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Purpose: To examine the effectiveness of virginity pledges in reducing STD infection rates among

Methods: Data are drawn from the National Longitudinal Study of Adolescent Health, a nationally
representative study of students enrolled in grades 7-12 in 1995. During a follow-up survey in
2001-2002, respondents provided urine samples, which were tested for Human Papilloma Virus,
Chlamydia, Gonorrhea, and Trichomoniasis. We report descriptive results for the relationship of
pledge status and sexually transmitted disease (STD) rates as well as health behaviors commonly

Results: Pledgers are consistently less likely to be exposed to risk factors across a wide range of
indicators, but their STD infection rate does not differ from nonpledgers. Possible explanations are
that pledgers are less likely than others to use condoms at sexual debut and to be tested and

Conclusions: Adopting virginity pledges as intervention may not be the optimal approach to
preventing STD acquisition among young adults. © 2005 Society for Adolescent Medicine. All
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Understanding the determinants of sexually transmitted
disease (STD) acquisition among adolescents and young
adults is critical to assess interventions designed to limit the
spread of STDs [1-3]. One set of interventions—adopted by
numerous organizations and directly supported by federal
policy—are programs that encourage abstinence by encour-
aging adolescents to make pledges to remain virgins until
marriage. This article considers the relationship between
adolescent virginity pledges and the sexual behavior of
young adults, focusing on STD acquisition.

In 1993, “True Love Waits” initiated a movement to
encourage adolescents to pledge to abstain from sex until
marriage. By 1995, an estimated 2.2 million adolescents
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(12% of all adolescents) in the United States had taken such
pledges. Earlier research demonstrated that adolescent vir-
ginity pledges were associated with a significant delay on
the baseline rate for the transition to first sex [4]. Although
pledging was associated with delayed sexual initiation, the
pledge effect was deeply shaped by social context, most
importantly, the number of other students in the community
that pledged and the social structure of the community with
respect to the patterning of friendships. The pledge appears
to work where public commitment to abstain from sex is
encoded into shared group activities, thus enhancing iden-
tification with the movement and encoding the promise to
remain a virgin into the larger social fabric.

If taking a pledge indeed reduces premarital sexual ac-
tivity, one might expect that pledgers are less likely to
contract STDs than others because they initiate sexual ac-
tivity later, have fewer sexual partners, and are more likely
to have sex in the context of a marital relationship than
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others, all protective factors. On the other hand, pledgers
may be more exposed to infection than others because they
may be less likely to use condoms [4]. We explore the
sexual and health behaviors that may mediate the relation-
ship between pledging history and later STD status. If
young people take a public virginity pledge to remain vir-
gins until marriage, having sex before marriage means that
they break their pledge. Thus, sexually active pledgers have
a greater incentive than nonpledgers to hide that they are
having sex. Especially critical are interactions with health
professionals able to provide services to those who suspect
they may have an STD, pharmacists and others who provide
access to condoms, contraceptive information, and STD
counseling, and friends and family members who could
provide relevant information about STDs, but may consider
such information unnecessary. Against this background, we
consider the relationship between pledging and self-reported
STD-related health care utilization.

Data and methods

The initial results on the impact of virginity pledges on
the transition to first sex arose from analyses of the first two
waves of data from National Longitudinal Study of Ado-
lescent Health (hereafter, Add Health). In this article, we
consider data from the 3rd in-home wave of Add Health
interviews, when respondents were 1824 years old. This
enables us to consider the long-term consequences of ado-
lescent pledging on the sexual behavior and STD acquisi-
tion dynamics of young adults.

Of the original Add Health wave 1 respondents (n =
20,745), 15,170 individuals, or 73%, participated in wave 3.
Data were collected between August 2001 and April 2002.
Biomarker data (urine samples) on STD status were col-
lected from 92% of wave 3 respondents. A total of 1183
individuals (8%) refused participation in the biospecimen
collection. Urine samples were collected in the field and
analyzed for the presence of three sexually transmitted dis-
eases, Chlamydia (CH), Gonorrhea (GC), and Trichomoni-
asis (TR). In addition, 7000 female respondents who re-
ported ever having had vaginal sex in wave 3 were
randomly selected for Human Papilloma Virus (HPV) as-
says. The specific procedure and tests used are described in
detail in [5]. Both males and females were tested for the
three bacterial STDs regardless of their sexual activity
status.

Collection procedures followed a strict protocol; samples
that arrived in a condition not suitable for testing were
discarded. Between 4% (CH), 5% (TR), and 10% (GC) of
the samples were not tested for these reasons [5,6]. Pledgers
do not differ from others with respect to whether their
samples yielded results in the testing (p = 0.32 for CH, p =
0.17 for TR, p = 0.20 for CG). Pledgers did not differ from
others in the extent to which they refused to provide urine
samples (p = 0.28). Data are weighted to adjust for over-

sampling of various groups and wave 3 nonresponse. Anal-
yses of panel attrition for wave 3 show that generally,
nonresponse bias has little impact on estimates [7]. If pledg-
ers were significantly more or less likely than others to
participate in wave 3, however, weighting may not correct
the resulting bias. Among females, respondents who re-
ported pledging in wave 1 or 2 were just as likely to
participate in wave 3 as nonpledgers. Among males, those
who pledged in wave 1 or wave 2 were more likely to
participate in wave 3 than others (23% nonresponse com-
pared with 29%). However, both pledging and participation
in wave 3 is negatively associated with age. The difference
between pledgers and others is significant only for males
who were 17 years and older at the time of wave 1 (31% vs.
22% nonresponse); among males under age 15 and between
15 and 16, nonresponse differs by 3% and 6%, respectively,
but not statistically significantly.

Unless otherwise noted, the analyses reported below are
based on 11,471 respondents with valid data on STD status
and grand sample weights. The majority of the results are
derived from cross-tabulating pledge status with various
outcome and behavioral measures. To adjust standard errors
for the clustered sample design, we used the survey proce-
dures provided in STATA [8,9]. For two measures (timing
of first sex and first marriage) we used Kaplan-Meier esti-
mates of the survivor function; these analyses use weights,
but do not adjust for clustering. A Wald test based on a
robust variance estimator appropriate for weighted data was
used to test for the difference between observed and ex-
pected number of failures within each group.

Measurement

Pledge status was collected across all three waves. In
wave 1 and 2, respondents were asked “Have you taken a
public or written pledge to remain a virgin until marriage?”
In wave 3, respondents were asked “Have you ever signed
a pledge to abstain from sex until marriage?” We distin-
guish between individuals who reported that they took a
pledge in one of the three waves and later said they did not
take a pledge (inconsistent pledgers) and those whose
pledge reports are consistent across waves. Respondents
who reported pledging for the first time in the wave 3 were
classified as consistent pledgers. The third group (nonpledg-
ers) comprises respondents who never reported a pledge
(80%, n = 9072). Thus, one in five respondents reported
pledging in at least one wave, but only 7% (n = 777) gave
consistent answers. The remainder (13%, n = 1622) re-
ported a pledge in one wave but said they had not taken a
pledge in a later wave. It is unfortunate that the wording of
the item was changed in wave 3; however, inconsistencies
are frequent even when comparing only wave 1 and 2.
About half of those who reported a pledge in wave 1 and
participated in wave 2 said they had not taken a pledge in
wave 2. Response inconsistency in longitudinal studies is
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relatively common. In general, consistency is greatest when
the behavior under investigation is more salient. Consider-
ing the complete set of “ever” questions for which Add
Health collected data, consistency of pledging appears to be
in the middle of the salience distribution, above smoking,
but below sexual orientation or school expulsion. Here, we
consider all three groups—consistent pledgers, inconsistent
pledgers, and nonpledgers.

We examine STD status of the three groups using data
from analyses of urine samples for Human Papillomavirus
(HPV), Chlamydia (CH), Gonorrhea (GC), and Trichomo-
niasis (TR) at the time of the wave 3. We hypothesize that
inconsistent pledgers will be less exposed to infection risk
than nonpledgers but more than consistent pledgers, and
therefore have intermediate STD rates. For the less preva-
lent STDs (GC, CH, TR) we aggregate test results into a
single dichotomous indicator to increase sample size. This
is justifiable because all three are transmitted through sexual
intercourse. HPV is analyzed separately because it is much
more prevalent, may be transmitted by noncoital sexual behav-
ior, and the testing was based on a different sample (n = 3317,
sexually active females only).

Sexual and health behavior. The timing of the transition to
first sex was measured using self-reported age at first vag-
inal intercourse. The month and year of this event was taken
from wave 1 for those who reported being sexually experi-
enced at that time; from wave 2 for those who transitioned
between waves 1 and 2. For those who transitioned there-
after, we used self-reported age at first vaginal intercourse
from wave 3. In wave 3, respondents were asked for age at
first intercourse rather than year and month of the event. In
contrast to earlier research, we therefore measure the dif-
ferences between pledgers and others only in years, rather
than months. Marriage age was calculated from the month
and year of the first marriage reported in wave 3.

It was more difficult to determine the timing of pledging
because neither wave 1 nor wave 2 included a question
about the timing. Although wave 3 contained a retrospective
question about the timing of pledging, this question was
asked only of respondents who reported having ever taken a
pledge in wave 3. Thus, those who reported pledging in
wave 1 or 2 but not in wave 3 were not asked when they had
taken a pledge. However, in many cases a time-order be-
tween pledging and sexual debut could be determined by
comparing reported pledge and virginity status across
waves. We were thus able to determine the time-ordering
between first sex and pledge for 93% of pledgers. The
pledge movement allows nonvirgins to participate in pledg-
ing. We refer to adolescents who pledged after having had
intercourse as “secondary virgins.” Of those who reported
pledging in any wave, 11% were secondary virgins, 21%
reported no vaginal sex in any wave, and 61% had sex after
pledging; 6% had missing data or a tie.

Number of sexual partners was measured as the number

of partners reported in wave 3 with whom the respondents
had vaginal intercourse. We also calculated the number of
years a respondent was exposed as difference between age
at first vaginal sex and age at interview. To measure STD
risk associated with partners, we used a question that asked
respondents for each partner “As far as you know, during
the time you and <<PARTNER> have had a sexual relation-
ship, has <<pPARTNER> had any other sexual partners?” Sim-
ilar to our measure of transition to first sex, condom use at
first vaginal sex was measured from self-reported data
across all 3 waves of data collection. In wave 1 and 2,
condom use at first vaginal intercourse was asked directly.
For those who reported vaginal sex for the first time in wave
3, we extracted this information from the relationship infor-
mation, because condom use was reported for the first vag-
inal intercourse for each sexual relationship reported by the
respondent. Where available, we used the start and ending
dates of the sexual relationship to identify the first one.
Otherwise, we used a question that asked the respondent to
chronologically order all relationships to determine which
was the first.

Add Health asked respondents also about their experi-
ences with STDs. Specifically, all respondents were asked
whether they had been diagnosed with various STDs in the
past year; whether they had ever seen a doctor because they
were worried about having a STD; and whether they had
been tested for various STDs in the past year.

Results
STD acquisition

Bio-marker rates were as follows: TR (2.3%, 95% CI
1.8-2.8%), CH (4.2%, 95% CI 3.6—-4.9%), GC (0.4%, 95%
CI 0.3-0.6%), HPV (28.8%, 95% CI 26.3-31.4%). Al-
though these rates may be somewhat lower than those found
in the literature, it bears noting that they are derived from a
representative random sample of the population aged 18-24
years. Other studies use clinical samples or special popula-
tions and may therefore overestimate STD prevalence [10].
STD acquisition varies significantly by race and ethnicity.
Table 1 reports current infection with TR, GC, and/or CH
by race, ethnicity and gender (Panel A). Results for HPV are
reported separately (Panel B).

Black males and black females have rates roughly 8
times that for white males and females, respectively. Asian,
Hispanic, and others have rates 2 to 5 times that of Whites
for TR, GC, and/or CH. The prevalence for HPV varies
between 16% for Asian females, 25% for white females,
30% for Hispanic females, and 34% for black females.
Because both race/ethnicity and pledging are associated
with STD infection, we consider the effect of the pledge on
the likelihood of having an infection within race/ethnic
groups. Owing to small sample sizes, we combine the data
for Hispanics, Asians, and respondents of other race/ethnic-



274 H. Briickner and P. Bearman / Journal of Adolescent Health 36 (2005) 271-278
Table 1
STD prevalence rates by race/ethnicity and gender”
Female Male
Percent 95% CI n Percent 95% CI n
Panel A: GC, TR, and/or CH (%)°
White 3.8 3.1 4.6 3316 29 22 3.7 2926
Black 24.0 20.4 28.1 1340 16.0 12.9 19.9 1041
Hispanic 6.4 4.8 8.5 923 9.7 7.1 13.2 901
Asian 59 3.6 9.5 381 5.4 2.6 10.7 427
Other 15.8 7.8 29.5 105 7.0 2.7 16.6 105
Total® 7.5 6.5 8.7 6069 5.8 4.9 6.9 5402
Panel B: HPV (Female only, %)"
White 25.5 23.0 28.2 1806
Black 34.1 29.2 39.2 809
Hispanic 29.5 23.1 36.8 519
Asian 16.3 9.4 23.7 180
Other 23.7 12.1 41.3 53
Total 272 26.3 314 3367

Standard errors adjusted for clustering.

#STD status measured at wave 3; percentages weighted using the longitudinal weight for wave 3.

" Includes respondents who never reported vaginal sex.
¢ Includes 6 respondents with missing race/ethnicity.
4 Includes only females who reported vaginal sex in wave 3.

ity, and report HPV separately only for Whites. Table 2
shows that there are no significant differences in STD rates
across any of the pledge groups compared with nonpledgers.
For most groups, the point estimates are fairly similar as
well. With respect to the summary indicator for TR, GC,
and CH, the relatively largest differences are found for
white respondents, with point estimates that are 31% lower
for inconsistent pledgers and 6 % for consistent pledgers
(Panel A). The rates are so low, however, that we cannot
reject the null hypothesis of zero difference in the rates.
Although the rates are higher for the other groups, the
differences are too small to be significant, statistically or
substantively. Point estimates for HPV are slightly higher
for pledgers (Panel B), albeit not significantly so.

If nonresponse were significantly different for the pledge
groups, these findings might be owing to selectivity. For
example, nonpledgers at risk for STD might be less likely to
participate in wave 3, which would lead to a downwardly
biased estimate for the group. As explained above, no re-
sponse bias associated with pledge status was found for
females. There was differential response for males, specif-
ically older males, however. By comparing STD rates
within age groups by pledge status in waves 1 and 2, we can
make an informed guess about the significance of response
bias. Because of the small cell sizes, here we combine
consistent and inconsistent pledgers. If differential response
was solely responsible for the findings, we should see lower
rates for pledgers among those who were under age 15 at the

Table 2
STD status by pledge status and race/ethnicity”
Nonpledgers Inconsistent pledgers Consistent pledgers p (n)
(n = 9072) (n = 1622) (n = 1777)
Percent 95% CI Percent 95% CI Percent 95% CI
Panel A: TR, CH, and/or GC®
White 35 2.8 4.3 2.4 1.4 4.1 33 1.6 4.8 355 (6242)
Black 20.3 17.4 23.6 19.6 13.5 27.4 18.1 9.6 315 915 (2381)
Other 8.1 6.7 9.9 6.7 3.8 11.5 8.0 34 17.5 785 (2842)
All 6.9 6.0 8.0 6.4 4.8 8.5 4.6 3.1 6.8 150 (11,471)¢
Panel B: HPV*
White 25.1 22.3 28.1 253 18.7 332 28.8 19.7 254 770 (1788)
All 26.5 24.1 29.0 28.5 232 344 26.7 19.4 35.6 .808 (3317)

# Pledge status measured across waves 1-3; STD status measured at wave 3; percentages weighted using the longitudinal weight for wave 3. Standard errors

adjusted for clustering.
® Includes respondents who never reported vaginal sex.
¢ Includes 6 respondents with missing race/ethnicity.
9 Includes only females who reported vaginal sex in wave 3.
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time of wave 1 because in this group, both pledgers and
others were equally likely to participate in wave 3. In
contrast, among older males, we should see smaller or no
differences, because the hypothesis is that in these groups,
nonpledgers who are at risk for STD are less likely to
participate. Differences are small and not significant in all
three age groups, but they are larger among older adoles-
cents (3.4% infected pledgers for the TR/CH/GC indicator,
compared with 5.9 % for nonpledgers). The differences are
smaller in the youngest group (4.3% vs. 5.1%) and the
next-youngest group (5.6% vs. 7.0%). This pattern is not
what we would expect if the lack of a difference between
pledgers and others was solely owing to nonresponse asso-
ciated with pledge status. There are several possible expla-
nations for this finding. Differences between pledgers and
others in sexual risk-taking might be smaller than expected,
or other risk factors, such as differences in condom use,
might be more important. We explore these possibilities in
the following.

Sexual debut and marriage

Table 3 summarizes Kaplan-Meier estimates for the tran-
sition to first vaginal sex and first marriage. Cell entries in
Table 3 denote the age at which the percentile indicated in
each row experienced the event in question. Thus, 25% of
nonpledgers had experienced sexual debut by the time they
turned 15, 50% when they turned 17, and 75% when they
turned 18 (Panel A). Consistent pledgers, in contrast, reach
the 25th percentile by age 17, the median by age 19, and the
75th percentile at age 24. The inter-quartile difference is 3
years for nonpledgers, 4 years for inconsistent pledgers, and
7 years for consistent pledgers. The Wald test for equality of
the survivor functions for the three groups yields a x* of 189
for females and 140 for males (p = .000 for both tests).
Thus, pledgers experience first sex later than others across
adolescence, and a significant minority holds out far into
young adulthood. By age 25, we estimate that 25% of
consistent male pledgers are still virgins, compared with 7%
of nonpledgers and 15% of inconsistent pledgers. For fe-
males, the corresponding numbers are 21% for consistent
pledgers, 6% for nonpledgers, and 10% for inconsistent
pledgers. Note that these results are for vaginal intercourse
only.

Table 3, panel B shows that female pledgers marry ear-
lier than nonpledgers. The summary measures in Table 3
conceal, however, substantial differences in the timing of
marriage. We estimate that by age 25 more than half (52%)
of female consistent pledgers are married, compared with
40% for inconsistent pledgers and 34% for nonpledgers.
The differences in the survivor functions for females are
significant with a x> of 14.6 (p = .001). For males, the
corresponding numbers are 45% for consistent pledgers,
compared with 26% for inconsistent pledgers and 25% for
nonpledgers. The differences in the survivor functions are

Table 3
Transition to first sex and marriage, by pledge status®
Nonpledgers  Inconsistent  Consistent
pledgers pledgers
Panel A: Transition to First
Sex
All
25 Ytile 15 16 17
Median 17 18 19
75 %tile 18 20 24
Female
25 %tile 15 16 16
Median 17 18 18
75 %tile 18 19 23
Male
25 %tile 15 16 17
Median 17 18 20
75 %tile 18 21 25
Panel B: Age at First
Marriage
All
25 %tile 24 23 23
Median - - -
Female
25 %tile 23 22 22
Median - - 24
Male
25 %tile 24 24 24
Median - - -

# Kaplan-Meier estimates for survivor function; cells entries denote age
at which the percentile indicated in each row experienced first vaginal
sex/first marriage. Data are weighted with longitudinal weight for wave 3.

not statistically significant for males. Respondents who
were married at the time of wave 3 were significantly less
likely to test positive for TR/CH/GC (4.1% vs. 7.2%, n =
11,741, p = .0003) and HPV (16.3% vs. 29.6%, n = 3317,
p = .0000). Among married respondents, STD rates did not
differ by pledge status (data available on request).

Although pledgers tend to have sex later than nonpledg-
ers and tend to get married earlier than nonpledgers, most
pledgers do not wait to get married before having first sex.
If we consider just those respondents who have had sex,
88% of the pledgers have sex (here again, vaginal inter-
course) before they get married, whereas 99% of the non-
pledgers have sex before marriage. Inconsistent pledgers
(94%) are in between, as expected. Of all respondents, not
conditioning on having had sex, the pattern is roughly
similar. Specifically, 61% of all pledgers, 90% of all non-
pledgers, and 79% of all inconsistent pledgers have sex
before marriage or interview date.

Time-order between sexual debut and pledging

One potentially confounding issue with respect to the
interpretation of the pledge effect is the problem of “sec-
ondary virgins.” The pledge movement makes room for
people who have had sex to subsequently take a virginity
pledge. Secondary virgins may shape the differences in
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Table 4
Health behavior and virginity pledge®
Nonpledgers Inconsistent pledgers Consistent pledgers p=
% 95% CI % 95% CI % 95% CI
Self-reported TR/CH/GC 3.6 3.0 42 3.1 22 4.3 2.8 1.7 45 AT75
Self-reported HPV® 2.7 2.1 34 1.4 0.8 2.6 1.1 0.4 2.6 018
Tested (TR, CH, GC)° 30.3 28.2 325 23.8 19.9 28.2 18.5 13.9 24.1 .000
Tested (TR, CH, GC)* 10.0 8.8 11.3 7.5 4.7 11.6 5.6 2.6 11.7 .145
Tested (HPV)® 14.9 13.6 16.3 10.3 7.9 13.2 7.8 5.8 10.3 .000
Tested (HPV)© 16.6 15.1 18.2 10.9 8.3 14.1 10.9 8.1 14.4 .002
Ever seen doctor for STD 229 21.2 247 14.6 11.9 17.8 14.1 11.0 17.8 .000
Ever seen doctor for STD® 20.8 19.3 22.3 15.1 12.9 17.6 15.9 124 20.2 .000
Used condom at first sex 59.7 58.0 61.4 54.9 51.2 58.2 54.6 48.5 60.0 .017

Standard errors adjusted for clustering.

% STD status measured at wave 3; Percentages weighted using the longitudinal weight for wave 3.

® Females.

¢ Females who report any sexual activity in wave 3.

4 Males who report any sexual activity in wave 3.

¢ Respondents who report any sexual activity in wave 3.

transition dynamics for those who are consistent versus
inconsistent pledgers. This is not the case. Although slightly
more consistent pledgers (14% rather than 10%) are “sec-
ondary virgins,” this difference is not substantial enough to
affect the results reported above.

It is also possible that “secondary virgins” are confound-
ing the substantive interpretation of the results reported in
Table 2. For example, some respondents could have had
sex, thought they might have contracted an STD, felt bad
about that—or felt bad about having sex in general—and
subsequently pledged to remain a virgin until marriage. If
this were the case, the fact that pledgers are as likely to have
an STD as nonpledgers could be an artifact of the timing of
pledging and sex. This does not seem to be the case—of
those who had sex before they pledged (the secondary
virgins) the prevalence rate for TR, GC, and/or CH is 5.5%.
In contrast, 7.3% of those who pledged before sex have a
current STD infection, in contrast to 6.9% of those who
never pledged. If the secondary virgins are playing a role in
pledger STD infection rates, it is likely in the opposite
direction. Those who have sex and then pledge are less
likely to have an STD than those who pledge and then have
sex.

Condom use, oral and anal sex

Condom use at first intercourse is a powerful predictor
for subsequent consistent use [11]. As found earlier [4],
pledgers are significantly less likely to have used a condom
at first intercourse than nonpledgers (Table 4). However,
pledgers are not less likely to use condoms at most recent
intercourse reported in wave 3, or in the 12 months preced-
ing the wave 3 interviews.

Because virginity is often culturally linked only to vag-
inal sex, to preserve virginity, adolescents and young adults
may engage in other sexual behaviors that involve exchange

of fluid and are thus salient for STD acquisition. Overall,
oral sex and anal sex are prevalent behaviors in this popu-
lation, most commonly in conjunction with vaginal sex.
Here we consider those who have oral or anal sex without
vaginal sex. Amongst those who have only oral sex and/or
anal sex, pledgers are over-represented. Overall, about 3%
of respondents reported oral sex with one or more partners
but no vaginal sex. Although just over 2% of nonpledgers
fall into this group, 13% of consistent pledgers and 5% of
inconsistent pledgers do (p = .000). Similarly, 0.7% of
nonpledgers report anal but no vaginal sex, compared with
1.2% for pledgers. Although too few females report anal but
no vaginal sex, for males we find a significant difference
between pledgers and nonpledgers (p = .021). Specifically,
slightly more than 1% of male nonpledgers report anal sex
but no vaginal sex, compared with almost 3% for inconsis-
tent pledgers and 4% for consistent pledgers. For oral sex,
condom use is almost completely absent—respondents re-
ported condom use for first oral sex for only 4% of the
relationships that involved oral sex. For anal sex, condom
use is also lower than for vaginal sex. Condoms were used
in about 30% of relationships involving anal sex when
partners had anal sex for the first time. The combination of
low condom use and over-representation of pledgers pro-
vides some support for the hypothesis that this behavioral
pattern is associated with greater than expected STD
acquisition among pledgers, although the numbers are
small and provide an insufficient basis from which to
make inference.

Other STD risk factors

Here we consider additional risk factors that are known
to be associated with acquisition of an STD. The first is
number of sex partners. Pledgers have fewer partners than
nonpledgers. Whereas the typical nonpledger male has had 2.4
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partners, male pledgers have 1.5 partners on average (p <
.000). The same pattern holds for females as well, 2.7 for
nonpledgers and 1.9 for pledgers (p < .000). Inconsistent
pledgers are between these ranges (2.0 for males and fe-
males, respectively). Nor are pledgers exposed to STD risk
for as long as nonpledgers. The average number of years of
sexual activity, or time of exposure, is shorter for pledgers
than for others. Consistent pledgers were sexually active for
an average of 4.2 years, compared with inconsistent pledg-
ers with 4.4 years and nonpledgers with 5.9 years (p <
.000). Thus, with respect to both the number of partners and
cumulative exposure, pledgers are at lower risk to acquisi-
tion of an STD than nonpledgers.

It is possible that although pledgers have fewer partners
than nonpledgers, their partners might have more concur-
rent partners, thus putting them at enhanced risk. We test
this idea indirectly, from self-report data. STD rates are in
the expected direction—specifically STD rates are 7% for
those with none, and 10% for those with two or more
nonmonogamous partners (p = .002). But pledgers are
much less likely (6% vs. 12%) than nonpledgers to report
that their partners are nonmonogamous. Although pledgers
might be less aware of their partners’ nonmonogamous
behavior than others, from these data there is no support for
the idea that the higher-than-expected pledge STD rate is
the result of high-risk partners.

Health behavior

Although those who take virginity pledges have STD
rates comparable to those who do not, they are less aware of
their STD status. Table 4 shows that in the year preceding
the interview, pledgers were less frequently tested for and/or
diagnosed with an STD than nonpledgers. Most notably,
nonpledging females are almost twice as likely as females
who pledged to be tested, p = .000). Furthermore, pledgers
are significantly less likely to report seeing a doctor because
they are worried about an STD (p = .000).

Discussion

Contrary to expectations, we found no significant differ-
ences in STD infection rates between pledgers and non-
pledgers, despite the fact that they transition to first sex
later, have less cumulative exposure, fewer partners, and
lower levels of nonmonogamous partners. Examination of
the point estimates revealed small or nonexistent differences
between pledgers and others, with the exception of white
respondents. Advocates for abstinence-only education as-
sert that premarital abstinence and postmarital sex are nec-
essary and sufficient for avoiding negative consequences of
sexual activity, such as STDs. This assertion collides with
the realities of adolescents’ and young adults’ lives in sev-
eral ways. First, although pledgers experience sexual debut
later than others, most of them will eventually engage in
premarital sex. Those who do report lower frequency of

condom use at first intercourse. Those who do not are more
likely to substitute oral and/or anal sex for vaginal sex.

Second, although marriage is protective against STDs, it
is not perfect. Although female pledgers marry earlier, and
an estimated 12% did not report any premarital sex, married
pledgers test positive at the same rates as married nonpledg-
ers. The biomarker data we have analyzed in this article
cannot tell us whether pledgers had a lower risk of STD
infection as young adolescents. By the end of their teenage
years, at the time of wave 3, however, these advantages, if
any, have vanished. As a social policy, pledging does not
appear effective in stemming STD acquisition among young
adults.

Furthermore, because most adolescents eventually be-
come sexually active during their teenage years, is it really
wise to ban discussion of contraception and STD protection
from sex education? Although virtually all adolescents say
they learned about STDs in school [12,13], other studies
have shown that many adolescents underestimate their in-
fection risk and that they have mistaken ideas about what
protects them from STDs and what does not [14,15]. The
organizations that promote pledging and other abstinence-
only programs have been hostile to programs that combine
abstinence education with information about how to prevent
pregnancy and STDs for sexually active adolescents. The
materials distributed by “True Love Waits” and other orga-
nizations teach adolescents that the only protection from
pregnancy and STDs is abstinence. The all-or-nothing ap-
proach advocated by many abstinence-only programs may
create additional barriers to knowledge and protection for
adolescents. For example, the emphasis on virginity may
encourage adolescents to limit their sexual activity to non-
coital behaviors, which may nevertheless expose them to
risks of infection. In this context, it is important to know
that pledgers are less likely than nonpledgers to be tested for
STDs, and to have ever seen a doctor because they are
worried about an STD. If STDs were more likely to go
untreated among pledgers, higher STD prevalence may re-
sult even in the presence of lower incidence rates.

Systematic and rigorous evaluation of the health impact
of abstinence-only programs has rarely been undertaken
[16]. The results presented in this article show that a careful
evaluation should accompany the generous federal and state
funds that abstinence-only programs have enjoyed. At least
for one such program, pledging, our findings suggest that a
short-term evaluation of the behavioral impact of sex edu-
cation programs is not sufficient to predict the longer-term
health impact on STD rates.
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