
number of leukocytes (15 or more per high-
power field) were observed in the Gram
stain of vaginal content but no specific mi-
croorganism could be identified, the woman
was recorded as having a nonspecific vagi-
nal infection. Chlamydia test results were
unavailable for five women, as were the re-
sults of Pap smears for two women. We in-
cluded these seven cases in calculating the
percentage of women with other infections,
but excluded them from further analysis.

We performed statistical analyses using
χ2 test and a two-tailed Fisher’s exact test.7

Stepwise multivariate logistic regression
analysis was performed as described by
Hosmer and Lemeshow,8 using SPSS.

Results
Background Characteristics
Almost three-fourths of the women in the
study population were white, more than
half were 20–29 years of age and few were
younger than 20 (Table 1). Eighty-five per-
cent had only a primary education, and
just 5% did not have a permanent partner.
More than half had had first intercourse
before age 18. More than one-third of the
women had had two or more sexual part-
ners, while almost three-fifths had lived
with their current partner for six years or
more. Both the women and their male
partners reported a similar level of edu-
cation. Few women reported having had
sex with anyone other than their main
partner in the previous six months or hav-
ing a history of STDs. Six percent of
women reported that their partners had
a history of STDs. Less than 10% report-
ed always using condoms.

Prevalence of Infection
The prevalence of infection was low for
most of the microorganisms studied (Table
2). Almost two-thirds of the women in the
sample were completely free of reproduc-
tive tract infections. Bacterial vaginosis was
the most prevalent condition, affecting 26%
of the women. Chlamydia was present in
7% of women. No other type of infection ex-
ceeded 4% in prevalence. Similar propor-
tions of women were identified as having
candida and trichomonas (approximately
2% for each). The prevalence of human pa-
pillomavirus infection (as determined by
Pap smear) was even lower (1%). No
women were found to have gonorrhea.

Variables Associated with Infection
Very few of the women’s characteristics
were significantly associated with the like-
lihood of infection in a univariate analy-
sis (Table 1). Only a history of STD infec-
tion was associated with the likelihood of

(bacterial vaginosis). Trichomonas was also
detected by Pap smear. Human papillo-
mavirus infection was determined by pres-
ence of koilocytes in the Pap smear. We used
fluorescent-labeled monoclonal antibody
(SYVA Microtrack) to detect chlamydia, and
isolated gonorrhea using Thayer-Martin
medium and identified it using standard
bacteriological methods.6 Where a large

any reproductive tract infection (p=.042).
When specific infections were examined,
the only significant association found was
a positive association between the num-
ber of years a woman had lived with her
current sexual partner and infection with
chlamydia (p=.005). 

We also performed a separate analysis for
any cervical infection (not shown). Because
of the low prevalence of human papillo-
mavirus and the absence of gonorrhea,
these results were similar to those for
chlamydia alone. We repeated the analysis
excluding candida and bacterial vaginosis
to explore the possibility of using the social,
demographic and sexual behavior data to
identify women specifically at risk for sex-
ually transmitted infections, but this analy-
sis also provided no significant associations.

In the multivariate logistic regression,
having a history of STDs and having re-
ceived elementary education only were
significantly associated with an increased
risk of a reproductive tract infection
(p=.038 and p=.043, respectively). When
each reproductive tract infection was con-
sidered separately, we found that both
chlamydial infection and bacterial vagi-
nosis were associated with the number of
years a woman had lived with her current
sexual partner, but in different directions:
The duration of the relationship was pos-
itively associated with chlamydial infec-
tion (p=.002), but was negatively associ-
ated with bacterial vaginosis (p=.046).

To better measure the efficiency of the
risk criteria, we calculated for each the sen-
sitivity, specificity and positive and neg-
ative predictive values (Table 3). These in-
dicate that when education and STD
history were considered together, there
was a fairly high likelihood that someone
identified by the criteria as at risk of being
infected actually was infected (a positive
predictive value of 70%). However, be-
cause only 10 women in the sample shared
these two characteristics, using the two
risk criteria together identified only 5% of
all infected women (sensitivity).
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Table 1. Percentage distribution of women ini-
tiating contraceptive use at a Brazilian family
planning clinic and percentage with a repro-
ductive tract infection, by selected character-
istics, Campinas, Brazil, 1991–1992

Characteristic % % with 
dist. infection

Race (N=397)
White 73.8 33.1
Nonwhite 26.2 40.4

Age (N=400)
≤19 8.7 45.7
20–29 58.5 35.1
≥30 32.8 31.3

Schooling (N=400)
≤elementary 84.8 36.6
>elementary 15.2 24.6

Marital status (N=400)
Has no partner 5.5 31.8
Has partner 94.5 34.9

Age at 1st coitus (N=400)
≤17 52.5 39.0
>17 47.5 30.0

Lifetime no. of sexual
partners (N=399)
1 63.4 32.8
≥2 36.6 37.7

No. of years living with 
current partner (N=399)
<1 4.0 43.8
1–5 37.1 35.1
6–12 32.1 32.8
>12 26.8 34.6

Had sex with someone 
other than current partner in 
preceding 6 months (N=399)
Yes 2.3 44.4†
No 97.7 34.4

Has history of STDs (N=399)
Yes 3.3 61.5*,†
No 96.7 33.9

Partner’s schooling (N=383)
≤elementary 80.7 35.9
>elementary 19.3 29.7

Partner has history
of STDs (N=390)
Yes 6.4 52.0
No 93.6 33.4

Partner uses condoms (N=398)
Always 8.8 31.4
Sometimes 20.1 33.8
Never 71.1 35.7

Total 100.0 na

*p <.05. †Significance tested using Fisher’s exact test rather than χ2

test. Notes: Some women did not provide information on all charac-
teristics. na=not applicable.

Table 2. Percentage of women with various re-
productive tract infections, by type of infec-
tion (N=407)

Infection %

None 64.1
Bacterial vaginosis 25.8
Chlamydia 6.7
Nonspecific vaginal infection 3.7
Candida 2.2
Trichomonas 1.7
Human papillomavirus 1.0
Gonorrhea 0.0

Note: Some women had multiple infections.


