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Objective: To identify whether school enrolment is protective against laboratory-confirmed diagnosis of
sexually transmitted diseases (STDs) and against a spectrum of sexual risk factors.
Methods: A cross-sectional study of 715 African-American adolescent females (15–21 years old) was
conducted. Data collection included an audio-computer-assisted self-interview lasting about 60 min and a
self-collected vaginal swab for nucleic acid amplification testing of Trichomonas vaginalis, Chlamydia
trachomatis and Neisseria gonorrhoeae.
Results: In total, 65% were enrolled in school. After adjusting for age and whether adolescents resided with a
family member, those not enrolled were twice as likely to test positive for one of the three STDs compared with
those enrolled (adjusted OR2; 95% CI 1.38 to 2.91). Similarly, school enrolment was protective against risk
factors contributing to STD acquisition. The measures of sexual risk behaviour of 8 of 10, retained significance
after adjusting for the covariates, and 2 of the 3 psychosocial mediators retained significance.
Conclusion: This study provides initial evidence suggesting that keeping high-risk African-American
adolescent females in school (including forms of school that occur after high-school graduation) may be
important from a public health standpoint.

S
exually transmitted diseases (STDs) are a common source
of adolescent morbidity, with their sequelae being
especially problematic and costly in females.1 2 The

prevalence of STDs in the US is greatest among adolescents
and young adults.3 Further, among adolescents and young adults,
the prevalence is substantially higher for African-Americans.3

Owing to a combination of biological factors (eg, cervical ectopy)
and social factors (eg, having sex with older partners who may
have greater prevalence of STDs and experiencing power
imbalances that compromise safer sex), African-American ado-
lescent females and young adults are more likely to be infected
with an STD than their male counterparts.1–3 Further, African-
American adolescent females living in the Southern US experience
disproportionately high rates of STDs.1 4–6

Emerging evidence has identified multiple factors that may
protect African-American adolescent females from the acquisi-
tion of STDs.7–10 Although many of these factors can be located
at the individual level, a growing portion of identified protective
factors are best described as contextual. Contextual factors are
features or structures of the physical and social environment.
Clearly, one of the most salient contextual factors relative to
adolescents is the school environment. Schools may serve as a
microcosm of positive adult influences for adolescents, regard-
less of grade, level or type (eg, high school, alternative school,
vocational school, community college). Also, the social organi-
sation of school may be a form of social capital for those
enrolled. Social capital is a concept that has been widely applied
to public health. The term has been defined in many ways, but
central factors generally include trust, reciprocity and coopera-
tion among members of a social network that aims to achieve
common goals.11 Both positive adult influences and social
capital have been shown to have protective effects against
adolescent females’ sexual risk behaviour.12–14 Evidence also
suggests that organised social activity may be an important
protective factor against sexual risk behaviour for African-
American adolescent females.15 16

To the extent that schools may serve as a conduit for entry
into other forms of social activity, such evidence intimates that
school enrolment could be a critically valuable protective factor.
In addition, schools may provide a protected and monitored
environment. Previous research has examined the protective
role of adolescents’ connectedness to their schools against
engaging in health-risk behaviours.17 18 Unfortunately, empiri-
cal investigations into the question of whether being enrolled in
school itself, irrespective of school or teacher connectedness,
may be a protective factor against adolescent females’ sexual
risk behaviour and acquisition of STDs have not been
published.

The purpose of this study was twofold. Firstly, the study
identified whether school enrolment was protective against
laboratory-confirmed diagnosis for any of three non-viral STDs
(chlamydia, gonorrhoea and trichomoniasis). Secondly, the
study identified whether school enrolment was protective
against a spectrum of sexual risk behaviours and known
psychosocial mediators of these behaviours.

METHODS
Study sample
Participants were 715 African-American adolescent females
enrolled in a randomised trial of an HIV prevention pro-
gramme. Only data collected at baseline (before any interven-
tion occurred) were used for this study. Recruitment sites were
an urban, publicly funded, STD clinic, a teen clinic based in a
large public hospital and a family planning clinic (all clinics
were located in the same urban area of Southern USA.). From
March 2002 through August 2004 project recruiters screened
female teens to assess eligibility. Adolescents were eligible to
participate if they were African-American females, 15–21 years
old, and reported sexual activity in the previous 60 days.

Abbreviations: A-CASI, audio-computer-assisted self-interview; STD,
sexually transmitted disease
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Exclusion criteria were being married, pregnant or attempting
to become pregnant. Of 1558 adolescents screened, 874 were
eligible and asked to participate in the study. The study
achieved an 82% baseline participation rate (n = 715). The
institutional review board at Emory University, Atlanta,
Georgia, USA, approved the study protocol before implementa-
tion.

Data collection
Data collection included (a) an audio-computer assisted self-
interview (A-CASI) lasting about 60 min and (b) a self-
collected vaginal swab for nucleic acid amplification testing to
detect Trichomonas vaginalis, Chlamydia trachomatis and Neisseria
gonorrhoeae. Participants were compensated by an amount of
$50 for their completion of these procedures.

Self-reported measures
On the basis of evidence suggesting the possibility of decreased
reporting bias,19 all correlates were assessed using A-CASI. By
providing a voice track that delivered each question to
adolescents through headphones, A-CASI technology may have
reduced problems that otherwise would have been posed by
illiteracy. For this study, we selected 13 outcome measures
(other than laboratory-confirmed STD prevalence) to represent
the spectrum of sexual risk behaviours and psychosocial
mediators.

Sexual-risk behaviours
Unless otherwise noted, the recall period for sexual risk was
limited to the 60 days that preceded study enrolment. In
addition to assessing the frequency of unprotected vaginal sex,
we also assessed the frequency of unprotected anal sex as well
as whether adolescents had engaged in anal sex in their
lifetime. For those reporting that they had current boyfriends,
we assessed whether adolescents believed their boyfriends were
also having sex with other female partners. The frequency of
having sex while high or drunk was assessed, as was the
frequency of having sex with a male partner who was high or
drunk. Adolescents were also asked how many male partners
they had had penile–vaginal sex with in the past 60 days,
whether they had sex with a ‘‘casual’’ partner and whether they
had sex with a man who had recently been in jail, juvenile
detention or prison. Adolescents were also asked to indicate
whether their ‘‘typical’’ sex partners were >5 years older than
themselves (evidence suggests that older partners pose a
greater risk of STD transmission).20 21

Psychosocial mediators
A five-item scale assessed how frequently (in the past 60 days)
adolescents had communicated with their male partners about
sex-related issues such as the prevention of STDs and AIDS. For
example, one item read: ‘‘During the past 60 days, how many
times have you and your boyfriend or sex partner(s) talked
about how to use condoms?’’ Response alternatives were
provided on a Visual Analogue Scale ranging from 1 (‘‘never’’)
to 4 (‘‘>7-times’’). The obtained interitem correlation coeffi-
cient for this scale measure of a= 0.84 indicated adequate
reliability. Evidence suggesting validity of the measure has been
published in a previous study by our research team.22

A measure of power in relationships was adopted from
Pullerwitz et al.23 A 12-item version of this measure yielded
adequate reliability (a= 0.80). Items included statements such
as: ‘‘I am more committed to our relationship than my
partner.’’ and ‘‘My partner does what he wants even if I don’t
want him to.’’ Response alternatives were provided on a four-
point scale ranging from 1 ‘‘strongly disagree’’ to 4 ‘‘strongly
agree.’’

Finally, we assessed adolescents’ level of fear regarding
condom negotiation. The measure was also adopted from
previous studies published by our research team.24 25 This eight-
item scale produced adequate reliability (a= 0.80). All items
began with the stem ‘‘I have been worried …’’ For example, one
item read: ‘‘I have been worried that if I talked about using
condoms with my boyfriend or sex partner(s) he would
threaten to hit me.’’

Laboratory-assessed measures
Adolescents were instructed in the correct procedure for
collecting a vaginal swab specimen using a model of the vagina
to teach the correct technique. They were then asked to self-
collect a vaginal swab specimen that was subsequently
evaluated for T vaginalis, C trachomatis and N gonorrhoeae.
T vaginalis was assayed using a non-commercial real-time PCR
assay.26 C trachomatis and N gonorrhoeae were initially assayed
using the Abbott LCx Probe System27–29 (Abbott Laboratories,
Abbot Park, Illinois, USA). However, in September 2002, this
Abbot assay was discontinued, and we began using the
BDProbeTec ET Chlamydia trachomatis and Neisseria gonor-
rhoeae Amplified DNA Assay (Becton Dickinson, Sparks,
Maryland, USA).30

Data analysis
Bivariate associations
All continuous variables were assessed for normality by
calculating their degree of skewness and kurtosis. Skewness
and kurtosis ratios exceeding an absolute value of 2 were
considered to be an indication of a non-normal distribution.
Subsequently, all non-normal continuous variables were
dichotomised by performing a median split. Associations
between dichotomous correlates and the outcome measure
were assessed by the use of prevalence ratios, their 95%
confidence intervals (CIs), and their respective p values.
Significance was defined by an a level (0.05.

Identification and control of covariates
Two key covariates were identified: age and whether adoles-
cents currently resided with a family member (ie, mother,
father, both mother and father, or a relative). Conceivably, each
of these variables could be associated with school enrolment
and independently associated with the 13 assessed outcomes.
To control for this likely source of confounding, each outcome
was tested in a separate hierarchical logistic regression model.
The models were used to calculate adjusted odds ratios (ORs),
their 95% CIs, and the corresponding p values of school
enrolment (block 2) after entering age and whether adoles-
cents’ resided with a family member (block 1).

RESULTS
Characteristics of the sample
The average age of the adolescents was 17.8 years (standard
deviation 1.72). About three quarters (75.8%) resided with at
least one family member. Most (65.3%) were students currently
enrolled in school. The median level of education fell between
grades 10 and 11 (this equates with age 15–17 years). Table 1
shows the percentage of adolescents enrolled in school by age.
More than 1 of every 6 (17.6%) adolescents tested positive for
C trachomatis. T Vaginalis was also common (12.9%) and 4.9%
tested positive for N gonorrhoeae. More than 1 of every 5 (22.7%)
adolescents tested positive for 1 of 3 STDs, with 5.7% testing
positive for 2 STDs and 0.4% testing positive for all 3. Overall,
206 adolescents (28.8%) tested positive for at least one of the
three STDs.
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Bivariate associations
Table 2 shows the number and percentage of adolescents not
enrolled and enrolled in school who tested positive for at least
one of the three assessed STDs. Of 248 adolescents not enrolled
in school, 35.5% tested positive as compared with 25.5% among
the 467 adolescents who were enrolled in school. Those not
enrolled were 1.4 times more likely to test positive (p = 0.004).
Table 2 shows information, in an identical manner, for the
assessed sexual risk behaviours and psychosocial mediators.
Each of these measures also achieved significance.

Logistic regression analyses
Table 3 shows the adjusted ORs. School enrolment remained
significantly associated with testing positive for >1 STDs after
controlling for the two covariates (age and whether adolescents
currently resided with a family member). Those not enrolled were
twice as likely to test positive compared with those enrolled.
Table 3 also shows that 8 of the 10 measures of sexual risk
behaviour retained significance after adjusting for the covariates
and that 2 of the 3 psychosocial mediators retained significance.

DISCUSSION
We found that school enrolment is a protective factor among a
high-risk sample of African-American adolescent females.
Notably, school enrolment retained statistical significance in
association with laboratory-confirmed STD after adjusting for
age and whether adolescents resided with a family member.

The mechanism through which school enrolment translates
into significantly lower STD prevalence may be explained by the
study findings related to adolescents’ behaviour and attitudes.
Adolescents enrolled in school were less likely to have multiple
sex partners in the past 60 days. It may be that African-
American adolescent females who are enrolled in school have
limited time to pursue multiple partnerships. Adolescents
enrolled in school were also less likely to report having sex
with risky partners (ie, causal partners, older partners and
recently incarcerated partners). Evidence shows that these
populations of sex partners pose undue risks of transmitting
STDs.8–10 Thus, it may be that protection is conferred through
schools by providing adolescent females with a relatively safer
population of potential male sex partners. Also interesting is
that those enrolled in school (in adjusted analyses) held more
favourable perceptions of personal power in their relationships
with male sex partners and were less likely to report fears of
negotiating condom use with their sex partners. In both
instances, it may be that the school environment is empowering
to African-American adolescent females and therefore provides
a unique type of social capital. The concept of the school
environment as a form of social capital for adolescents is
certainly intriguing. Moreover, it may be that schools provide
adolescents and young adults with social norms that promote
safer sex behaviours. Future studies should assess whether
school enrolment is protective against other forms of health-
risk behaviours for adolescents. Similarly, subsequent studies
designed to identify causal pathways between school enrol-
ment, psychosocial mediators, and adolescents’ sexual risk
behaviours could greatly build on this study.

Finally, it is worth noting that three outcomes failed to retain
significance after adjustment for the covariates. Two of these
(any unprotected vaginal sex and the perception that a male sex
partner is also having sex with other females) are quite distinct
with regard to STD risk. The first may be a measure that may
not provide a great deal of precision regarding STD risk because
it does not consider the level of probable risk that the sex
partner is infected with an STD. If, for example, condom use
were imperfect (ie, incorrect use of condoms), then even one
exposure to an infected partner would naturally be far more
risky than dozens of unprotected acts with uninfected partners.

Table 1 Percentage of adolescents enrolled in school by
age (n = 715)

Age (years) Number % Enrolled in school

15 76 96.8
16 104 89.4
17 145 82.8
18 139 48.9
19 124 47.6
20 73 45.2
21 52 47.1

Table 2 Associations between school enrolment and selected outcome measures among African-American adolescent females
(n = 715)

Outcome
Non-enrolled
(n = 248), n (%)

Enrolled
PR (n = 467) n (%) 95% CI p Value

Tested positive for at least one STD* 88 (35.5) 118 (25.3) 1.4 (1.18 to 1.77) 0.004

Sexual risk behaviours
Any unprotected vaginal sex� 160 (65) 263 (56.4) 1.15 (1.02 to 1.30) 0.026
Any unprotected anal sex� 27 (10.9) 23 (4.9) 2.21 (1.30 to 3.77) 0.003
Ever had anal sex 42( 16.9) 33 (7.1) 2.40 (1.56 to 3.68) 0.001
Boyfriend has sex with other females` 65 (58.6) 97 (26.7) 2.17 (1.72 to 2.74) 0.009
Had sex while high or drunk� 115 (46.4) 116 (24.8) 1.87 (1.52 to 2.30) 0.001
Had sex while partner was high or drunk� 152 (61.3) 169 (36.2) 1.69 (1.45 to 1.98) 0.001
Had vaginal sex with >2 partners� 106 (42.7) 131 (28.1) 1.52 (1.24 to 1.87) 0.001
Had sex with a casual partner� 96 (38.7) 129 (27.6) 1.40 (1.13 to 1.74) 0.002
Had sex with a partner recently incarcerated1 54 (21.8) 68 (14.6) 1.50 (1.08 to 2.06) 0.015
Had sex with partner at least 5 years older� 52 (21) 46 (9.9) 2.22 (1.48 to 3.07) 0.001

Psychosocial mediators
Less frequent sex-related communication� 139 (56.6) 215 (46.6) 1.22 (1.05 to 1.41) 0.01
Less perceived power in relationships 139 (56.6) 207 (44.4) 1.26 (1.09 to 1.47) 0.003
Greater fear of condom use negotiation� 95 (38.3) 119 (25.5) 1.50 (1.20 to 1.88) 0.001

STD, sexually transmitted disease.
*Includes laboratory-confirmedSTD.
�Past 60 days.
`Among 475 adolescents who reported having a current boyfriend, 112 were not enrolled in school and 363 were enrolled.
1Includes jail, juvenile detention or prison.
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Indeed, one of the primary strategies of gauging STD risk is
based on the use of proxy measures that point to partnerships
where transmission potential may exist. An important proxy
measure is the practice of concurrent relationships31 32 (in this
study, concurrency was assessed by the second measure—ie,
having sex with a male who had sex with other females).
Although this proxy measure did not retain significance, the
overall weight of evidence supports the protective value of
school enrolment.

Limitations
Although findings from any study of human sexual behaviour
are limited by the use of self-reported measures, this limitation
may be minimal in this study, given the consistency of evidence
from the self-reported data with the laboratory-confirmed data.
The use of a convenience sample and the cross-sectional study
design limit the generalisability of the findings and the ability
to establish directionality of associations, respectively. In
addition, as this is an observational study, an important
limitation is that the relationship between school enrolment
and outcomes may be confounded by unknown personal
characteristics of the girls who drop out of school or do not
continue to attend school after high-school graduation. For
example, evidence suggests the possibility that peer networks
may vary substantially between in-school and out-of-school
adolescents.33 Clearly, such network affiliations may account
for the differences observed in this study. Evidence also
suggests that dropouts may be more likely to come from
families with low incomes34 and that they are more likely to
engage in acts of violence against others.35 These observations
suggest that the familial and social milieu among those not

enrolled in school may, be quite different from those remaining
in school, and these differences may thus account for
differences in sexual risk behaviours and the prevalence of
sexually transmitted infections.

Another limitation is that we did not assess school
attendance and school connectedness. These two variables
may have added precision to the analysis, perhaps showing
even greater effects. However, the findings are robust in that
they suggest a protective role of school enrolment irrespective
of attendance frequency and school connectedness. Future
studies that build from this initial set of findings should be
prospective and may include other populations of high-risk
adolescents. Future studies should also investigate whether
adolescents’ aspirations for their future may be associated with
their sexual risk behaviours (and STD prevalence) indepen-
dently from school enrolment. Similarly, it may be worth
investigating whether various forms of familial and social
deprivation are independently associated with these outcomes.
Indeed, it is also plausible that such forms of deprivation may
drive both school dropouts and risky sexual behaviours.

CONCLUSION
Given their disproportionately high risk of STD/HIV infection,
prevention efforts provided to African-American adolescent
females are clearly warranted. Findings from this study suggest
that keeping adolescents in school whether it is high school,
college, vocational school, etc, may be important from a public
health standpoint. Being in school may provide structure,
purpose and a prosocial network that potentially encourages
and supports healthy decisions. The provision of school
opportunities to high-risk adolescents is potentially beneficial
from multiple perspectives (eg, dealing with racial disparities in
education, occupation and income) and benefits the recipients
in numerous respects.
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Table 3 Adjusted associations between school enrolment
and selected outcome measures among African-American
adolescent females (n = 715)

Outcome Adjusted OR* (95% CI) p Value

Tested positive for at least
one STD�

2.01 (1.38 to 2.91) 0.001

Sexual risk behaviours
Any unprotected vaginal sex` 1.34 (0.95 to 1.89) 0.09
Any unprotected anal sex` 2.15 (1.15 to 4.01) 0.016
Ever had anal sex 2.66 (1.57 to 4.51) 0.001
Boyfriend has sex with other

females1
1.5 (0.99 to 2.29) 0.06

Had sex while high or drunk` 2.27 (1.6 to 3.22) 0.001
Had sex while partner was high

or drunk`
2.61 (1.86 to 3.67) 0.001

Had vaginal sex with
>2 partners`

1.92 (1.36 to 2.73) 0.001

Had sex with a casual partner` 1.59 (1.19 to 2.27) 0.01
Had sex with a partner recently

incarcerated�
1.96 (1.26 to 3.05) 0.003

Had sex with partner at least
5 years older`

2 (1.26 to 2.47) 0.001

Psychosocial mediators
Less frequent sex-related

communication`
1.28 (0.92 to 1.79) 0.15

Less perceived power in
relationships

1.76 (1.26 to 2.47) 0.001

Greater fear of condom use
negotiation`

1.83 (1.28 to 2.61) 0.001

STD, sexually transmitted disease.
*Adjusted for age and whether adolescents resided with a family member.
�Includes laboratory-confirmedSTD.
`Past 60 days.
1Among 475 adolescents who reported having a current boyfriend, 112
were not enrolled in school and 363 were enrolled.
�Includes jail, juvenile detention or prison

Key messages

N Keeping African-American adolescent females in high
school and in post high-school education programmes
may avert incident cases of chlamydia, trichomoniasis
and gonorrhoea.

N Compared with their out-of-school counterparts, adoles-
cents enrolled in school held more favourable percep-
tions of personal power in their relationships with male
sex partners and were less likely to report fears of
negotiating condom use. These findings suggest the
possibility that school environments may be empowering.

N Multiple forms of sexually transmitted infection-asso-
ciated risk behaviour were considerably less common
among in-school adolescents. Subsequent studies are
needed to better understand the cause and effect
relationships that seem to confer a protective effect of
school enrolment on the sexual risk behaviours of this
population.
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