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Introduction
Determinants of risk of sexually

transmitted infections, including human
immunodeficiency virus (HIV) infection
and sexually transmitted infection distribu-
tion patterns, include a complex set of
ecological and behavioral factors.' Behav-
ioral determinants of sexually transmitted
infection include current and lifetime
number of sexual partners, age at first
intercourse, frequency of intercourse,
types of sexual practices (e.g., vaginal,
anal, and oral intercourse), patterns of
sexual partner recruitment, and rate of
acquisition of new partners.2 Population
variance in the rate of acquiring new
partners and partner networking patterns
further determine rates of propagation of
sexually transmitted infections in a popu-
lation, while selection of partners from a
high-risk group strongly influences indi-
vidual disease risk.3 In industrialized
countries, behavioral surveys have pro-
vided important insights to help guide
public health intervention for preventing
sexually transmitted infections." How-
ever, the extent to which such behavioral
variables actually correlate with objective
measures of sexually transmitted infec-
tions has not been assessed in population-
based behavioral surveys or compared by
gender.

The aims of this study were to define
sexual practices reported by people seek-
ing required pre-employment health certi-
fication in Lima, Peru; to determine the
age-specific prevalence of serum antibod-
ies to various sexually transmitted infec-
tion pathogens; and to assess the relation-
ship of demographic and behavioral survey
variables to the prevalence of objective
serologic markers for sexually transmitted

infections. This report concerns fre-
quency and type of sexual practices and
level of perceived risk of sexually transmit-
ted infections, as well as the relationship
of these variables to sexually transmitted
infection seroprevalence.

Methods
Study Population and Design

This cross-sectional survey, con-
ducted in Lima, Peru, between Septem-
ber 1991 and January 1992, involved
subjects recruited from two municipal
health centers, Nuestra Seniora de la Paz
and Municipalidad San Martin de Porras,
both located in low socioeconomic neigh-
borhoods of northern Lima. Two of every
10 men and women between 18 and 50
years of age who sought either preemploy-
ment or routine annual worker health
certification were selected by block ran-
domization from consecutive clinic attend-
ees until 300 men and 300 women were
enrolled. Health regulations required such
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examinations for many categories of blue-
collar workers, including factory workers
and food handlers, as well as university
applicants. Patients paid approximately
$2 for the evaluation (but the study paid
for the evaluation of study participants).
Routine required serologic testing for
syphilis in these clinics made blood collec-
tion for further serologic tests feasible.

Each study subject completed an

anonymous, self-administered question-
naire concerning sociodemographics, medi-
cal history, sexual behaviors (lifetime expe-

rience and experience during the previous
year), contraceptive history, and perception
of sexually transmitted infection risk.

After pretesting of the question-
naire, solicitation of open-ended com-

ments from participants in focus groups

(two with men and two with women), and
in-depth interviews with five men and five
women, the final questionnaire was devel-
oped in a language and format appropri-
ate for low-literate subjects. To facilitate
responses, trained interviewers read and
explained each question to each partici-
pant, and participants recorded responses

on their own questionnaires. After pretest
counseling, 15 cm3 of venous blood were

obtained.

Laboratory Procedures
and Data Analysis

Sera were tested for antibody to
Treponema pallidum (Venereal Disease
Research Laboratory test and fluorescent
treponemal antibody-absorption test),
Chlamydia trachomatis (a microimmuno-
fluorescent assay titer of 1:16 or higher
was considered positive),9"10 herpes sim-
plex virus type 2 (HSV-2; Western blot
assay),"-'3 human T-cell lymphotropic
virus I (HTLV-I), and HIV type 1 (HIV-1).
Antibodies to HIV and HTLV-I were

detected by enzyme-linked immunosorbent
assay (Abbott Laboratories, Chicago, III,
and Genetic Systems Inc, Seattle, Wash);
persistently reactive sera were confirmed
by Western blot (Dupont de Nemours,
Geneva, Switzerland).14

Since sexual behavioral risk factors
for sexually transmitted infections may
differ by gender,'5 we analyzed men and
women separately. Statistical tests'6 in-
cluded chi-square tests for differences
between proportions, Mantel-Haenszel
tests for linear trends, analyses ofvariance
for differences between group means, and
multivariate logistic regression analyses to
assess the relationship between sexually
transmitted infections, sexual behaviors,
and sociodemographic characteristics. Fac-
tors significant in univariate analyses

entered the multivariate models and
remained in the final model if they
increased significantly (P < .05) the pre-

dictive power of the model.

Resuls
Of 693 eligible subjects, 93 (13%)

refused participation. Refusal was unre-

lated to gender or place of enrollment.
Place of birth and religion were nearly
identical for men and women: 56% were

born in Lima, 29% were born in the

highlands, 10% were born on the coast,
and 5% were born in jungle regions; 83%
were Catholic, and the remainder were

Protestant or without a religion. Table 1
compares other sociodemographic and
medical history characteristics by gender.
Most of the subjects were less than 30
years of age, with men being somewhat
younger than women. Three quarters had
never married. Women had less educa-
tion, attended church more regularly, and
more often had received blood transfu-
sions. Both genders commonly reported a

past history compatible with sexually
transmitted infections.

Sexal Behavior

The type of first sexual partner
differed strikingly by gender. The first
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TABLE 1-Sociodemographic Characteristics and Medical History of the Study
Population: 600 Adults In Lima, Peru

Men Women
(n = 300) (n = 300) pa

Age, y, no. (%) .01
<20 70 (23.7) 81 (27.6)
21-30 184 (62.4) 146 (49.8)
31-40 30 (10.2) 48 (16.4)
>40 11 (3.7) 18(6.1)

Age, y, ±SD 25.1 ± 6.3 25.9 ± 7.7 lb

Marital status, no. (%) .02
Single, never married 234 (78.0) 216 (72.2)
Married 46 (15.3) 43 (14.4)
Cohabitant 16 (5.3) 21 (7.0)
Divorced 4 (1.3) 17 (5.7)
Widower 0 (0.0) 2 (0.7)

Education, no. (%) <.001
Elementary (completed fewer 13 (4.3) 35 (11.7)
than 6 grades)

High school (completed 167 (55.7) 133 (44.6)
6-1 1 grades)

University/technical (completed 120 (40.0) 130 (43.6)
more than 11 grades)

Mean education, y 11.6 11.2 .04b
Occupation, no. (%) .5
Unemployed 90 (30.1) 102 (34.1)
Student 77 (25.8) 62 (20.7)
Unskilled 121 (40.5) 123 (41.1)
Skilled 11 (3.6) 12 (4.0)

Church attendance, no. (%) .001
Once a week or more 62 (20.8) 99 (33.1)
Less than once a week 236 (79.2) 200 (66.9)

Blood transfusion history, no. (%) 8 (2.7) 19 (6.3) .08

Past history of sexually transmitted
infections, no. (%)

Urethritis 40 (13.4)
Vaginal discharge ... 106 (35.6)
Genital ulcer 57 (19.0) 45 (15.1) .2
Blood test (positive) for syphilis 9 (3.0) 8 (2.7) .8

Circumcision, no. (%) 17 (5.7) ...

Note. Totals vary for some variables because of occasionally missing values.
ap values concern differences between men and women; chi-square tests were used unless

otherwise stated.
bStudent's t test.
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partner was a spouse for 28% of women
but only 0.4% of men, a "beloved or

exclusive partner" for 62% of women but
only 32% of men, a friend for 35% of men
and 4% of women, an unknown partner
for 7% of men and 3% of women, and a

female sex worker for 21% of men. Table
2 summarizes lifetime sexual experience,
as well as sexual activity during the
previous year, by age and gender. Overall,
95% of men and 69% ofwomen reported
sexual experience (P < .01); the greatest
differences involved those less than 21

years old. Data on numbers of partners
were missing more often for men than for
women (perhaps because it was harder

for men than for women to remember
such data, since men reported more

partners). The mean lifetime numbers of
sexual partners were 10.6 for men and 1.2

for women (P < .001); the mean lifetime
number of partners for women, standard-
ized to the age distribution of the men,
was 1.13. Of those 30 years of age or

younger, men reported approximately 10

times more partners than did women

within each age category. The overall

percentages reporting 5 or more partners
were 53% for men and 3% for women, an

18-fold difference. For those 30 years of

age or younger, 5 or more sexual partners
were reported by 49% of men and 2% of

women, a 27-fold difference. Sexual expe-
rience during the previous year was

reported by 91% of men and 58% of

women (P < .001). Multiple partners
within the past year were reported by 56%
of men and 6% of women, a ninefold

difference. Five or more partners during
the past year were reported by 51 men

and 1 woman.

In terms of sex during the past year,
men were asked to report both the total

number of sex partners and the number of

these partners who were female sex

workers. As shown in Table 3, men

reporting sex with a female sex worker

during the year reported an average of
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TABLE 2-Proportion of Study Participants Who Were Sexually Experienced and Their Lifetime Number of Partners, Sexual
Activity, and Number of Partners during the Previous Year, by Age and Gender

Sexual
Men, Age, y Women, Age, y

Behavior < 21 21-25 26-30 > 30 All < 21 21-25 26-30 > 30 All
Variable (n = 70) (n = 124) (n = 60) (n = 41) (n = 295) (n = 81) (n = 100) (n = 46) (n = 66) (n = 293)

Sexually 87.1 97.6 96.7 100 95.3 42.0 69.0 78.3 95.5 68.9
experienced,
iffetime, %a

Lifetime no.
partners, %

0 13.6 2.7 3.7 0.0 5.2 58.0 32.0 21.7 4.6 31.5
1 27.3 8.8 3.7 8.1 12.2 29.6 43.3 50.0 49.2 41.9
2 7.6 8.8 3.7 2.7 6.7 7.4 17.5 19.6 20.0 15.6
3 9.1 10.6 14.8 2.7 10.0 2.5 4.1 4.3 13.8 5.9
4 10.6 19.5 3.7 10.8 13.0 1.2 2.1 0.0 6.2 2.4
5-10 16.7 27.4 10.7 45.9 30.0 1.2 1.0 4.3 4.6 2.4
More than 15.2 22.1 29.6 29.7 23.0 0.0 0.0 0.0 1.5 0.3

10

Lifetime no. 6.0 ± 9.8 9.9 ± 14.2 14.9 ± 27.1 14.7 + 19.9 10.6 ± 17.7 0.6 ± 1.0 1.0 ± 1.0 1.3 ± 1.2 2.2 ± 2.4 1.2 ± 1.6
partners, mean ± SD

Lifetime no. 3 4 8 7 5 0 1 1 1 1
partners, median

Missing data, 5.7 8.9 10.0 9.8 8.5 0.0 3.0 0.0 1.5 1.4
lifetime, %

Sexually active 79.4 93.7 93.2 100 90.9 38.3 55.1 60.9 84.4 57.8
in previous
year, %a

No. partners in
previous year, %

0 20.6 6.3 6.8 0.0 9.0 61.7 44.9 39.1 15.6 42.2
1 38.2 27.7 37.3 50.0 35.4 33.3 49.0 54.3 76.6 51.6
2 11.8 23.2 18.6 21.1 19.1 3.7 5.1 4.3 3.1 4.2
3-4 16.2 23.2 20.3 10.5 19.1 1.2 1.0 2.2 3.1 1.7
More than 4 13.2 19.5 16.9 18.4 17.3 0.0 0.0 0.0 1.6 0.3

No. partners in 2.6 ± 5.2 3.9 ± 4.8 3.7 ± 5.2 3.2 ± 4.5 3.4 ± 4.9 0.4 ± 0.6 0.6 ± 0.6 0.7 ± 0.7 1.1 ± 1.3 0.7 ± 0.8
previous year,
mean ± SD

No. partnersin 1 2 2 1.5 2 0 1 1 1 1
previous year,
median

Missing data, 2.9 9.7 1.7 7.3 6.1 0.0 2.0 0.0 3.0 1.4
previous year, %

aChi-square test: P < .01 for men, P < .001 for women; MantelHaenszel test for linear trend: P < .05 for men, P < .001 for women.
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three times as many partners as men not
reporting sex with a female sex worker.
Female sex workers accounted for 37% of
all partners reported by men, including
59% of partners reported by men report-
ing sex with a female sex worker, and 85%
of partners of men who reported sex with
a female sex worker and less than four
partners during the year. Of 599 reported
female partners who were not female sex

workers, 245 (41%) were exposed to a

man who had sex with a female sex worker
during the year.

Table 4 summarizes additional data
on sexual histories and practices for
sexually experienced men and women.

Mean age of first intercourse was 3 years

younger for men than for women, al-
though 32% of women had not yet had
intercourse. Of these sexually experi-
enced participants, 59% of men reported
ever having had sex with a female sex

worker, while 162 men (57%) and 12
women (6%) reported sex in exchange for
money, food, gifts, or drugs. Of the 4
women who reported sex in exchange for
money, 3 reported only 1 partner during
the past year and 1 reported 10 partners
during the past year. Thirty men (11%)
reported sex with other men; of these
men, only the 4 reporting receptive anal
intercourse acknowledged being homo-
sexual; the remaining 26 reported sex with
both genders. Similar proportions of men
and women reported sex during menses,

but the proportion of men reporting
engaging in insertive anal sex with women
or receiving oral sex from women consid-
erably exceeded the proportion ofwomen
reporting receiving anal sex and perform-
ing oral sex, respectively. No woman

acknowledged oral sex or analingus with
other women. Fifty-eight percent of the
men and 30% of the women had ever used
condoms (P < .0001). The fact that men
performed insertive anal sex, received
oral sex, and used condoms more often
with female sex workers than with other
women (as detailed later) may help
explain these gender discrepancies.

Table 5 provides details on sexual
behavior during the previous year for men
and women who were sexually active
during the year. Casual sex (sex with
someone other than either the regular
partner or a female sex worker) was

reported by 72% of men but only 12% of
women. Casual sex was related to not

having a regular partner as well as to

gender: casual sex during the previous
year was reported by 114 (60%) of 190

men and 16 (10%) of 166 women with a

regular partner vs 80 (99%) of 81 men and
5 of 5 women without a regular partner.

Of men sexually active during the

past year, 37% reported sex with a female
sex worker during the year, including 52
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TABLE 3-Men's Reported Total Number of Sex Partners and Number of Female
Sex Worker (FSW) Partners during the Previous Year

Total No. Partners during Total No. No. FSW
Previous Year No. Mena Partners Partners

Less than 4 partners
Men reporting sex with FSW 44 98 83
Men not reporting sex with FSW 152 210 0

4 or more partners
Men reporting sex with FSW 51 503 273
Men not reporting sex with FSW 18 144 0

Total
Men reporting sex with FSW 95 601 356
Men not reporting sex with FSW 170 354 0

aComplete data were available on 265 of 274 men who reported sex during the previous year.

TABLE 4-Sexual Behavior among Sexually Experienced Participants, by Gender

Men Women

Age at first intercourse, y, no. (%)
<14 58 (20.6) 14 (6.9)
15-17 143 (50.7) 50 (24.5)
>18 81 (28.7) 140 (68.6)

Age at first intercourse, mean + SD* 16.2 + 2.3 19.2 ± 3.6
Sex with female sex worker, no. (%) 166 (58.5) ...

Exchange of sex for money, food, 162 (56.8) 12 (5.9)
gifts, or drugs,** no. (%)

Same-sex experience ever, no. (%) 30 (10.5) ...

Insertive anal sex, no. (%) 138 (48.2) ...

With opposite sex 114 (40.1) ...

With same sex 4 (1.4) ...

Both 19 (6.7)
Receptive anal sex,* no. (%) 4 (1.4) 60 (29.3)
Performed oral sex,* no. (%) 145 (50.9) 48 (23.4)
With opposite sex 142 (49.8) 48 (23.4)
With same sex 0 (0.0) 0 (0.0)
Both 3 (1.1) 0 (0.0)

Received oral sex,** no. (%) 163 (57.3) 83 (40.7)
With opposite sex 143 (50.2) 83 (40.7)
With same sex 5 (1.8) 0 (0.0)
Both 15 (5.3) 0 (0.0)

Performed analingus,*** no. (%) 33 (11.7) 9 (4.4)
With opposite sex 32 (11.3) 9 (4.4)
With same sex 0 (0.0) 0 (0.0)
Both 1 (0.4) 0 (0.0)

Received analingus, no. (%) 12 (4.2) 11 (5.5)
With opposite sex 10 (3.5) 11(5.5)
With same sex 2 (0.7) 0 (0.0)
Both 0 (0.0) 0 (0.0)

Sex during menses, no. (%) 132 (46.3) 91 (44.4)
Condom use ever,* no. (%) 166 (58.2) 61(29.8)

Note. Sample sizes for individual items varied.
*P < .0001 (Student's ttest); **P < .001; ***P < .05.
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(27%) of 190 with and 47 (58%) of 81
without a regular partner (P < .001).
Thirty-six percent of men reported inser-
tive anorectal sex, including 47% of men
who reported sex with a female sex

worker during the year and 31% of those
who did not (P < .01). Receptive anal sex

was reported by only 19% of women.

Alcohol use before sex was significantly
more common for men (62%) than for
women (44%), and this too was associated
with risky sex. For example, casual sex was

reported by 83% of men who consumed
alcohol sometimes or more often before
sex and 68% of men who did not do so

(P = .02); the corresponding rates for
women were 25% and 10% (P < .01).
However, for men with only one type of
partner, the differences were less striking:
alcohol before sex was reported by 11 of
44 men (25%) who had sex only with
female sex workers, by 8 of 33 men (24%)
who had sex only with casual partners,
and by 12 of 75 men (16%) who had sex

only with a regular partner (P = .18 for

regular partner vs casual partner or

female sex worker).
The higher rate of condom use

reported by men was also strongly related

to type of partner; men were least likely to
report use of condoms with a regular
partner, more likely to report use with
casual partners, and most likely to report
use with a female sex worker. However, of
men reporting sex with a female sex

worker during the previous year, only
28% always used a condom during such
sex. Men were significantly more likely
than women to report condom use with
regular or casual partners.

Prevalence ofSexually Transmitted
Infections in Relation to Behavioral
Risk Factors

The prevalences of antibodies among
sexually experienced men and women,
respectively, were as follows: T pallidum,
1.8% and 1.5% (P = .8); C. trachomatis,
2.8% and 14.1% (P < .001); HSV-2,
7.7% and 21.5% (P < .001), and any of
these three pathogens, 11.9% and 33.2%
(P < .001). Only one man was HIV
seropositive, and he also had a reactive
fluorescent treponemal antibody-absorp-
tion test. Only one woman was seroposi-
tive for HTLV-I, a pathogen not always
sexually transmitted. Therefore, further
analyses focused on factors associated

with antibodies to T. pallidum, C. tracho-
matis, or HSV-2.

UnivariateAnalyses
Increasing age was significantly corre-

lated with increasing prevalence of anti-
body to sexually transmitted disease patho-
gens, as indicated in Figure 1. The
relationship of increasing age to increas-
ing prevalence of antibody was limited to
HSV-2, whereas the higher antibody
prevalence in women than in men was

seen for both HSV-2 and C. trachomatis.
Figure 2 shows the association of

number of partners with prevalence of
antibody to C. trachomatis, HSV-2, and T.
pallidum (and with any of these three
sexually transmitted infections) in men

and women. The prevalences of antibody
to HSV-2, to C. trachomatis, and to any of
the three sexually transmitted infection
pathogens were several times higher
among women than among men after
stratification for number of partners.
Table 6 summarizes factors associated
with serum antibody to any of the three
sexually transmitted infection pathogens
among sexually experienced participants,
excluding the four men self-identified
as homosexual. Among men, factors
associated with sexually transmitted infec-
tion seropositivity included age, currently
married or cohabiting with partner, more
than 20 lifetime sex partners, ever having
had sex with female sex workers, and
having performed or received analingus.
Factors not associated included place of
enrollment, place of birth, education,
religion, church attendance, age at first
intercourse, alcohol consumption before
sex, sex during menses, sexual practices
other than those mentioned, history of
ever using condoms, and circumcision
status.

Among women, factors associated
with sexually transmitted infection sero-

positivity included age, age under 18 years
at first intercourse, increasing lifetime
numbers of sexual partners, consumption
of alcoholic beverages sometimes or more

often prior to sexual intercourse, sex

during menses, history of a partner with a

sexually transmitted infection, and lack of
education above elementary school (6
years of education). Factors not signifi-
cantly associated included place of enroll-
ment, place of birth, marital status, reli-
gion, church attendance, sexual practices
(receptive anal intercourse, performed or

received oral sex, performed or received

analingus), and history of ever using
condoms.

1102 American Journal of Public Health

TABLE 5-Types of Partners, Risky Practices, and Condom Use during the
Previous Year among Men and Women Who Were Sexually Active
during the Previous Year

Men Women

No. % No. % P

Type of partner
Regular partner 191 70.2 166 97.1 <.001
Casual partner* 195 71.7 21 12.3 <.001
Female sex worker 100 36.6 ...

Risky practices
Insertive anal sex 99 36.3 ...
Receptive anal sex 1 0.4 33 19.3 <.001
Sex during menses 97 35.8 70 41.2 .3
Alcohol before sex 170 62.0 75 43.9 <.001
Drugs before sex 5 1.8 0 0.0 NS

Condom use in previous year
With regular partner

Ever 74 38.9 41 24.7 .004
More than half of the time 20 10.5 6 3.6 .012
Always 7 3.7 4 2.4 NS

With casual partnersa
Ever 94 48.9 5 23.8 .028
More than half of the time 33 17.2 1 4.8 NS
Always 17 8.9 0 0.0 NS

With female sex worker
Ever 71 71.0 ...

More than half of the time 39 39.0 ...

Always 28 28.0 ...

Any condom use last year 149 54.4 44 25.7 <.001

Note. Sample sizes for individual items varied. NS = nonsignificant.
aAll partners other than regular partners or female sex workers.
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Multivanate Analyses
Multivariate analysis by stepwise lo-

gistic regression used all factors found
associated with sexually transmitted infec-
tion seropositivity by univariate analysis.
After adjustment for age, men who had
had more than 20 sex partners (adjusted
odds ratio [OR] = 3.8, 95% confidence
interval [CI] = 1.4, 10.6) showed an in-
creased association with sexually transmit-
ted infection seropositivity (model A).
However, with a derived variable of
frequency of sex with female sex workers,
classified as never or seldom vs sometimes
or more often, together with frequency of
condom use in those circumstances, a
stronger correlation emerged in the multi-
variate analysis (model B). Only history of
sex with female sex workers sometimes or
more often while using condoms less than
half of the time was significantly associ-
ated with sexually transmitted infections
(adjusted OR = 3.6, 95% CI = 1.5, 8.8).
Adjustment for sexual orientation (any vs
no homosexual experience) did not modify
the results.

Among women, after adjustment for
age, sexually transmitted infection sero-
positivity was associated with age of first
sexual intercourse under 18 years (OR =
2.0, 95% CI = 1.0, 4.1; P = .05) and with
lifetime number of sexual partners (with
the odds ratio for sexually transmitted
infection seropositivity and one partner
set at 1.0, the odds ratios were 2.7 [95%
CI = 1.2, 5.91 for two partners and 4.3
[95% CI = 1.7, 11.1] for three or more
partners). Further analysis of the associa-
tion with age of first intercourse showed
that 15 (23%) of 64 women who initiated
sexual activity before 18 years of age and
only 13 (9%) of 140 women who initiated
sexual activity at 18 years of age or later
had antibody to C. trachomatis (OR = 3.0,
95% CI = 1.3, 6.7); this association per-
sisted after adjustment for age and life-
time number of partners (OR = 2.4, 95%
CI = 1.1, 5.7). In contrast, number of
partners, but not age of first intercourse,
was related to HSV-2 antibody among
women.

Perception ofRisk
Table 7 highlights differences be-

tween sexually experienced men and
women in perceived risk of sexually
transmitted infections in relation to objec-
tive evidence of such infections (defined
by a reactive serologic test for one or more
sexually transmitted infections). Fewer
women than men perceived any risk, yet
at every level of perceived risk, objective

(1<

o.42

30
25
nn

** Females
-Males *..

zu .

151

101 #:
5 _

0 1 2-3 '4

7
6 :

1 '-0. .4..~.a-.*- No-,-----
0 1 2-3 '4
Number of Partners

0

0

=i-2
c

50
40
30
20
10
0

70
cn 60
<a) 50
og0 40

>,-r 30
0 X 20
D EL 10

cD 0'
<

0

0 1 2-3 '4

60-.~~~~~~~~~~~~~~
0.ZI~ L 1

_ .~~901
&O .w I

0 1 2-3 '4
Number of Partners

Note. Number of partners was associated (by MantelHaenszel test for linear trend) with antibody to
C. trachomatis for both women (P < .001) and men (P = .09); with antibody to HSV-2 for both
women (P < .001) and men (P = 0.09); with antibody to T. pallidum for women (P = .07) but not
for men (P = .8); and with antibody to any sexually transmitted disease (STD) pathogen for both
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FIGURE 2-Prevalence of antibody to Chiamydia trachomatis, herpes simplex
virus type 2 (HSV-2), Treponema pallidum, and any of these three
sexually transmitted pathogens, by gender and lifetime number of
partners.

evidence of sexually transmitted infec-
tions was significantly higher for women
than for men. The prevalence of objective
evidence increased significantly with level
of perceived risk among women, but the
increase was not significant for men. After
adjustment for level of perceived risk, the

odds ratio for objective evidence of
sexually transmitted infections and female
gender was 3.9 (relative to male gender).

For women, logistic regression analy-
sis adjusting for age and lifetime number
of partners showed that level of perceived
risk of sexually transmitted infections was
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Note. The relationship of increasing age to increasing prevalence of antibodies was signfficant for
HSV-2 but not for C. trachomatis.

FIGURE 1-Prevalence of antibody to Chiamydia trachomatis, herpes simplex
virus type 2 (HSV-2), and any of three sexually transmitted disease
(STD) pathogens (C. trachomatis, HSV-2, or Treponema pallidum), by
age and gender.
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TABLE 6-Factors Associated with Serum to Antibody Treponema pallidum,
Chlamydla trachomatfs, or Herpes Simplex Virus Type 2

Subjects with 95% Confidence
Antibody, % Odds Ratio Interval

Men
Age, y

18-25
26-35
36-50

Marital status
Not married
Married/cohabiting

No. partners
1-10 (n = 194)
11-20 (n = 34)
> 20 (n = 29)

Sex with female sex worker
No/seldom
Sometimes or more often

Performed analingus
No
Yes

Received analingus
No
Yes

8.4
10.1
27.6

8.6
18.0

6.7
8.8

24.1

8.5
16.5

9.3
21.9

10.0
30.0

1.0
1.2
4.2

1.0
2.3

1.0
1.3
4.4

1.0
2.1

1.0
2.7

1.0
3.8

Women
Age, y

18-25
26-35
36-50

Education
Elementary
More than elementary

Age at first intercourse, y
.18
<18

No. partners
1 (n = 123)
2 (n = 45)
>3 (n = 32)

Alcohol before sex
No/seldom
Sometime or more often

Sex during menses
No
Yes

Partner with sexually
transmitted infection (ever)

No
Yes

independently associated with history of
such infections (OR = 2.9,95% CI = 1.6,
5.3) and history of such infections in a
partner (OR = 3.6, 95% CI = 1.1, 12.2).
For men, the same analysis showed that
level ofperceived risk of sexually transmit-
ted infections was independently associ-
ated with history of such infections
(OR = 2.8, 95% CI = 1.5, 5.3) and with

20.4
45.6
48.8

51.7
30.1

25.2
48.4

22.8
44.4
62.5

29.3
60.9

27.2
40.7

31.1
62.5

1.0
3.3
3.7

1.0
0.9

1.0
2.7

1.0
2.7
5.7

1.0
3.8

1.0
1.8

1.0
3.7

0.4, 3.4
1.4,12.1

1.0, 5.2

0.2, 5.3
1.4,13.6

0.9, 4.9

1.1, 7.0

0.9,15.7

1.5, 7.1
1.6,8.7

0.2,1.0

1.5,5.0

1.2,6.0
2.3,14.2

1.5, 9.2

1.0,3.3

1.3,10.6

history of sex with a female sex worker
(OR = 2.5,95% CI = 1.3,4.9).

Disussion
This study of a random sample of

young adults undergoing preemployment,
preuniversity, or routine annual worker
examinations in Lima shows striking differ-

ences between men and women in re-
ported sexual behaviors. The age-stan-
dardized mean lifetime number of sexual
partners was 9.4 times greater for men.
Among those with sexual experience,
mean age of onset of intercourse was 3
years younger for men, 59% of whom
acknowledged previous sex with female
sex workers, (37% within the past year).
Eleven percent of sexually experienced
men acknowledged prior same-sex con-
tact; nearly all such men identified them-
selves as heterosexual but could be de-
scribed as "behaviorally bisexual."

The prevalence of antibody to T
pallidun was much lower than that of
antibody to HSV2 and to C. trachomatis,
especially in women. Syphilis is common
in many populations but seldom more
common than genital herpes or chla-
mydial infection; in Peru, female sex
workers had been routinely screened for
syphilis and, for many years, had been
given prophylactic treatment, whereas
there had been no screening for C.
trachomatis at the time of this study.
Multivariate analyses showed that anti-
body to any of three sexually transmitted
infection pathogens was related to num-
ber of partners among women and to
unprotected sex with female sex workers
among men. Despite far more reported
risk behaviors among men and lower
perceived risk among women, objective
serologic evidence of antibody to HSV-2
and such evidence of antibody C. tracho-
matis were approximately three and five
times more prevalent among women.

This higher prevalence could be due
to a greater efficiency of transmission of
HSV-2 and C. trachomatis to women, as
has been noted for many sexually transmit-
ted infections.17 Early onset of sexual
activity in women was associated with
antibody to C. trachomatis, independent
of age and number of lifetime sex part-
ners. Cervical ectopy is more common in
young women than in older women, and
ectopy may increase susceptibility to cer-
tain sexually transmitted infection patho-
gens such as C. trachomatis.18 Serological
evidence of curable sexually transmitted
infections (e.g., chlamydial infection) in
men may underestimate lifetime experi-
ence with such infections because earlier
detection and treatment and milder mani-
festations in men may attenuate appear-
ance or persistence of antibody.10 How-
ever, HSV-2 is rarely treated in Lima, is
not curable, and is not known to produce
a detectable antibody response more
often in women than in men, yet antibody
to HSV-2 also is more prevalent among
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women. A higher age-specific prevalence
of antibody to HSV-2 in women than in
men has also been reported in San
Francisco'9 and in the US National
Health and Nutrition Examination Sur-
vey.2"2' Because HSV-2 causes chronic,
recurrent infection, transmission of HSV-2
in the population may be less dependent
than many other sexually transmitted
infections of shorter duration on frequent
partner change, based on current models
of sexually transmitted infection transmis-
sion dynamics.22 23

Population-based studies of sexual
behavior have been lacking in Latin
America, and little is known about the
population prevalence and pattern of
distribution of sexually transmitted infec-
tions, apart from HIV-12426 and HTLV-
1.27.28 Previous studies of sexual behavior
in Peru involved selected groups, such as

school-aged youth and university stu-
dents.29'3" Reported high-risk behaviors
included frequent partner change, homo-
sexual experience for men, and hetero-
sexual anal sex for both men and women.

Recent population-based surveys of sexual
behavior in industrialized countries4 ' pro-

vided results differing greatly from the
results of our study in certain respects. In
surveys conducted in both Britain and
France,45 twice as many men as women

reported multiple partners during the
previous year, in contrast with the nine-
fold difference found in this study. The
recent landmark study of US men and
women 18 to 59 years of age showed that
the median numbers of sex partners after
18 years of age were six for men and two
for women.8 For those less than 35 years

of age in Britain, the proportion of men
reporting five or more lifetime partners
was less than twice the proportion for
women, in contrast to the 27-fold differ-
ence between men and women found in
our study for participants 30 years of age

or younger.4

Morris3l recently addressed possible
reasons for the fact that the number of
female sex partners reported by men on

sexual surveys often exceeds the number
of male partners reported by women. She
observed, in the US General Social
Survey, that this anomaly was largely
attributable to the 10% of men and
women reporting the greatest number of
partners (the "telling tail" of the distribu-
tion of reported number of partners). In
our analyses, as shown in Table 2,
approximately 10% of subjects (23% of

men, only 1 woman) reported a lifetime
number of partners greater than 10. The
male-female ratio of reported lifetime

number of partners was 8.8 among all
subjects, falling to 3.5 after those with
more than 10 partners had been excluded.
Similarly, 58.5% of men reported past sex

with a female sex worker; after these men
had been excluded, the mean lifetime
number of sex partners for the remaining
men who denied sex with a female sex

worker fell from 10.6 to 4.4, and the ratio
of the mean lifetime number of partners
reported by these men to the mean

number reported by all women fell to 3.4
(an effect similar to that resulting from
exclusion of those with more than 10
partners). Only 103 men reported 10 or

fewer partners and denied sex with a

female sex worker; the ratio of the mean

lifetime number of partners reported by
these men to the mean number reported
by women was 2.9. Further exclusion of
the small number of additional men who
reported sex with other men did not
further lower this ratio. Approximately
12% of subjects (including 24.6% of men
and only 1 woman) reported 4 or more

partners during the previous year. The
lone woman in this category reported 10
partners during the year and received
money for sex, apparently representing
the one female sex worker in the sample.
The male-female ratio of reported num-

ber of partners during the previous year

was 4.8 among all subjects; this ratio
decreased to 2.3 after all subjects report-
ing 4 partners or more during the previous
year had been excluded, to 2.8 after all
men reporting sex with a female sex

worker during the year had been ex-

cluded, and to 2.1 after both all subjects
reporting fewer than 4 partners and all
additional men reporting sex with a

female sex worker had been excluded.
Thus, like Morris, we found that the

anomaly between the numbers of sex

partners reported by men and by women
was less marked for partners during the

past year than for lifetime numbers of
partners, perhaps indicating more accu-

rate reporting during the past year.

Although exclusion of those with the
highest numbers of partners also reduced
this anomaly, Table 2 shows that, in
contrast with the General Social Survey
data from the United States, the distribu-
tions of the numbers of partners reported
by men and women in this Lima sample
differ not only in the upper tail of the
distribution but throughout the distribu-
tion, both for lifetime number of partners
and for partners during the past year. Sex
with female sex workers clearly accounted
for a substantial portion of the higher
numbers of partners reported by men in
Lima, an important difference from the
US and European data. In France5 and in
the US General Social Survey,3' only
about 3% of men reported sex with a

female sex worker in the previous 5 years,

as compared with 37% during the previ-
ous year in our study. Other Latin
American studies32'33 also found that men
commonly report sex with a female sex

worker. However, in Lima, even after men
reporting sex with a female sex worker
had been excluded, the remaining men

reported an average of about three times
as many partners as did women. It seems
unlikely that the small mean age differ-
ence (0.8 years) between men and women
in the sample contributed substantially to
the residual anomaly. It is unclear whether
this residual anomaly represents overre-

porting of total partners by men, underre-
porting by men of the proportion of
partners who were female sex workers or

other men, underreporting of total part-
ners by women, or a sample bias. Gender-
specific reporting bias is of particular
concem. It is certainly possible, and

perhaps likely, that men overreport and

women underreport numbers of sexual

partners and that this tendency is exagger-
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TABLE 7-Number and Percentage of Sexually Experienced Participants with
Objective Serologic Evidence of Antibody to Any of Three Sexually
Transmitted Pathogens in Relation to Level of Perceived Risk of
Sexually Transmitted Infections

Perception of Risk

None, Low, High,
No. Reactive/ No. Reactive/ No. Reactive/

Total (%) Total (%) Total, (%) pa

Men 11/115 (9.6) 15/142 (10.6) 4/24 (16.7) .4
Women 32/119 (26.9) 25/69 (36.2) 10/16 (62.5) <.01

aMantel-Haenszel test for linear trend comparing perceived risk as none, low, or high.
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ated in Peru or in Latin America in
general. Attempts to reduce these prob-
lems in the present study included survey
instrument pretesting, interviewer train-
ing and self-coding of the questionnaire,
and collection of data concerning sexual
behavior not only for the lifetime of the
subject but also during the previous year.

The reason that sexual behavior
reported by men and women in Lima
differs more than in industrialized coun-
tries may reflect not only cultural differ-
ences in attitudes toward and patterns of
sexual behavior but also a relatively lower
social status of women in Peru and the
lower socioeconomic status of partici-
pants in this study. This study sample
overrepresented men and women of lower
socioeconomic status who work in a range
of unskilled jobs and must obtain or renew
health certificates, and the sample reflects
this job-seeking or employed segment of
Lima's population and students seeking
university admission. Although the 87%
voluntary participation in this study might
have resulted in some loss ofgeneralizabil-
ity (external validity), this would not
compromise the internal validity of asso-
ciations observed between behaviors and
infection among participants. The unique
availability of objective sexually transmit-
ted infection seroprevalence data further
supports the validity of behavioral data: of
110 men and women who denied sexual
experience, none had antibody to HSV-2,
and only 3 of 95 women had antibody to C.
trachomatis (2 women) or T pallidum (1
woman).

By concurrently providing survey data
on sexual practices and serology on
sexually transmitted infection, this study
uniquely provides insight into behavioral
risk factors for exposure to sexually
transmitted infection pathogens, identify-
ing behaviors, and population subgroups
important for transmitting infection. The
cross-sectional study design could not
differentiate between actual age effects
and possible cohort effects on the relation-
ship between age and sexually transmitted
infection experience.

The relatively and paradoxically low
perception of sexually transmitted infec-
tion risk among women, as compared with
men, may reflect not only their less risky
sexual behavior but also the relatively
asymptomatic nature of sexually transmit-
ted infections in women and the nonspeci-
ficity of any infection-related symptoms
that they have experienced (e.g., vulvovagi-
nal discharge), leaving them less aware of
their risk of infection.

The rate of spread of sexually trans-
mitted pathogens within a population
depends not only on the mean rate of
change of sexual partners in the popula-
tion but also on the variance in the rate of
change within the population.22 Sexually
transmitted infections spread fastest within
populations characterized by widely vary-
ing rates of partner change. Subgroups
having very high rates of partner change,
or "core groups," contribute dispropor-
tionately to transmission of sexually trans-
mitted infections.23 This survey demon-
strates with compelling clarity that
although women with more than one
lifetime partner are at increased risk for
sexually transmitted infections in Lima, it
is men with large numbers of casual
partners, particularly those who repeat-
edly have sex with female sex workers
without using condoms, who serve collec-
tively as the important core group for the
transmission of sexually transmitted infec-
tion pathogens to the larger population of
women. This survey did not directly
demonstrate that sexually transmitted
disease seroprevalence in women was
related to sex with men who also had sex
with female sex workers. However, the
survey showed that sexually transmitted
disease seroprevalence in men was re-
lated to unprotected sex with female sex
workers, and that 44% of the female
partners during the past year who were
not sex workers were reported by men
who also had sex with female sex workers
during the past year. Such men represent
an important "bridge population" for
spreading infection from female sex work-
ers to other women. Data from the
General Social Survey were used to
suggest that a subset of men with high
numbers of recent partners also contrib-
uted disproportionately to the spread of
sexually transmitted diseases,34 although
sex with female sex workers has been
much less common among men in US
surveys. In addition, the relatively high
proportion of men in this study and in
other Latin American surveys who were
behaviorally bisexual35'36 could put many
Latin American women at risk of HIV.36
The British and French surveys and the
recent US surveys" showed substantially
lower proportions of men who acknowl-
edged sex with other men.

The higher frequency of risky sexual
behavior of men, the probably higher
efficiency of male-to-female than female-
to-male transmission of many sexually
transmitted infections, and the tendency
for women to have sex with older men
(who may have accumulated chronic or

recurrent sexually transmitted infections,
such as HSV-2 or HIV) combine to make
the per exposure risk of sexually transmit-
ted infection much higher forwomen than
for men in the Latin American setting.
Even monogamous women who believe
that they are at low risk can incur a
substantial risk of sexually transmitted
infections.

These results highlight the impor-
tance of preventive programs for women
to promote delayed onset of sexual activ-
ity, awareness of partners' risky sexual
behavior, and skills to negotiate condom
use with partners. For men, preventive
programs should strongly emphasize con-
dom use, especially with female sex
workers or casual partners. Although
these data cannot be widely generalized,
the model for sexually transmitted infec-
tion transmission between female sex
workers and clients who do not use
condoms, and from such men to women
having low rates of partner change, can be
further explored in studies using sexual
behavior surveys in conjunction with sero-
logic testing for sexually transmitted infec-
tions. O

Acknowledgments
This study was supported by the World AIDS
Foundation; National Institute of Allergy and
Infectious Diseases grants A127757 and
AI31448; the University of Washington Center
for AIDS Research and STD Cooperative
Research Center; Fogarty International Center
grant TWO0007; the Swedish Agency for
Research Cooperation with Developing Coun-
tries; the US Naval Medical Research Institute
Detachment, Lima, Peru; and an unrestricted
grant from the Bristol-Myers Squibb Corp for
infectious diseases research.

We thank field coordinator Maria del
Carmen Cabrera; interviewers Roxana Osorio,
Elvira Ramirez, and Afilio Tello; and interna-
tional coordinator Annette Ghee.

References
1. Holmes KK Human ecology and behavior

and sexually transmitted bacterial infec-
tions. Proc Nad Acad Sci 1994;91:2448
2455.

2. Aral SO, CatesW Jr. The multiple dimen-
sions of sexual behavior as risk factors for
sexually transmitted disease: the sexually
experienced are not necessarily sexually
active. Ser Transm Dis. 1989;16:173-177.

3. Brunham RC, Ronald AR. Epidemiology
of sexually transmitted diseases in develop-
ing countries. In: Wasserheit JN, Aral SO,
Holmes KK, eds. Research Issues in Human
Behavior and Sewahy Transmitted Diseases
in the AIDS Era. Washington, DC: Ameri-
can Society for Microbiology; 1991:61-80.

4. Johnson AM, Wadsworth J, Wellings K,
Bradshaw 5, Field J. Sexual lifestyles and
HIV risk. Nature. 1992;360:410-412.

5. Analyse del Comportements Sexuels en

1106 American Journal of Public Health August 1996, Vol. 86, No. 8



France. AIDS and sexual behavior in
France. Nature. 1992;360:407-409.

6. Billy JOG, Tanfer K, Grady W, et al. The
sexual behavior of men in the United
States. Fam Plann Perspect. 1993;25:52-60.

7. Leigh BC, Temple MT, Trocki KF. The
sexual behavior ofUS adults: results from a
national survey.AmJPublic Health. 1993;83:
1400-1408.

8. Laumann EO, Gagnon JH, Michael RT,
Michael S. The Social Organization of
Sexuality: Sexual Practices in the United
States. Chicago, Ill: University of Chicago
Press; 1994.

9. Stamm WE, Holmes KK. Chlamydia tracho-
matis infections of adults. In: Holmes KK,
Mardh PA, Sparling PF, Wiesner PJ, eds.
Sexually Transmitted Diseases. 2nd ed. New
York, NY: McGraw-Hill International
Book Co; 1990:181-193.

10. Wang SP, Grayston JT, Kuo C, Alexander
ER, Holmes KK. Serodiagnosis of Chla-
mydia trachomatis infection with the micro-
immunofluorescence test. In: Hobson D,
Holmes KK, eds. Nongonococcal Urethritis
and Related Infections. Washington, DC:
American Society for Microbiology; 1977:
201-248.

11. Ashley RL, Militoni J, Lee F, Nahmias A,
Corey L. Comparison of Western blot
(immunoblot) and glycoprotein G specific
immunodot enzyme assay for detecting
antibodies to herpes simplex virus type 1
and 2 in human sera. J Clin Microbiol.
1988;26:662-667.

12. Ashley R, Benedetti J, Corey L. Humoral
immune responses to HSV-1 and HSV-2
viral proteins in patients with primary genital
herpes. JMed Virol. 1985;17:153-166.

13. Ashley R, Cent A, Maggs V, Nahmias A,
Corey L. Inability of enzyme immunoas-
says to discriminate between infections
with herpes simplex virus type 1 and 2.Ann
Intem Med. 1991; 15:520-526.

14. World Health Organization. Proposed
WHO criteria for interpreting results from
Western blot assays for HIV-1, HIV-2 and
HTLV-I/HTLV-II. Wkly Epidemiol Rec.
1990;65:281-288.

15. Aral SO, Soskoline V, JoesoefRM, O'Reilly

KR. Sex partner recruitment as risk factor
for STD: clustering of risky modes. Sex
TransmDis. 1991;18:10-17.

16. Hosmer DW, Lemeshow S. Applied Logis-
tic Regression. New York, NY: John Wiley
& Sons Inc; 1989.

17. Aral SO, Holmes KK. Epidemiology of
sexual behavior and sexually transmitted
diseases. In: Holmes KK, Mardh PA,
Sparling PF, Wiesner PJ, eds. Sexually
Transmitted Diseases. 2nd ed. New York,
NY: McGraw-Hill International Book Co;
1990:19-42.

18. Critchlow CW, Wolner-Hanssen P, Eschen-
bach DA, et al. Determinants of cervical
ectopia and of cervicitis: age, oral contra-
ception, specific cervical infection, smok-
ing, and douching. Am J Obstet Gynecol.
1995; 173:534-543.

19. Siegel D, Golden E, Washington AE, et al.
Prevalence and correlates of herpes sim-
plex infections. JAA. 1992;268: 1702-
1708.

20. Johnson RE, Nahmias AJ, Magder LS, Lee
FK, Brooks CA, Snowden CB. A seroepide-
miologic survey of the prevalence of herpes
simplex virus type 2 infection in the United
States. NEnglJMed. 1989;321:7-12.

21. Johnson R, Lee F, Hagdu A, et al. US
genital herpes trends during the first
decade of AIDS. In: Tenth Meeting of the
International Society for STD Research,
August 1993, Helsinki, Finland. Abstract
22.

22. Anderson RM. The transmission dynamics
of sexually transmitted diseases: the behav-
ioral component. In: Wasserheit JN, Aral
SO, Holmes KK, eds. Research Issues in
Human Behavior and Sexually Transmitted
Diseases in theAIDS Era. Washington, DC:
American Society for Microbiology; 1991:
38-60.

23. Brunham RC. The concept of core and its
relevance to the epidemiology and control
of sexually transmitted diseases. Sex Transm
Dis. 1991;18:67-68.

24. Quinn TC, Zacarias FRK, St. John RK.
AIDS in the Americas: an emerging public
health crisis. N Engl J Med. 1989;320:1005-
1007.

Peruvian Adults' Sex

25. Beach RS, Mantero-Atienza E, Fordyce-
Baum M, et al. HIV infection in Brazil. N
EnglJMed. 1989;321:830-832.

26. Rojas G, Gotuzzo E, Yi A, Koster E.
Acquired immunodeficiency syndrome in
Peru. Ann Intem Med. 1986; 105:465-466.

27. Cortes E, Detels R, Aboulaga D, et al.
HIV-1, HIV-2, and HTLV-1 infection in
high risk groups in Brazil. N Engi J Med.
1989;320:953-958.

28. Phillips I, Hyams K, Yuen A, Gotuzzo E,
Sanchez J. HTLV-1 coinfection in an
HIV-1 infected Peruvian population. J
AIDS. 1991;4:301-302.

29. Sanchez J, Vega 0, Alvarez H, et al.
Knowledge, attitudes and practices related
to AIDS and STD among high school
students of low socioeconomic status in
Lima. In: VII International Conference on
AIDS, June 1991, Florence, Italy. Abstract
MD 4012.

30. Soto V. Comportamiento sexual prematri-
monial del universitario peruano: estudio
comparativo 1972-1984. Rev Latin Am
Sexology. 1986;1:181.

31. Morris M. Telling tails explain the discrep-
ancy in sexual partner reports. Nature.
1993;365:437-440.

32. Valdez H, Adachi R, Gotuzzo E. Practicas
sexuales en la poblacion universitaria de
Lima: Analisis de los factores de riesgo
para la transmission sexual del virus de la
immunodeficiencia humana. Rev Heredi-
ana. 1991;2:18-23.

33. Alzate H. Sexual behavior of unmarried
Colombian university students: a follow-
up.Arch Sex Behav. 1989;18:239-250.

34. Seidman SN, Aral S. Subpopulation differ-
entials in STD transmission. Am J Public
Health. 1992;82:1297.

35. Carrier JM. Mexican male bisexuality. In:
Klein F, Wolf S, eds. Bisexualities: Theory
and Research. New York, NY: Haworth
Press; 1985:75-85.

36. Cespedes J, Easterbrook P, Quinn TC.
Male prostitutes and heterosexual HIV-1
spread in Latin America. In: VIII Interna-
tional Conference on AIDS, July 1991,
Amsterdam, The Netherlands. Abstract
POC4039.

August 1996, Vol. 86, No. 8 American Journal of Public Health 1107


