67 0.7 0.4-1.3

=250 55 128 0.8 0.5-1.3

Unknown 13 37 1.0 0.5-2.0
Circumcised (data from

physical examination):

No 157 362 1.0

Yes 47 123 0.9 0.6-1.3
Presence of smegma:

No 150 381 1.0

Yes 48 79 1.5 1.0-2.3

Unknown 6 25 0.6 0.2-1.6

' Adjusted for age (mean age of patients’ partners = 49.2 years and of controls’ partners = 49.6 years} and number of sex

partners.
2 Adjusted for age and years of education.

3 Adjusted for age, years of education, and number of sex partners.

as compared to women whose partners
said they had 10 years or more (p for
trend = 0.02).

After adjustment for education, there
was a significant trend toward increased
risk according to the number of sex part-
ners reported (p = 0.005), and women
whose partners reported having over 25
sex partners had an RR of 2.0 when com-

pared with those whose partners re-
ported having five sex partners or less.
This risk associated with the man’s
number of sex partners did not change
when further adjustments were made for
a series of risk factors involving the fe-
male patients and controls, but the asso-
ciation with education was no longer evi-
dent (data not shown). No relationship
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was found between risk and the male
partner’s frequency of sexual relations,
visits to prostitutes, anal sexual relations,
sexual relations with animals, or age at
which sexual relations began. A history
of circumcision was as frequent among
the male partners of the patients as
among those of the controls, and no sig-
nificant differences were found between
the two groups regarding the presence of
phimosis, hygienic practices, or prior his-
tories of venereal disease, alcoholism, or
smoking.

About a fifth of the husbands of mo-
nogamous women (22.9% of the patients’
husbands and 19.8% of the controls’ hus-
bands) tested positively!! for some type
of HPV. No significant relationship was
found between positive test findings and
the risk of cancer among their partners,
nor was any association found between
positive test results in male participants
and positive test results in their female
partners.

DISCUSSION

Early Sexual Activity

Early initiation of sexual relations was
associated with increased risk of invasive
cervical cancer regardless of the number
of sex partners and other confounding
factors, including the male factor. During
adolescence the squamocolumnar junc-
tion moves toward the endocervix
through a process of epithelial metaplasia
(in which the cylindrical epithelium is re-
placed by flat stratified epithelium) com-
prising what is called the transformation
zone, which is where most neoplasms of
the uterine cervix originate. Most epide-
miologic studies show an increased risk
of neoplasms of the uterine cervix in

! These figures include both marginally (+/—) and
definitely positive results.
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women who started sexual relations dur-
ing adolescence (25-28), and the theory
has been advanced that during adoles-
cence the uterine cervix is particularly
susceptible to carcinogens associated
with coitus (29, 30).

Areas of atypical metaplasia have been
observed more frequently in the uterine
cervix of sexually active adolescents than
in virgins (31), and it has recently been
suggested that the rapid proliferation of
cells infected with papillomavirus during
this period of great regenerative activity
could lead to the lateral expansion of cells
carrying the viral genome (32). The re-
search reported here provides evidence
supporting the existence of a vulnerable
period, suggesting that early sexual rela-
tions is probably one of the factors deter-
mining the high incidences of uterine cer-
vical cancer observed in Latin America.

Although the highest risks were ob-
served among women who said they
started coitus at 14-15 years of age, those
who started earlier did not appear to be
at high risk. The average age of onset of
menstruation was 13.5 years for the cases
and likewise 13.5 years for the controls.
The lack of unusually high risk experi-
enced by those who started sexual rela-
tions prior to age 14 could relate to a pos-
sible need for hormonal factors to be
present in order for a carcinogenic effect
to be produced—or it could reflect other
sociocultural characteristics of this

group.

Number of Sex Partners

The number of sex partners was also
related to increased risk. Women who
said they had six or more partners had an
RR of 1.7 in comparison to monogamous
women, and the observed risk was simi-
larly high for those with two or three
partners (see Table 2). This finding is
consistent with previous research (33-36)



and is interpreted as pointing to the exist-
ence of a sexually transmitted agent.

Within this context, it is interesting to
note that the number of steady sex part-
ners (in relationships lasting three
months or more) was more directly asso-
ciated with risk than the number of non-
steady partners. This could be explained
by a possible need for repeated or pro-
longed exposure to a partner carrying an
infectious agent in order to produce dis-
ease. Alternatively, the risk might be di-
minished by adoption of measures (such
as the use of condoms) intended to pre-
vent impregnation or transmission of ve-
nereal diseases by nonsteady partners—
as has been seen recently in the case of
human immunodeficiency virus trans-
mission (37). Although the explanation of
this phenomenon is not obvious, another
recent study also found no association
between risk of invasive cervical cancer
and the number of nonsteady sex
partners (8).

The frequency of sexual relations has
been studied by a number of investiga-
tors, most of whom have concluded that
this factor is not related to risk of cervical
cancer (8, 26, 28, 38). In both the present
study and one by other authors (39), the
frequency of sexual relations has been as-
sociated with increased risk only among
women who reported having sexual rela-
tions on a comparatively frequent basis
before the age of 20 (RR = 1.5, 95% CI =
1.2-2.2 for seven or more times a week
versus once a week or less), which again
supports the theory of a vulnerable
period.

The Role of Coitus

Various carcinogenic mechanisms have
been proposed to explain the association
between coitus and the risk of cervical
cancer. The most accepted theory is that
an infectious agent, probably HPV, is
transmitted from an infected male to his

partner. However, if transmission oc-
curred with one single exposure, we
should not expect the number of steady
sex partners to be more significant than
the total number of partners. An alterna-
tive explanation is that the infectious
agent is not always transmissible, and be-
cause it has a cyclic pattern of infectivity,
it is generally transmitted only after re-
peated exposures.

Other theories relating to the role of co-
itus take into account possible carcino-
genic effects of human semen. It has been
observed that basic proteins in human se-
men can alter epithelial and subepithelial
cells and induce neoplastic changes (40).
In this regard, a recent study has shown
that protamine from human and animal
semen can produce transformations of
epithelial cells from the human uterine
cervix in vitro (41). However, support for
this notion is weakened by a general lack
of evidence linking the frequency of sex-
ual relations to increased risk.

The finding of somewhat elevated risk
associated with the practice of anal sexual
relations could simply reflect other fac-
tors related to the sexual behavior or hy-
gienic practices of the women and male
partners involved.

Parity

Most previous studies have ruled out
parity as a risk factor in cervical cancer,
attributing the associations observed to
aspects related to sexual activity (42-45).
Only recently has consideration been
given to the interrelation of these vari-
ables (and of vaginal cytology) with re-
productive factors.

In the present study, after adjustments
were made for multiple confounding fac-
tors, a strong linear relationship was
found between risk and the number of
births. Indeed, it was found that women
reporting 10 or more live births had a risk
275
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of developing the disease that was four
times greater than the risk of those re-
porting only one or no live births.

It should be noted that several recent
studies have detected increased risk asso-
ciated with multiparity after adjusting for
multiple factors (8, 46). The potential for
detecting an association of this type is
clearly greater in a population—such as
the Latin American population—
experiencing a relatively large number of
births per subject. Thus, the failure of
previous studies to detect increased risk
associated with multiparity might be due
to the small number of women with mul-
tiple pregnancies in their study samples.

Cervical neoplasms occur most fre-
quently on the anterior lip of the cervix,
which is the site of most obstetric trauma
(47), and the reduction of risk associated
with a history of cesarean section, al-
though possibly reflecting social status,
also suggests an effect resulting from the
trauma associated with vaginal delivery.
In animal models it has been observed
that wounds act as agents that stimulate
carcinogenesis (48). Such wounds might
also favor access of infectious agents,
such as papillomaviruses, to the basal
layers of the epithelium; ensuing scarring
might encourage viral multiplication by
increasing local blood flow (49).

In addition, pregnancy has been associ-
ated with a state of immunosuppression
(50) that may increase susceptibility to in-
fectious agents. Pregnant women have
high detection rates in papillomavirus
tests (51, 52), mainly during the third tri-
mester (52), and although this study did
not find an association between the num-
ber of births and detection of HPV types
16 or 18 DNA, our data do not rule out
the possibility of a synergistic effect be-
tween the persistence of HPV DNA and
pregnancy, since the women studied
were not pregnant when the tested tissue
sample was taken.
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Another explanation for these findings
might be that pregnancy has an adverse
effect through hormonal mechanisms.
Although cervical cancer is not usually
recognized as a hormone-dependent tu-
mor, hormone receptors have been found
in both normal and cancerous tissue of
the uterine cervix (53, 54), and several re-
cent studies suggest an association be-
tween prolonged use of oral contracep-
tives and the risk of cervical cancer
(55-57). These hormonal factors might
also be responsible for the increased de-
tection of HPV during pregnancy. In the
present study, even though use of oral
contraceptives was neither frequent nor
significantly associated with risk, the
subject’s number of pregnancies was as-
sociated with greater risk among oral
contraceptive users than among nonus-
ers. Moreover, the risk effect from the
number of pregnancies was greater
among premenopausal women (who
have higher hormone levels) than it was
among postmenopausal women.

Finally, the associations between risk
and parity might be explained by dietary
factors, particularly the folate depletion
that occurs with each pregnancy (58).
Megaloblastic characteristics in epithelial
cells of the uterine cervix, as well as low
levels of serum folate, have been ob-
served among oral contraceptive users,
and supplementation of folates has led to
improvement of cervical dysplasias (59,
60). However, a relationship between fo-
late deficiency and risk of neoplasms
among nonusers of oral contraceptives
has not been demonstrated.

The strong influences of high parity
demonstrated in this study point up a
need to reexamine effects of reproductive
factors on cervical cancer risk, especially
among populations where multiple
births are common and other risk factors
do not sufficiently explain the high can-
cer incidences observed.



Human Papillomavirus

A heterogeneous group of papillo-
mavirus strains has been strongly impli-
cated in the etiology of preneoplastic le-
sions of the uterine cervix, vulva, and
penis. DNA from HPV is commonly de-
tected in malignant tumors of these or-
gans, and some of these agents have a
recognized ability to transform cells in vi-
tro. For this reason, HPV is considered a
probable etiologic agent for cancer of the
uterine cervix (6). However, the technol-
ogy for studying HPV strains is still in the
developmental stage, and many aspects
of the interaction of the virus with the
human host and other risk factors remain
unknown.

To date, the study reported here is the
largest case-control study that has in-
cluded detection of viral DNA. Our tests
detected HPV DNA types 16 or 18 in 448
(62%) of the cancer patients studied, a
proportion reasonably similar to those
found by studies using biopsy material
that were carried out in Brazil (35%), Pan-
ama (60%), and Peru (73%) (61-63).

Viral genetic material from HPV types
16 or 18 was also detected in 392 (32%) of
the controls. This percentage is higher
than the percentages of normal women
yielding positive responses in population
studies using the same laboratory meth-
odology, notably in Germany (2%-13%)
(64) and Denmark and Greenland (6%-
13%) (65), but lower than the 84% of nor-
mal women recently yielding positive re-
sponses in England—who were tested
using a new laboratory method (66).
These variations may reflect different
prevalences of HPV infection, or they
may simply reflect the use of different
laboratories and methods.

Despite the high rate of HPV detection
in our healthy controls, detection of HPV
types 16 and 18 was strongly associated
with increased risk of cervical cancer. The

possibility that the virus is more easily
detectable in actively proliferating epithe-
lia might account for these findings, or
perhaps the viral infection is a necessary
but not sufficient condition for the devel-
opment of neoplasias (32).

As stated earlier, sexual behavior was a
risk factor for cervical cancer but not for
detection of HPV DNA—contrary to the
assumption that this infectious agent is
transmitted in a manner similar to other
venereal disease agents. In this regard, it
is interesting to point out that other in-
vestigators recently failed to find any as-
sociation between sexual behavior and
HPV (67). It is probable that transmission
occurs through coitus, but other aspects
of coitus need to be studied in order to
understand the mechanisms involved.

In addition, it is possible that the pres-
ence of HPV DNA, detected by means of
the technique employed here, does not
reflect all the infections present but
merely those latent or persistent infec-
tions being expressed at the time of the
test. In addition, the degree to which the
HPV genome’s state of expression may
affect the results of the various hybridiza-
tion tests is unknown.

The hybridization tests used in our
study also detected papillomavirus types
6 and 11 in a certain percentage of the
participants, and the presence of these
viral types was also associated with
higher risk of cervical cancer. This finding
is difficult to interpret, since the specific-
ity of the tests used is unknown. Thus, in
order to define the role of these viruses in
the etiology of cervical cancer, a more
sensitive and specific test needs to be uti-
lized. The potential offered by the poly-
merase chain reaction (PCR) technique,
which is capable of amplifying specific
DNA sequences, has not yet been estab-
lished despite initial reports attributing
greater sensitivity and specificity to it
than to the tests currently available (68).
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Smoking

A series of studies have demonstrated
an association between smoking and cer-
vical cancer or its precursor lesions,
mainly among women who smoke heav-
ily or for extended periods (69-72). How-
ever, smoking among women is also as-
sociated with other risk factors, primarily
those related to sexual behavior, making
it difficult to separate the two effects.
Several recent studies that have taken
these other factors into account have
found a persistent risk remaining among
smokers (72, 73).

In our study, relatively few of our fe-
male subjects were smokers, and no sig-
nificant association was found between a
history of smoking and risk of cervical
cancer. Nevertheless, it is worth noting
that in women testing positively for HPV
types 16 or 18 an association was found
between increased risk of squamous car-
cinoma and the number of cigarettes
smoked per day, suggesting a synergistic
interaction between papillomavirus and
tobacco use, as has been suggested else-
where (74).

The Male Factor

Our results with respect to the ““male
factor”” provide some evidence of a link
between the sexual behavior of the part-
ners of monogamous women and those
women’s risk of cervical cancer, but the
association was not nearly as strong as
that presumed at the beginning of this
study and documented by previous au-
thors (15, 75). This difference could re-
flect a greater stability of our estimates
due to the larger size of the sample, or it
could reflect the fact that our investiga-
tion of this matter was limited to the part-
ners of monogamous women, men who
in turn may have been ““low-risk’’ part-
ners. Nevertheless, persistence of the as-
sociations between risk and the men’s
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number of female sex partners, even after
adjustment for the risk factors of their
wives, suggests that male sexual behav-
ior has an effect on the risk of cervical
cancer, albeit to a lesser extent than sug-
gested previously (16).

Despite the fact that more than 60% of
our male participants said they had vis-
ited a prostitute at some time, we did not
detect any cervical cancer risk associated
with this factor, unlike previous studies
(15, 75). A possible explanation may be
that we do not have detailed information
about the types of prostitutes visited, a
distinction that might be a factor in the
transmission of sexually transmitted dis-
eases according to a study done in Pan-
ama (76).

Also, we found no evidence of in-
creased risk of cervical cancer associated
with a history of venereal disease in the
women’s partners. This finding could
have been influenced by the interview
subjects’ low levels of education and
their limited understanding of medical
events in general. However, some evi-
dence obtained during the physical ex-
amination suggests that hygienic aspects
could be related to risk (RR of 1.5 for
the presence of smegma under the
prepuce).

Although we found that the male factor
contributed somewhat to the risk of cer-
vical cancer, it appears that this factor
might not be specifically associated with
the presence of papillomavirus, princi-
pally types 16 or 18. Several studies have
been consistent in finding an association
between papillomavirus infection and
the presence of intraepithelial neoplasia
in male sex partners (77-80). Therefore,
we had expected more positive tests for
HPV in the partners of the patients or
controls who tested positive for HPV.
The result observed could reflect difficul-
ties in obtaining proper samples from
male participants, problems with the va-
lidity of the hybridization tests con-



ducted, or the influence of host factors in
women upon their susceptibility to the
virus or its persistence.

Circumcision was difficult to define,
and there were also differences between
circumcision declared and circumcision
observed during the physical examina-
tion, as has been reported elsewhere (81).
However, circumcision, as cited by par-
ticipants and identified during the physi-
cal examination, was not associated with
increased risk of cervical cancer. Within
the context of this study, which was lim-
ited to patients with a single sex partner,
circumcision does not appear to play any
role in the risk of cervical cancer.

CONCLUDING REMARKS

Overall, this study found that early ini-
tiation of sexual relations and the number
of a woman’s stable sex partners were
significantly associated with the risk of
cervical cancer in the study population.
In addition, a woman’s number of live
births was found to be an independent
risk factor that had not been clearly rec-
ognized earlier—one that calls for atten-
tion from the point of view of program
planning.

A positive test for HPV DNA was asso-
ciated with an increased risk of cervical
cancer but not with sexual activity. The
precise role of this virus in the etiology of
cervical cancer has not been resolved,
and laboratory methods available for its
study are still in the experimental stage.
Certain evidence of interaction has been
found between smoking and the pres-
ence of papillomavirus, although in gen-
eral smoking was not found to be associ-
ated with increased risk.

It is also possible that some dietary fac-
tors play a role in the risk of cervical can-
cer. As part of our investigation, a dietary
interview was conducted and blood sam-
ples were taken to determine micronutri-
ents present in the blood of the cases and

controls. The results of this analysis
will be the subject of a subsequent
publication.

The number of sex partners reported
by a woman’s male partner was found
related to risk in monogamous women,
but only after 25 or more partners, and
no relationship was found between visits
to prostitutes or other aspects of male
sexual behavior.

A history of a previous Pap smear was
found to protect against invasive cervical
cancer at any age and in any subgroup
exposed to risk, presumably through the
resulting elimination of precursor le-
sions. The results indicate that women
who have never had vaginal cytology are
in greatest danger and should probably
be given priority in detection programs.
Although many risk factors of this dis-
ease have roots in sociocultural condi-
tions, the transformation of which is a
relatively slow and complex process,
broad health education and early detec-
tion programs aimed at covering the en-
tire female population, particularly the
groups at greatest risk, could signifi-
cantly reduce the incidence of cancer of
the uterine cervix in Latin America.

Acknowledgments. A working group
meeting in Panama in July 1983 under the
auspices of the Pan American Health Or-
ganization gave rise to the initial plans
that have led up to the present article.

The working teams in the different
countries were constituted as follows: In
Colombia: Irma Lucfa Dominguez (field
supervisor); Lucia Ospina, Marvel Barén,
and Rodrigo Meléndez (physician inter-
viewers). In Costa Rica: Angélica Avila
(field supervisor); Jeannette Jiménez,
Daniel Salazar, and Jean Gabert (physi-
cian interviewers); Fernando Cédrdenas
and Ligia Porras (interviewers). In Mex-
ico: Erik Basurto (field supervisor); Luis
Méndez, Guillermo Gonzdlez, José H.
Garza, and César Barcelis (physician in-
279

Herrero et al. Invasive Cervical Cancer



terviewers); Adriana Hernandez and
Marfa F. Flores (interviewers). In Pan-
ama: Marfa Flena de la Guardia (field su-
pervisor); Don M. Guerrero, Jorge
Cowes, and Majesh Makén (physician in-
terviewers); and Nurse Itzy Gonzélez
(interviewer).

We wish to express our thanks to the
administrative, medical, and paramedical
personnel of the participating health in-
stitutions, and to all the men and women
who were the subjects in this study and
generously offered their collaboration.

REFERENCES

1. Restrepo, H. E., J. Gonzdlez, E. Roberts,
et al. Epidemiologia y control del cancer
del cuello uterino en América Latina y el
Caribe. Bol Of Sanit Panam 102:578-593,
1987.

2. World Health Organization. Control of
cancer of the cervix uteri. Bull WHO
64:607-618, 1986.

3. Beral, V. Cancer of the cervix: A sexually
transmitted infection? Lancet 1(7865):
1037-1040, 1974.

4, Kessler, I. I. Human cervical cancer as a
venereal disease. Cancer Res 36:783-791,
1976.

5. Brinton, L. A,, and ]. F. Fraumeni, Jr. Epi-
demiology of uterine cervical cancer. Jour-
nal of Chronic Diseases 39:1051-1065, 1986.

6. Reeves, W. C., W, E. Rawls, and L. A.
Brinton. Epidemiology of genital papillo-
maviruses and cervical cancer. Rev Infect
Dis 11:426-439, 1989.

7. Zuloaga, L. Céncer del cérvix y sus fac-
tores de riesgo: Estudio de casos y con-
troles. Revista Colombiana de Obstetricia y
Ginecologia 23:219-232, 1982.

8. Brinton, L. A., R. F. Hamman, G. R. Hug-
gins, et al. Sexual and reproductive risk
factors for invasive squamous cell cervical
cancer. | Natl Cancer Inst 79:23-30, 1987.

9. Cuello, C., P. Correa, and W. Haenszel.
Socioeconomic class differences in cancer
incidence in Cali, Colombia. Int | Cancer
29:637-643, 1982.

10. Winkelstein, W. Cigarette smoking and
cancer of the uterine cervix. Banbury Re-
port 23:329-341, 1986.

280  Bulletin of PAHO 24(3), 1990

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

World Health Organization and Interna-
tional Agency for Research on Cancer.
Epidemiological Studies of Cancer in Hu-~
mans. In: International Agency for Re-
search on Cancer. Tobacco Smoking. IARC
Monographs on the Evaluation of the Car-
cinogenic Risk of Chemicals to Humans.
Lyon, France, 1986, pp. 199-308.

Piper, J. M. Oral contraceptives and cervi-
cal cancer. Gynecol Oncol 22:1-14, 1985.
Marshall, J. R., 5. Graham, T. Byers, et al.
Diet and smoking in the epidemiology of
cancer of the cervix. | Natl Cancer Inst
70:847-851, 1983.

Brock, K. E., G. Berry, P. A. Mock, et al.
Nutriénts in diet and plasma and risk of in

situ cervical cancer. | Natl Cancer Inst
80:580-585, 1988.

Buckley, J. D., R. W. Harris, R. Doll, etal.
Case-control study of the husbands of
women with dysplasia or carcinoma of
the cervix uteri. Lancet 2:1010-1014, 1981.
Skegg, D. C. G., P. A. Corwin, C. Paul, et
al. Importance of the male factor in cancer
of the cervix. Lancet 2:581-583, 1982.
Reeves, W. C., L. A. Brinton, M. Garcfa,
et al. Human papillomavirus infection
and cervical cancer in Latin America. N
Engl | Med 320:1437-1441, 1989.

Brinton, L. A., W. C. Reeves, M. M.
Brenes, et al. Parity as a risk factor for
cervical cancer. Am | Epidemiol 130:486-
496, 1989.

Brinton, L. A., W. C. Reeves, M. M.
Brenes, et al. The male factor in the etiol-
ogy of cervical cancer. Int | Cancer 44:199-
203, 1989.

Herrero, R., L. A. Brinton, W. C. Reeves,
et al. Sexual behavior, venereal diseases,
hygiene practices and invasive cervical
cancer in a high-risk population. Cancer
65:380-386, 1990.

Herrero, R., L. A. Brinton, W. C. Reeves,
et al. Invasive cervical cancer and smok-
ing in Latin America. ] Natl Cancer Inst
81:205-211, 1989.

Brinton, L. A., W. C. Reeves, M. M.
Brenes, et al. Oral contraceptive use and
risk of invasive cervical cancer. Int | Epide-
miol 19:4-11, 1990.

Schlesselman, J. ]J. Basic Concepts in the
Assessment of Risk. In: Oxford Univer-
sity Press. Case-Control Studies. New York
and Oxford, 1982, pp. 27-68.

Breslow, N. E., and N. E. Day. Statistical



25,

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

Methods in Cancer Research: The Analysis of
Case-Control Studies. International Agency
for Research on Cancer, Lyon, 1980.
Stewart, H. L., L. J. Dunham, J. Casper,
et al. Epidemiology of cancers of uterine
cervix and corpus, breast, and ovary in
Israel and New York City. | Natl Cancer
Inst 37:1-95, 1966.

Terris, M., F. Wilson, H. Smith, et al. The
relationship of coitus to carcinoma of the
cervix. Am | Public Health 57:840-847,
1967.

Graham, S., and W. Schotz. Epidemiol-
ogy of cancer of the cervix in Buffalo, New
York. | Natl Cancer Inst 63:23-27, 1979.

Fujimoto, 1., H. Nemoto, K. Fukuda, et
al. Epidemiologic study of carcinoma in
situ of the cervix. ] Reprod Med 30:535-540,
1985.

Rotkin, I. D., and J. R. Cameron. Clusters
of variables influencing risk of cervical
cancer. Cancer 21:663-671, 1968.

Rotkin, I. D. Relation of adolescent coitus
to cervical cancer risk. JAMA 179:486-491,
1962.

Singer, A. The uterine cervix from adoles-
cence to the menopause. Br | Obstet Gy-
naecol 82:81-99, 1975.

Zur Hausen, H. Papillomaviruses in hu-
man cancers. Molecular carcinogenesis
1:147-150, 1988.

Martin, C. E. Marital and coital factors in
cervical cancer. Am | Public Health 57:803-
814, 1967.

. Terris, M., F. Wilson, and J. H. Nelson.

Comparative epidemiology of invasive
carcinoma of the cervix, carcinoma in situ,
and cervical dysplasia. Am ] Epidemiol
112:253-257, 1980.

Harris, R. W., L. A. Brinton, R. H. Cow-
dell, et al. Characteristics of women with
dysplasia or carcinoma in situ of the cer-
vix uteri. Br | Cancer 42:359-369, 1980.

Herity, B., ]. F. Murphy, L. Daly, and M.
J. Moriarty. Studies of the epidemiology
of preinvasive and invasive carcinoma of
the uterine cervix in Ireland. Ir Med |
78:177-182, 1985.

Centers for Disease Control. Antibody to
human immunodeficiency virus in female
prostitutes. MMWR 36:157-161, 1987.
Rotkin, I. D. Adolescent coitus and cervi-
cal cancer: Associations of related events
with increased risk. Cancer Res 27:603-
617, 1967.

39.

41.

43,

45.

46.

47.

48.

49,

50.

51.

52.

Peters, R. K., D. Thomas, D. G. Hagan, et
al. Risk factors for invasive cervical cancer
among latinas and non-latinas in Los
Angeles County. ] Natl Cancer Inst
77:1063-1077, 1986.

. Singer, A., B. L. Reid, and M. Coppleson.

A. Hypothesis: The role of the high-risk
male in the etiology of cervical carcinoma.
Am ] Obstet Gynecol 126:110-115, 1976.
French, P. W., M. Coppleson, and B. L.
Reid. Effects of sperm protamine on hu-
man cervical epithelial cells and BHK 21
cells in vitro. ] R Soc Med 80:434-437,
1987.

. Boyd, J. T., and R. Doll. A study of the

aetiology of carcinoma of the cervix uteri.
Br ] Cancer 18:419-434, 1964.

Lombard, H. L., and E. A. Potter. Epide-
miological aspects of cancer of cervix.
Cancer 3:960-968, 1950.

. Stocks, P. Cancer of the uterine cervix

and social conditions. Br | Cancer 9:487-
494, 1955.

Wynder, E. L., J. Cornfield, P. D. Schroff,
et al. A study of environmental factors in
carcinoma of the cervix. Am ] Obstet Gyne-
col 68:1016-1052, 1954.

Parazzini, F., C. La Vecchia, E. Negri, et
al. Reproductive factors and the risk of
invasive and intraepithelial cervical neo-
plasia. Br ] Cancer 59:805-809, 1989.
Richart, R. M. Natural history of cervical
intraepithelial neoplasia. Clin Obstet Gyne-
col 10:748-784, 1967.

Yuspa, S. H., and M. C. Poirier. Chemical
carcinogenesis: From animal models to
molecular models in one decade. Adv Can-
cer Res 50:25-70, 1988.

Koutsky, L. A., D. A. Galloway, and K.
K. Holmes. Epidemiology of genital hu-
man papillomavirus infection. Epidemiol
Rev 10:122-163, 1988.

Orr, J. W,, and H. M. Shingleton. Com-
mon Findings. In: Year Book Medical
Publishers. Cancer in Pregnancy. Chicago,
1983, pp. 5-6.

Garry, R., and R. Jones. Relationship be-
tween cervical condylomata, pregnancy,
and subclinical papillomavirus infection. |
Reprod Med 5:393-399, 1985.

Schneider, A., M. Hotz, and L. Giss-
mann. Increased prevalence of human pa-
pillomaviruses in the lower genital tract of
pregnant women. Int | Cancer 40:198-201,
1987.

281

Herreroet al. Invasive Cervical Cancer



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Hunter, R. E., C. Longcope, and P.
Keough. Steroid hormone receptors in
carcinoma of the cervix. Cancer 60:392-
396, 1987.

Twiggs, L. B., R. A. Potish, B. S. Leung,
et al. Cytosolic estrogen and progesterone
receptors as prognostic parameters in
stage IB cervical carcinoma. Gynecol Oncol
28:156~160, 1987.

Brinton, L. A., G. R. Huggins, H. F.
Lehman, et al. Long-term use of oral con-
traceptives and risk of invasive cervical
cancer. Int | Cancer 38:339-344, 1986.

Vessey, M. P., M. Lawless, K. McPher-
son, et al. Neoplasia of the cervix uteri
and contraception: A possible adverse ef-
fect of the pill. Lancet 2:930-934, 1983.

WHO Collaborative Study of Neoplasia
and Steroid Contraceptives. Invasive cer-
vical cancer and combined oral contracep-
tives. Br Med ] 290:961-965, 1985.

King, J. C., M. N. Bronstein, W. L. Fitch,
et al. Nutrient utilization during preg-
nancy. World Rev Nutr Diet 52:71-142,
1987.

Whitehead, N., F. Reyner, and J. Linden-
baum. Megaloblastic changes in the cervi-
cal epithelium: Association with oral con-
traceptive therapy and reversal with folic
acid. JAMA 226:1421-1424, 1973.
Butterworth, C. E., K. D. Hatch, H. Gore,
et al. Improvement in cervical dysplasia
associated with folic acid therapy in users
of oral contraceptives. Am | Clin Nuir
35:73-82, 1982,

Prakash, S. S., W. C. Reeves, G. R. Sis-
son, et al. Herpes simplex virus type 2
and human papillomavirus type 16 in cer-
vicitis, dysplasia, and invasive cervical
carcinoma. Int | Cancer 35:51-57, 1985.

Lancaster, W. D., C. Castellano, C.
Santos, et al. Human papillomavirus de-
oxyribonucleic acid in cervical carcinoma
from primary and metastatic sites. Am |
Obstet Gynecol 154:115-119, 1986.

Durst, M., L. Gissmann, and H. Iken-
berg. A papillomavirus DNA from a cervi-
cal carcinoma and its prevalence in cancer
biopsies from different geographic areas.
Proc Natl Acad Sci USA 80:3812-3815,
1983.

De Villiers, E. M., D. Wagner, A.
Schneider, et al. Human papillomavirus
infections in women with and without ab-

282  Bulletin of PAHO 24(3), 1990

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

normal cervical cytology. Lancet 2:703-
706, 1987.

Kjaer, S. K., 5. M. De Villiers, B. J.
Haugaard, et al. Human papillomavirus,
herpes simplex virus, and cervical cancer
incidence in Greenland and Denmark: A
population-based cross-sectional study.
Int | Cancer 41:518-524, 1988.

Tidy, J. A., G. C. N. Parry, P. Ward, et al.
High rate of human papillomavirus type
16 infection in cytologically normal cervi-
ces. Lancet 1:434, 1989.

Villa, L. L., and E. L. Franco. Epidemio-
logic correlates of cervical neoplasia and
risk of human papillomavirus infection in
asymptomatic women in Brazil. | Natl
Cancer Inst 81:332-340, 1989.

Editorial. Human papillomaviruses and
the polymerase chain reaction. Lancet
1:1051-1052, 1989.

Wigle, D. T., and M. Grace. Re: “’Smok-
ing and cancer of the uterine cervix: Hy-
pothesis.”” Am ] Epidemiol 111:125-127,
1980.

Trevathan, E., P. Layde, L. A. Webster, et
al. Cigarette smoking and dysplasia and
carcinoma in situ of the uterine cervix.
JAMA 250:499-502, 1983.

Mayberry, R. M. Cigarette smoking, her-
pes simplex type 2 infection, and cervical
abnormalities. Am | Public Health 75:676~
678, 1985.

La Vecchia, C., S. Franceschi, A. Decarli,
et al. Cigarette smoking and the risk of
cervical neoplasia. Am | Epidemiol 123:22-
29, 1986.

Brinton, L. A., C. Schairer, W. Haenszel,
et al. Cigarette smoking and invasive cer-
vical cancer. JAMA 255:3265-3269, 1986.
Zur Hausen, H. Human genital cancer:
Synergism between two virus infections
or synergism between a virus infection
and initiating events? Lancet 2:1370-1372,
1982.

Zunzunegui, M. V., M. C. King, C. E
Coria, et al. Male influences on cervical
cancer risk. Am | Epidemiol 123:302-307,
1986.

Reeves, W, C., and E. Quiroz. Prevalence
of sexually transmitted diseases in high-
risk women in the Republic of Panama.
Sex Transm Dis 14:69-74, 1987.

. Barrasso, R., J. De Brux, O. Croissant, et

al. High prevalence of papillomavirus-



78.

79.

associated penile intraepithelial neoplasia
in sexual partners of women with cervical

sexual partners. Obstet Gynecol 64:16-20,
1984.

intraepithelial neoplasia. N Engl ] Med 80, Schneider, A., E. Sawada, L. Gissmann,
317:916-923, 1987. et al. Human papillomaviruses in women
Campion, M. J., A. Singer, P. K. with a history of abnormal Papanicolaou
Clarkson, et al. Increased risk of cervical smears and their male partners. Obstet
neoplasia in consorts of men with penile Gynecol 69:554-562, 1987.

condylomata acuminata. Lancet 1:943-946,  81. Lilienfeld, A. M., and S. Graham. Valid-
1985. ity of determining circumcision status by
Levine, R. U., C. P. Crum, E. Herman, et questionnaire as related to epidemiologic
al. Cervical papillomavirus infection and studies of cancer of the cervix. | Nat Can-
intraepithelial neoplasia: A study of male cer Inst 21:713-720, 1958.

*ee

Fellowships for Research on Tropical Diseases

The Social Research Laboratory of the Central University of Venezuela,
with support from the UNDP/World Bank/WHO Special Program for Re-
search and Training in Tropical Diseases (TDR), is developing a fellowship
program to promote research. Grants of up to US$5,000 will be given to in-
vestigators studying the social and economic aspects of the transmission
and control of six diseases included in the TDR program: malaria, filaria-
sis, leishmaniasis, leprosy, schistosomiasis, and Chagas’ disease. The re-
search is to be carried out in the country of residence of the investigator,
generally within a one-year period.

Priority will be given to proposals that address priority problems in a
country, promote community participation, and seek to coordinate bio-
medical and social science knowledge. Institutional contacts with the gov-
ernmental agencies responsible for disease control should be maintained.
The fellowships are particularly intended for graduate students and young
researchers affiliated with recognized academic institutions, as well as per-
sonnel engaged in research in public health agencies and nongovernmen-
tal organizations. Exceptionally, undergraduate students working under
qualified mentors may be considered.

Evaluation of proposals will take place in May and November each year.
Proposals may be presented in English, French, Portuguese, or Spanish,
but correspondence must be in Spanish. For more detailed information on
the presentation of proposals, contact Dr. Roberto Bricefio-Leén, Laborato-
rio de Investigaciones Sociales, Universidad Central de Venezuela, Apar-
tado Postal 47795, Caracas 1040-A, Venezuela; telephone (02) 622-6970.

Source: PAHO, Epidemiological Bulletin 10(4):14-15, 1990.
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