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In the era of HIV, curable infections such
as bacterial sexually transmitted diseases
(STDs) may be perceived as relatively be-

nign. For women, however, the reproduc-
tive health risks associated with two com-
mon bacterial STDs, Neisseria gonorrhoeae
and Chlamydia trachomatis, are serious: If left
untreated or unresolved, these infections can
spread from the lower genital tract to the
upper reproductive tract and can result in
pelvic inflammatory disease (PID).1 More-
over, both gonorrhea and chlamydia can fa-
cilitate transmission of HIV.2

The dimensions of the public health
problems posed by these bacterial STDs
and their sequelae are not known with cer-
tainty. Recent surveillance data from the
Centers for Disease Control and Preven-
tion (CDC)3 suggest that rates of gonorrhea
and chlamydial infection among women
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are substantial (120 cases per 100,000
women and 322 cases per 100,000, respec-
tively). Since not all infections are diag-
nosed or reported to the national surveil-
lance system, however, these prevalence
estimates are likely to underestimate the
true burden of infection, perhaps by as
much as 50%.4 Moreover, some 50–80% of
women infected with gonorrhea are
asymptomatic, while more than 90% of
women clinically determined to be infect-
ed with chlamydia report no symptoms.5

A number of demographic factors have
been associated with an increased risk of
bacterial STDs.6 Black women are more than
20 times as likely as white women to have
gonorrhea (728 cases per 100,000 women vs.
32 per 100,000) and about eight times as like-
ly to have a chlamydial infection (1,171 cases
per 100,000 vs. 145 per 100,000).7

Context: Sexually transmitted diseases (STDs) of bacterial origin such as gonorrhea and chlamy-
dial infection can lead to pelvic inflammatory disease (PID) and infertility. Identifying behaviors
and characteristics associated with infection may assist in preventing these often asymptomatic
diseases and their sequelae.

Methods: Data from 9,882 sexually active women who participated in the 1995 National Sur-
vey of Family Growth describe the characteristics of women who report a history of infection with
a bacterial STD or of treatment for PID. Multivariate analysis is used to determine which demo-
graphic characteristics and sexual and health-related behaviors affect the likelihood of infection
or the occurrence of complications.

Results: Overall, 6% of sexually active women reported a history of a bacterial STD, and 8%
reported a history of PID. Women who first had sexual intercourse before age 15 were nearly
four times as likely to report a bacterial STD, and more than twice as likely to report PID, as were
women who first had sex after age 18. Having more than five lifetime sexual partners also was
associated with both having an STD and having PID. PID was more common among women re-
porting a history of a bacterial STD (23%) than among women who reported no such history
(7%). In multivariate analyses, age, race, age at first intercourse and lifetime number of sexual
partners had a significant effect on the risk of a bacterial STD. Education, age, a history of IUD
use, douching and a history of a bacterial STD had a significant impact on the risk of PID, but
early onset of intercourse did not, and lifetime number of partners had only a marginal effect. 

Conclusions: The pattern of characteristics and behaviors that place women at risk of infec-
tion with bacterial STDs is not uniform among groups of women. Further, the level of self-re-
ported PID would suggest higher rates of gonorrhea and chlamydial infection than reported.
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Rates of gonorrhea and chlamydial in-
fection are highest among women aged
15–19 (2,068 and 757 per 100,000, respec-
tively),8 reflecting physiological, social and
behavioral risk factors associated with
early initiation of intercourse.9 Physiolog-
ical risk for STDs among adolescent
women is due to a number of factors, in-
cluding the presence of columnar epithe-
lial cells in the vagina and cervix prior to
the onset of menarche. These cells are more
vulnerable to bacterial STDs than are the
stratified squamous cells that gradually re-
place them subsequent to estrogen stimu-
lation in puberty.10 In general, changes in
vaginal physiology confer some protection
as girls mature, but not enough to elimi-
nate infection risk among adult women.

In addition, younger women are at
greater risk because they are less likely than
older women to be married or in a stable
union, and therefore are more likely to be
exposed to new sexual partners. They also
are more likely to encounter an infected
partner, since the prevalence of many STDs
is higher among adolescent males than
among adult men.11 Regardless of age,
though, as the number of sexual partners
increases, the likelihood of encountering
an infected partner also increases.

Bacterial STDs are believed to be asso-
ciated with most acute cases of PID diag-
nosed in American women each year.12

Data from clinical studies indicate that
10–40% of women infected with gonorrhea
and 20–40% of women with chlamydia
will develop PID if these infections are not
adequately treated.13 Women with PID do
not always have symptoms.14 Various clin-
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Cycle 5 began in January 1995 and ended
in October of that year. Face-to-face inter-
views were conducted with 10,847 women,
using a computer-assisted personal inter-
viewing system. Black and Hispanic
women were oversampled, and the over-
all response rate for the survey was 79%.

These analyses report on a subsample
of 9,882 sexually experienced women* and
focus on two primary health outcomes: a
self-reported history of gonorrhea or
chlamydial infection, and a self-reported
history of treatment for PID and associat-
ed sequelae. 

In this analysis, we examine the impact
of race, socioeconomic status and age on
the likelihood of infection. It is not clear
whether the greater risk of infection
among black women than among white
women is related to race, socioeconomic
status or other factors, because most STD
studies do not have a sufficiently large
sample to adequately assess these differ-
ences; we are able, however, to include
both socioeconomic status and race. We
use educational attainment as an estimate
of socioeconomic status and participants’
self-report for race.

The NSFG includes measures of age at
first intercourse, number of sexual part-
ners and frequency of intercourse, but
does not provide information on the sex-
ual behavior or STD history of respon-
dents’ partners. Also, data on the fre-
quency of intercourse in the NSFG sample
are limited. To avoid accuracy problems
associated with reports of frequent events
or items covering long retrospective pe-
riods, the survey asked only those women
who were sexually active during the three
months prior to interview about their fre-
quency of intercourse, and only for that
three-month period.

To examine risk-reduction behavior, we
look at NSFG questions that elicited in-
formation on condom use. Women were
asked if they had ever used a condom, and
those who had were asked if they had used
it for birth control only, for prevention of
disease or for both. In addition, women
who were sexually active in the three
months prior to interview were asked if
they had used a condom at last intercourse.

Women who indicated that they had
ever been treated for PID were questioned
about the number of different treatment
episodes and related hospitalizations they
had experienced. Unfortunately, several
other risk factors associated with PID, in-
cluding health behaviors and sexual prac-
tices such as unprotected intercourse dur-
ing menses,24 cannot be monitored using
NSFG data. Moreover, for respondents re-

ical studies suggest that the disease may
be asymptomatic in 40–80% of cases.15

PID may lead to ectopic pregnancy and
infertility: Women who have had the dis-
ease are 6–10 times more likely to experi-
ence an ectopic pregnancy than are
women with no such history,16 and an es-
timated 10–50% of PID cases result in in-
fertility.17 Moreover, as the number and
severity of PID episodes increases, so does
the likelihood of infertility.18 Among cases
of tubal infertility related to sexually trans-
mitted infections, the majority are ac-
counted for by asymptomatic infections
of the fallopian tubes.19

The true prevalence of PID is unknown.
Accurate diagnostic procedures for the
disease are complex and invasive, and in-
terpretation of symptoms and signs can
vary greatly by clinicians, by clinical set-
ting and by time period.20 In addition, be-
cause of recent shifts in the treatment of
PID from hospitals to outpatient settings,
it is difficult to use hospitalization data to
estimate the prevalence of PID and its se-
quelae. Thus, the existing data provide at
best a fragmented picture of the disease.

Douching and use of an IUD have been
identified as antecedents to PID.21 The risk
associated with douching may be me-
chanical (i.e., that organisms from the lower
tract are forced up through the cervix dur-
ing douching) or ecological (i.e., that pro-
tective hydrogen peroxide–producing lac-
tobacilli are selectively eliminated by
douching, which facilitates colonization by
pathogenic strains). The risk associated
with an IUD may be related to the intro-
duction of organisms from the vagina or
cervix into the uterus during insertion,22

and appears to be limited to the first three
months after the device is put in place.23

In this article, we use data from the 1995
National Survey of Family Growth
(NSFG) to estimate the prevalence of gon-
orrhea and chlamydial infection and
upper tract sequelae. In addition, our
analysis examines the demographic and
behavioral factors correlated with bacte-
rial STDs, PID and associated sequelae, in-
cluding ectopic pregnancy and infertility.
Together, these analyses represent an im-
portant step in examining the current re-
productive health of a representative sam-
ple of American women. 

Data and Methods
Sample and Measures
The data for these analyses are from Cycle
5 of the NSFG, a cross-sectional national
survey of the reproductive health and
health-related behaviors of American
women aged 15–44. Data collection for

porting a history of gonorrhea or chlamy-
dial infection, there are no data on time-
liness of diagnosis, type of treatment or
level of compliance with prescribed treat-
ment. In addition, self-reported measures
of PID are likely to underestimate the true
dimension of the problem. 

The NSFG also includes questions that
permit us to estimate levels of infertility,
by identifying women who are either sur-
gically sterile for noncontraceptive pur-
poses, nonsurgically sterile or subfecund.†
Lastly, the NSFG includes a number of
questions on gestational outcomes, such
as ectopic pregnancy. Unfortunately, the
survey does not include questions on
tubal scarring or chronic pelvic pain as-
sociated with PID.

Analyses
In the first phase of our study, we per-
formed univariate and bivariate analyses
and tabulated distribution frequencies of
demographic and behavioral risk factors
for bacterial STDs and PID to obtain a de-
scriptive profile of the sample. Prevalence
estimates of bacterial STDs and PID were
calculated for selected sexual and health-
related risk characteristics. 

In the second phase, we conducted mul-
tivariate modeling to determine which fac-
tors are the most significant indicators of
each of the specific outcomes. We used lo-
gistic regression because the outcome vari-
ables of interest (bacterial STD and PID)
are both dichotomous. We first estimated
a model for bacterial STDs based on a
combination of social, demographic and
behavioral risk factors. We then conduct-
ed a similar analysis for PID. The PID
analysis included many of the same pre-
dictors as the bacterial STD analysis but
added douching, use of an IUD and his-
tory of a bacterial STD as predictors. 

All estimates presented in this article are
weighted to reflect the actual age, race,

*The number of sexually experienced women included
in these analyses is derived from the NSFG variable
HADSEX. A preliminary comparison of our tabulations
with those produced by other investigators indicated a
discrepancy of one case in the count of sexually active
women; this was related to the other investigator’s use
of a different variable (SEXEVER) to determine the num-
ber of sexually experienced women (source: Mosher W,
National Center for Health Statistics, Hyattsville, MD,
personal communication, Feb. 1998).

†Women who are surgically sterile for noncontraceptive
purposes cannot have a baby because of a sterilizing op-
eration that was done for noncontraceptive reasons. (This
would include women who had undergone surgery for
ectopic pregnancies.) Women are nonsurgically sterile if
they cannot have a baby for reasons other than surgical
sterilization. Subfecund women are those who report that
it is difficult to conceive or deliver a baby, or who were
medically advised not to become pregnant.



of the population, SUDAAN provides es-
timates and sampling errors that are ap-
propriate for the complex sample design
used in the 1995 NSFG.*

Data Limitations 
The NSFG has the advantage of using a
large, nationally representative sample.
Because of its cross-sectional design, the
survey provides a snapshot of the sexual
and reproductive history of women liv-
ing in the United States at a particular
point in time. However, for the purposes
of this analysis, the NSFG presents a num-
ber of limitations. Most critically, it does
not provide any time references for the se-
quence of events. We cannot determine,
for example, when a respondent was di-
agnosed with gonorrhea, chlamydia or
PID, how many times she had a bacterial
STD, whether condom use occurred be-
fore or after an STD was diagnosed or if
the bacterial STD reported in the interview
preceded treatment for PID. The inabili-
ty to establish a temporal order of events
precludes an examination of causal rela-
tionships in this data set. Thus, the analy-
ses presented below focus on correlates of
the outcomes of interest.

There also are limitations with indi-
vidual items. For example, data on the fre-
quency of exposure to infection (i.e., fre-
quency of intercourse) were obtained only
if the woman indicated that she had been
sexually active in the three months prior
to the interview, and only for that time pe-
riod. Consequently, we do not know about
a respondent’s coital frequency and po-
tential exposure to STDs unless she had
had sex in the recent past.†

Finally, there are problems associated
with self-reported data on bacterial STDs.
Prevalence estimates of gonorrhea and
chlamydial infections were calculated
from two questions: “Has a doctor ever
told you that you have gonorrhea?” and
“Has a doctor ever told you that you have
chlamydia?” Self-reports are likely to un-
derestimate the true prevalence of infec-
tion for several reasons: The stigma asso-
ciated with STDs may reduce the
likelihood that a woman will report a his-
tory of a bacterial STD to an interviewer;
the ability to remember a specific diag-
nosis may decrease over time; the infor-
mation delivered or understood at the
time of diagnosis may have been incom-
plete; and the infection may have been
asymptomatic and thus never diagnosed.
Despite these limitations, the NSFG is the
only current data set based on a national-
ly representative sample of women that
contains information about bacterial STDs,

marital status and parity distributions of
women in the United States as of October
1995, using sampling weights derived by
the National Center for Health Statistics.
Variance estimates were computed using
SUDAAN,25 because unlike standard sta-
tistical analysis packages that assume data
are derived from simple random samples

PID and behavioral risk factors.

Results
Table 1 summarizes the demographic and
behavioral characteristics of the women in
our sample. Three-quarters of participants
were aged 25–44. Approximately one-quar-
ter had completed college, one-quarter had
some college education, one-third had
completed high school and 17% had not
obtained a high school diploma. The ma-
jority of participants were white (80%); the
proportion of black participants (14%) was
slightly higher than that found nationally.
More than half of respondents (55%) were
married or living with a partner, and slight-
ly less than one-third of sexually active
women (30%) had never been married. 

Sexual Behavior
On average, women initiated intercourse
at 17.4 years of age (not shown). The ma-
jority (71%) were sexually active before age
19; 14% first had intercourse before age 15.
Twenty-eight percent of respondents had
had one sexual partner in their life, and an
equal proportion of women had had more
than five partners. For women who were
sexually active during the three months
prior to interview, almost 40% had inter-
course more than once a week, while about
the same proportion (38%) had intercourse
less than once per week. 

The vast majority of women (82%) had
used a condom at some time in their life,
and almost half had done so to prevent
disease. Thirty-seven percent of women
who were sexually active in the three
months prior to interview had used a con-
dom at last intercourse. 

Black women initiated intercourse at a
younger age than did white women (16.4
years vs. 17.5 years, not shown), and the
proportion of black participants initiating
sex before age 15 was almost twice that of
white participants (22.8% vs. 11.8%).

Risk Factors and Disease Prevalence
Six percent of sexually active women had
a history of a bacterial STD: Five percent
had a history of chlamydia, 2% had a his-
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Table 1. Percentage distributions of sexually
active U.S. women aged 15–44, by selected
characteristics, National Survey of Family
Growth, 1995

Characteristic %

Age
15–24 23.4
25–34 37.4
35–44 39.1

Education
<high school 17.0
High school 32.2
Some college 26.8 
College graduate 24.0

Race†
White 80.0
Black 14.3
Other 5.7

Marital status
Married/cohabiting 55.2
Widowed/separated/divorced 14.6
Never-married 30.2

Age at first intercourse
<15 13.5
15–16 28.6
17–18 29.2
≥19 28.6

Lifetime number of sexual partners
1 27.6
2–3 25.5
4–5 19.0
>5 27.8

Frequency of intercourse in past 3 months‡
<once per week 37.9
Once per week 22.7
>once per week 39.4

Ever used a condom
Yes 82.1
No 17.9

Ever used a condom to prevent STDs§
Yes 46.5
No 53.5

Used condom at last intercourse††
Yes 37.4
No 62.6

Ever used IUD
No 90.0
Yes 10.0

Screened for STD in past 12 months
No 91.6
Yes 8.4

Total 100.0

†Hispanic women were grouped according to self-reported race.
‡Frequency indicated for those reporting intercourse in the three
months before the survey. §Includes women who reported using
a condom for contraception as well as disease prevention.
††Based on women who reported intercourse in the three months
before the survey and who used a contraceptive at last intercourse.
Notes: All estimates are weighted. Unweighted N=9,882.

*This analysis represents a first approximation of a model
predicting PID. We were constrained methodologically
by the fact that while SUDAAN is one of the few software
packages that takes into account complex sample designs
in calculating parameter estimates and standard errors,
it does not include a procedure to estimate probit mod-
els, which, when used in a two-stage procedure, would
be an appropriate way of addressing the problem of en-
dogeneity existing in the PID model.

†We used marital status as an imperfect proxy for coital
frequency, but it did not contribute significantly to the
bacterial STD model. Therefore, we do not include this
proxy measure in the final analyses.
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Multivariate Analyses
In an initial set of regression analyses, life-
time condom use, frequency of intercourse
and marital status were not significant
predictors of bacterial STD infection and
were therefore not included in the final
analysis. (Presumably, condom use con-
tributed little because the vast majority of
women—82%—reported having used a
condom at some time.)

The first panel of Table 3 (page 8) indi-
cates that race and age contributed sig-
nificantly to the likelihood of infection
with a bacterial STD. Once the effects of
all other variables are controlled, the es-
timated odds of a bacterial STD among
black women were 1.7 times the odds
among white women. Similarly, women
aged 25–34 were nearly 1.3 times as like-
ly as women aged 35–44 to report having
a bacterial STD.

Age at first intercourse and lifetime
number of sexual partners were highly
significant predictor variables. Each year
of age that women delayed first inter-
course reduced the odds of a bacterial STD
by 6%, and women with more than five
partners were approximately nine times
as likely to report a bacterial STD as were
women with one partner. 

To further examine the contribution of
race to the risk for bacterial STDs, we esti-
mated logistic regression models of bacte-
rial STD infection separately for black and
white participants (not shown). Both analy-
ses included age, education, age at first sex
and lifetime number of sexual partners. 

For white females, only the lifetime
number of partners achieved statistical
significance: Women with more than five
partners were nearly 10 times as likely to
report a history of infection as were those
with one partner, and those with 2–3 part-
ners were twice as likely. 

However, for black females, lifetime
number of partners, age at first sex and ed-
ucational attainment all had statistically
significant effects. The odds ratios for num-
ber of sexual partners were similar to those
observed in the model for white women,
while each year of age that initiation of in-
tercourse was delayed reduced the odds of
bacterial STD infection about 10%. The ef-
fect of education on risk for bacterial STDs
among black women is unclear: Black fe-
males with a high school diploma were
about half as likely to report a bacterial STD
as were those with a college degree, but
black women with less than a high school
education and those reporting some college
education did not differ significantly.

The second panel of Table 3 indicates
that the characteristics affecting the odds

of PID differed from those influencing in-
fection with bacterial STDs. Race, for ex-
ample, had no significant effect on PID
risk, while education had a linear and sig-
nificant negative effect: Women who had
not completed high school were 1.8 times
as likely to report treatment for PID as
were women who were college graduates,
while those who had completed high
school had a risk 1.4 times as great as that
of college graduates. Women who had ob-
tained some college education had a mar-
ginally higher risk than college graduates. 

Age at first intercourse did not con-
tribute significantly to the risk of PID, and
lifetime number of partners had a limit-
ed effect: Women who had had more than
five partners were 2.2 times as likely as

tory of gonorrhea and fewer than 1% had
a history of both. Eight percent of sexual-
ly active women had been treated for PID;
5% (approximately 60% of those with a
history of PID) had been treated once, 2%
had been treated 2–3 times and 1% had re-
ceived treatment more than three times.
Twenty-four percent of women diagnosed
with PID had been hospitalized for the
condition (not shown).

Thirteen percent of women whose first
sexual experience occurred before age 15
reported a bacterial STD, compared with
3% of women who initiated intercourse
after age 18 (Table 2). Women who had
had more than five sexual partners were
10 times as likely as women who had had
one partner to report a history of infection. 

Women who had ever used a condom
were more likely to have a history of bac-
terial STD infection than were those who
had never used a condom (7% vs. 3%), and
those who had ever used a condom to pre-
vent disease transmission were more like-
ly to report a history of infection than were
those who had never done so. These find-
ings may be explained by limitations in
the data set that make it impossible to de-
termine the order of events. Women with
a history of STD infection were probably
urged to take precautions, and therefore
changed their behavior so as to prevent
other infections. Furthermore, women
who had been screened for an STD in the
past year were more likely to have had a
bacterial infection than were women who
had not been screened (18% vs. 5%).
Again, the inability to sequence these
events makes interpretation difficult; the
recent screening, for example, may have
been associated with the reported STD.

Table 2 also indicates that the risk fac-
tors associated with a history of PID are
similar to those associated with bacterial
STD infection. Women who had first in-
tercourse before age 15 were twice as like-
ly to have had PID as were those who had
first intercourse after age 18, and women
with more than five partners were almost
three times as likely as those with one
partner to have had PID. In addition, black
women were more likely to have had PID
than were white women (10.6% vs. 7.2%,
not shown). 

Women who had ever used an IUD
were more than twice as likely to have had
PID as were women who had not done so,
and women who douched were about
twice as likely to have had the condition
as were women who had never douched.
PID was three times as common among
women with a history of bacterial infec-
tion as among those with no such history.

Table 2. Percentage of sexually active women
who reported a bacterial STD or  treatment for
PID, by selected risk characteristics

Characteristic Bacterial STD PID

Age at first intercourse
<15 13.0 12.1
15–16 7.0 9.9
17–18 5.3 7.8
≥19 3.4 5.6

Lifetime number of sexual partners
1 1.4 5.0
2–3 3.2 6.8
4–5 5.9 7.3
>5 14.0 14.0

Frequency of intercourse in past 3 months†
None 3.6 3.9
<once per week 6.9 8.7
Once per week 4.6 7.5
>once per week 6.5 9.0

Ever used a condom
No 2.9 7.3
Yes 7.0 8.6

Used condom at last intercourse‡
No 6.4 6.4
Yes 4.7 4.6

Ever used a condom to prevent STDs§
No 4.5 6.8
Yes 9.9 10.7

Screened for STD in past 12 months
No 4.6 7.2
Yes 17.7 11.6

Ever used IUD
No 6.0 7.4
Yes 8.8 17.3

Frequency of douching
Never 5.5 6.0
<weekly 6.3 12.1
>weekly 5.7 10.9

Had a bacterial STD
Never 0.0 7.4
Ever 100.0 23.0

†Frequency indicated only for those reporting intercourse in the
three months before the survey. ‡Based on women who report-
ed intercourse in the three months before the survey and who used
a contraceptive at last intercourse. §Includes women who reported
use for both contraception and disease prevention. Note: Estimates
are weighted.



Effects of PID
Women with a history of
PID were more than
twice as likely to have
had an ectopic pregnan-
cy as were all sexually ac-
tive women (5% vs. 2%,
not shown), and were
slightly more likely than
women with a history of
a bacterial STD to report
having had one (4%).
Thus, there appears to be
some association be-
tween ectopic pregnancy
and PID, although the
NSFG data do not permit
us to establish a tempo-
ral or causal relationship. 

Women with a history
of PID were less likely
than women without
such a history to be fe-
cund (Table 4). This sit-
uation is reflected in the
higher rates of both sur-
gical and nonsurgical
sterility among women
with a history of PID
than among either
women with a history of
a bacterial STD or the
larger sample of all sex-
ually active women.
However, women with a
history of PID also were
more likely to be contra-
ceptively sterile than
were those with a histo-

ry of bacterial STD infection or all sexu-
ally active women.

Discussion
In this article, we describe the character-
istics of women who report a history ei-
ther of gonorrhea or chlamydia or of treat-
ment for PID. Not all women who had an
STD risk factor also had a history of a sex-
ually transmitted infection. In 1995, a mi-
nority of sexually active women (only 6%)
reported ever having been diagnosed with
gonorrhea or chlamydia, while almost half
had had four or more sexual partners, a
significant predictor for these diseases.
Clearly, the risk profile suggested by these
data is not uniform, nor is it as startling
as the profile documented in studies of
high-risk populations.*26 Nevertheless,
some groups of women are at high risk for
both short- and long-term reproductive
health problems.

Age at first intercourse and lifetime
number of sexual partners are the most

those who had one lifetime partner to re-
port having been treated for PID. Women
with five partners or less were no more
likely to have had PID than were those
with only one partner.

The odds of having had PID were twice
as great for women who had used an IUD
as for women who had not. Similarly,
women who had ever douched were 60%
more likely to have had PID than were
those who had never douched. Finally,
women who had had either gonorrhea or
chlamydial infection were more than
twice as likely to have been diagnosed
with PID as those without such a history.

appropriate measures from the NSFG for
studying lifetime prevalence of bacterial
STDs. Indeed, both were significant pre-
dictors of infection. Moreover, number of
sexual partners demonstrated a clear
“dose effect”: As the number of sexual
partners increased, so did the probability
of reporting a bacterial STD.

Unfortunately, the measures of condom
use included in the NSFG are not very suit-
able for studying bacterial STDs, and in-
formation on contextual factors associat-
ed with condom use was not collected. For
example, it is not clear if women used con-
doms with new partners to prevent an STD
or with steady partners to prevent preg-
nancy. Whether condoms were used before
a women contracted an STD or after she
had been treated for one is equally unclear.
Moreover, the vast majority of women
(82% of all sexually active women and 92%
of women reporting a history of a bacter-
ial STD) had used a condom during their
lifetime. The lack of information associat-
ed with use of condoms leaves us unable
to explore the context in which risk-taking
and preventive behaviors occur.

Consistent with other studies of STDs,
race was a strong predictor of bacterial
STDs: Black women were significantly
more likely than white women to report
a history of a bacterial STD. Although so-
cioeconomic status (as measured by edu-
cation) did not predict bacterial STDs in
either univariate or multivariate analyses
for the sample as a whole, education
emerged as a significant, but not linear,
predictor among black women. Surpris-
ingly, black high school graduates had a
lower risk for bacterial STDs than did
black college graduates. It is possible that
black women with increased education
have access to different partner popula-
tions or health care resources than women
with a high school diploma; distinct part-
ner populations can confer different prob-
abilities of infection, while differential ac-
cess to health care may shift the likelihood
of detection. The education measure could
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Table 3. Logistic regression results showing women’s likelihood
of having had a bacterial STD or having received treatment for
PID, by selected demographic and behavioral risk factors

Characteristic Bacterial STD PID

Estimate Standard Odds Estimate Standard Odds
error ratio error ratio

Race
Black 0.54 0.11 1.71*** 0.14 0.10 1.15
White na na 1.00 na na 1.00 

Age
15–24 0.17 0.14 1.19 –0.43 0.14 0.65**
25–34 0.22 0.11 1.25* –0.22 0.10 0.81*
35–44 na na 1.00 na na 1.00 

Education
<high school 0.03 0.16 1.03 0.56 0.16 1.76***
High school –0.13 0.14 0.88 0.32 0.13 1.37*
Some college –0.10 0.13 0.91 0.24 0.14 1.28
College

graduate na na 1.00 na na 1.00

Age at first 
intercourse† –0.06 0.02 0.94** –0.02 0.02 0.98

Lifetime number of sexual partners
1 na na 1.00 na na 1.00
2–3 0.68 0.23 1.98** 0.18 0.14 1.20
4–5 1.27 0.22 3.56*** 0.19 0.14 1.20
>5 2.21 0.19 9.12*** 0.79 0.13 2.20***

IUD use
No na na na –0.69 0.11 0.50***
Yes na na na na na 1.00

Douching
Yes na na na 0.46 0.09 1.59***
No na na na na na 1.00

Bacterial STD
Yes na na na 1.05 0.14 2.19***
No na na na na na 1.00

Intercept –3.20 –2.14

*p<.05. **p<.01. ***p<.001. †Entered as a continuous variable. Notes: IUD use, history of
douching and history of a bacterial STD were not included as explanatory variables in the
analyses of bacterial STD risk. na=not applicable. 

*Rates of gonorrhea, chlamydial infection and sexual risk-
taking are higher among women attending STD clinics than
among female participants in population-based surveys.
For example, even after excluding women known to have
been exposed to an infected partner, clinicians found that
35% of female patients were currently infected with gon-
orrhea, chlamydia, trichomonas or a combination of these
STDs and that 77% reported a history of prior sexually
transmitted infection; more than half (51%) reported six or
more lifetime sexual partners (source: reference 26).

Table 4. Percentage distribution of sexually ac-
tive women aged 15–44, by fecundity status,
according to bacterial STD or PID history

Fecundity status All Bacterial PID
STD

Fecund 58.6 59.3 38.5
Contraceptively sterile 27.0 19.6 34.1
Surgically sterile 3.3 4.3 8.9
Nonsurgically sterile 1.8 3.8 5.1
Subfecund 8.3 12.1 12.8
Long-interval subfecund 1.0 0.8 0.6
Total 100.0 100.0 100.0

Note: Prevalence estimates are weighted.
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ing and a lifetime history of IUD use were
significantly associated with self-reported
PID. According to analyses of the 1988
NSFG,28 rates of douching appear to in-
crease as women mature into young adult-
hood; thereafter, rates remain more or less
constant. In addition, douching varies with
education and race, with the prevalence of
douching decreasing as education and so-
cioeconomic status increase. But, regardless
of modifying factors, black women are sig-
nificantly more likely than white women to
douche regularly. Although race itself did
not contribute significantly to the PID analy-
sis, it may have an effect through socioeco-
nomic status and douching behaviors. 

Data from the NSFG confirm an associ-
ation between PID and ectopic pregnan-
cy. It is more difficult, however, to make a
similarly clear statement about infertility.
As noted above, the NSFG fecundity mea-
sures are crude and do not allow us to
focus exclusively on infertility of infectious
etiology. Nevertheless, the NSFG data in-
dicate that women who have been treat-
ed for PID are more likely to be infertile for
both surgical and nonsurgical reasons than
are other sexually active women.

In summary, this cross-sectional “snap-
shot” of the correlates and consequences
of bacterial STD infection presents a trou-
bling picture of the reproductive health of
American women. Many women have
one or more risk factors for gonorrhea or
chlamydia, yet the low rates of self-re-
ported bacterial STDs suggest that some
women are unaware of having been in-
fected or may be unwilling to disclose
such a history. The level of self-reported
PID would suggest higher rates of gon-
orrhea and chlamydial infection. 

In the future, it would be useful to collect
data on partner characteristics, the context
in which sexual risk-taking and condom use
occur, and the temporal sequence of risk-
related events. Although comparisons of
data collected in different waves of the
NSFG can provide some insight into
changes in women’s sexual behavior, lon-
gitudinal data that indicate the timing of
these critical health events and their corre-
lates over the life course are needed to elu-
cidate the relationships between bacterial
STD risk factors and their short- and long-
term reproductive health consequences.
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