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Nearly half of the 19 million new cases of sex-
ually transmitted infections (STIs) reported
each year occur among adolescents and young
adults aged 15 to 24 years," highlighting the
urgent need for effective interventions in this
population. However, prevention programs for
youths have yielded mixed results. Although
many behavioral interventions have increased
self-reported condom use,>™ most have failed
to delay sexual debut or to increase use of
other contraceptive methods.® Only some
have reduced laboratory-diagnosed STI**>7
and decreases in self-reported sexual risk
behavior have not been consistently sustained
over time.*” These disappointing findings
suggest that antecedent factors not suscepti-
ble to interventions that focus on proximal
sexual behaviors may be driving individual
risk behaviors and disease acquisition among
particular subpopulations.

Numerous scholars have described the role
of overlapping, macro level social, political,
economic, legal, and environmental forces that
intertwine with individual biomedical and be-
havioral risk factors to maintain adverse health
conditions within a population.”®™ This is cap-
tured in the concept of syndemics'®'*—“the
synergistic interaction of two or more coexis-
tent diseases and resultant excess burden of
disease”™®"**3_and in ecosocial theory, which
posits that disease is a result of interactions be-
tween biological organisms and their social en-
vironment.*** Figure 1 presents a conceptual
model of this framework for STI, describing
hypothesized relationships between ecosocial
conditions in the external environment and in-
dividual psychosocial factors, which contextu-
alize sexual risk behaviors and subsequent in-
fection with sexually transmitted pathogens. In
one of the few studies that has empirically ex-
amined these relationships, Stall et al.* re-
ported a linear increase in self-reported HIV
prevalence and unprotected anal sex among
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Objectives. We determined the associations of ecosocial factors and psycho-
social factors with having a prevalent sexually transmitted infection (STI), recent
STI diagnoses, and sexual risk behaviors.

Methods. Young adults aged 18 to 27 years in the National Longitudinal Study
of Adolescent Health (n=14322) provided ecosocial, psychosocial, behavioral,
and STl-history data. Urine was tested for Chlamydia trachomatis and Neisseria
gonorrhoeae by ligase chain reaction and for Trichomonas vaginalis, human pap-
illomavirus, and Mycoplasma genitalium by polymerase chain reaction.

Results. Prevalent STI was associated with housing insecurity (adjusted odds
ratio [AOR]=1.3; 95% confidence interval [CI]=1.00, 1.72), exposure to crime
(AOR=1.4; 95% Cl=1.02, 1.80), and having been arrested (AOR=1.4; 95% Cl=1.07,
1.84). STl prevalence increased linearly from 4.9% for 0 factors to 14.6% for 4 or
more (P<.001, for trend). Nearly all contextual conditions predicted more life-
time partners and earlier sexual debut. Recent STl diagnosis was associated with
childhood sexual abuse, gang participation, frequent alcohol use, and depres-
sion, adjusted for sexual risk behaviors.

Conclusions. Often present before sexual debut, contextual conditions enhance
STl risk by increasing sexual risk behaviors and likelihood of exposure to infec-
tion. These findings suggest that upstream conditions such as housing and safety
contribute to the burden of STls and are appropriate targets for future interven-
tion. (Am J Public Health. 2008;98:1128-1136. doi:10.2105/AJPH.2007.120451)

men who have sex with men as the number of
co-occurring health problems (polydrug use,
depression, childhood sexual abuse, and inti-
mate partner violence) accumulated. Our anal-
ysis builds on their work by incorporating a
laboratory-diagnosed end point for STI and
supplementary ecosocial variables.

Although numerous other studies have ex-
amined isolated contextual conditions in rela-
tion to behavioral or STI outcomes, to our
knowledge none has evaluated a comprehen-
sive set of ecosocial and psychosocial compo-
nents together using objective STI outcomes.

21-23 socioeconomic status

Among adolescents,
has been associated with self-reported STI. In
previous studies, homeless adults had higher
HIV rates compared with those in stable hous-
ing*** Detained youths, young men who
have sex with men, and HIV-positive adults
who had or were currently experiencing hous-
ing insecurity more often reported unprotected
sexual intercourse with multiple partners®® and

transactional sexual intercourse.?”*® History of
abuse has been associated with laboratory-di-
agnosed STIs in nonhomeless clinic atten-
dees?®3° and homeless adolescents,®' and a
history of child abuse, including forced

32736 and intimate partner violence®”3®

sex
have been correlated with self-reported STI.
Sexual risk behaviors, including early sexual
debut, higher lifetime number of partners, and
unprotected sexual intercourse have also been
associated with child abuse®?"?*363943 anq
partner violence.***™*® Adolescents exposed
to community violence were more likely to re-
port partner concurrency (i.e., having multiple
sexual relationships at the same time) and un-
protected sexual intercourse®® than were ado-
lescents with no such exposure.

STI and HIV rates among prisoners are dis-
proportionately high,*”~*° and youths who
had been detained more than once reported
more sexual risk behaviors than did unde-

tained youths.’® History of incarceration has
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Proximal Risk Factors

Distal Mediators

Contexual Conditions

Partner
characteristics:

-Network
prevalence

Ecosocial factors: Potential mediating

factors:

-Partner choice

~Low socioecomomic
status

~Partner’s risk
behavior

~Increased physical and
psychological
vulnerability

—History of abuse

Health care
access and
utilization

—Exposure to violence -Increased dependence

on others

Acquisition . y
of STl ST diagnosis

Psychosocial factors:
-Reduced access to
resources and social
support networks

-Mental health
problems

-Alcohol and drug use -Increased exposure to
higher risk behaviors,
partners,and core groups

-Risk desensitization

High-risk sexual
behaviors:

—Early age of sexual
debut

~increased numbers of
partners

~Transactional sex

—Inconsistent
condom use

Note. Variables measured in our analysis are noted in italics in circles formed by thick lines.

sexually transmitted infections (STls).

been associated with gorlorrhea,5L52 HIV in-
fection,®® and partner concurrency.’* Gang
participation in detention has been associated
with laboratory-confirmed STI among adoles-
cent girls®® and with high-risk sexual behav-
iors®® in adolescent boys.

In terms of psychosocial influences, data
on depression and STI are conflicting. De-
pressive symptoms have been linked with
HIV infection among men who have sex
with men®” and with STI among homeless
youths,”® but not among clinic patients® or
African American adolescents girls.®° In one
study of adolescent girls, depression was
associated with increased self-reports of STL®
whereas another found that depressed young
women less often reported a history of STL®?
Nearly all studies, however, report a positive
association between depression and risky sex-
ual behaviors.?%¢6364

The link between alcohol use and STIs is
well established,®® as is the association be-

tween drug use and STIs,%*%°

and drug use

and risky sexual behaviors.®”~"® In analyses
of the National Longitudinal Study of Adoles-
cent Health (Add Health), depression was as-

sociated with fewer high-risk sexual behaviors
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FIGURE 1—Conceptual model of potential pathways to the acquisition and diagnosis of

among young women who were not using
drugs, but with increased frequency of such
behaviors among women experimenting with
substance use.”® Despite these data on indi-
vidual psychosocial and ecosocial factors, the
effect of multiple contextual conditions on
STI risk has not yet been evaluated.

We used data from wave III of Add Health
to determine the associations of ecosocial
and psychosocial contextual conditions with
(1) prevalent STI, (2) self-reported diagnosis
of an STI in the previous year, and (3) 4 be-
havioral risk factors (lifetime number of part-
ners, age at sexual debut, receipt of payment
for sex, and correct and consistent condom
use). We also sought to determine whether
the presence of multiple contextual condi-
tions resulted in a compounded risk of ob-
taining an STI.

METHODS

Add Health Study Design

The Add Health Study explores the
causes of the health-related behaviors of
adolescents and their outcomes in young
adulthood, focusing on social contextual

influences. Identified through stratified,
school-based random sampling, approxi-
mately 90000 US adolescents participated
in a school-based survey in 1994, and an
in-home sample of 20 748 respondents
later completed a more detailed question-
naire; both of these samples were part of
Add Health wave I. In wave III, all wave I
in-home respondents who could be located
received a home visit between July 2001
and April 2002. Those who agreed to par-
ticipate and provided informed consent
(n=15197) completed a computer-assisted
survey instrument in which extensive data
on demographic, social, behavioral, and
health characteristics were collected. Of
those, 14 012 (92.2%) provided 15 to

20 mL of first-catch urine for STI testing.
Urine samples were assayed for Neisseria
gonorrhoeae and Chlamydia trachomatis by
ligase chain reaction (Abbott LCx Probe
System, Abbott Park, Illinois)”” and for Tri-
chomonas vaginalis by a research-only
polymerase chain reaction—enzyme-linked
immunosorbent assay (ELISA).”® A subset
of 1287 young adult men and 1816 young
adult women were tested for Mycoplasma
genitalium,”® and 3262 sexually active
women were tested for human papillomavi-
rus (HPV)®® by research-only polymerase
chain reaction assay.

Ecosocial and Psychosocial Constructs

Wave III of Add Health collected data on
13 contextual factors reflecting 3 ecosocial
and 2 psychosocial themes. Ecosocial themes
included socioeconomic status (low income,
housing insecurity), history of abuse (child-
hood physical and sexual abuse, intimate part-
ner physical and sexual abuse), and exposure
to violence (biological father in jail, victim of
or witness to a crime, gang participation, ever
having been arrested or in custody). Psychoso-
cial themes included alcohol and drug use
and mental health (diagnosis of depression;
Table 1). Data from waves I or II were not
incorporated because most contextual vari-
ables were either not measured (housing in-
security, father in jail, custody, depression)
or were too broadly defined (history of
forced sex did not clarify whether the
abuse was experienced as a child or with
an intimate partner).
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TABLE 1—Prevalence of Contextual Conditions and Their Univariate Associations With Prevalent
Sexually Transmitted Infection (STI) and Diagnoses of STI in the Previous Year Among Adults
Aged 18 to 27: Wave Ill, National Longitudinal Study of Adolescent Health, July 2001-April 2002

Current STI (n=11594) STl Diagnoses in Prior Year® (n= 14.058)
Prevalence Prevalence Prevalence Prevalence
Overall Among Among Among Among
Prevalence, Those With Those Without OR Those With Those Without OR
Contextual Condition % Condition, % Condition, % (95% Cl) Condition,% Condition, % (95% Cl)

Ecosocial factors
Socioeconomic status

Low income® 15.7 9.6 5.8 1.72%* (1.35,2.19) 7.1 6.0 1.29* (1.01, 1.66)
Housing insecurity” 175 8.0 6.1 1.35% (1.03,1.76) 10.3 5.4 2.01** (1.63,2.46)
History of abuse
Childhood physical abuse 28.4 6.9 6.1 1.14(0.94,1.39) 7.8 5.6 1.41* (1.15,1.72)
Childhood sexual abuse® 45 8.6 6.3 1.40(0.93,2.11) 136 5.8 2.54** (1.88,3.43)
Intimate partner physical abuse’ 12.6 8.9 6.0 1.53* (1.12,2.09) 10.8 6.3 1.83* (1.30, 2.57)
Intimate partner sexual abuse® 8.1 6.5 6.4 1.01 (0.70, 1.46) 10.8 6.4 1.77* (1.27,2.45)
Exposure to violence
Father in jail 139 8.7 6.1 1.48* (1.13,1.94) 8.7 5.8 1.57*(1.21,2.02)
Crime victim or witness” 10.5 10.3 6.0 1.81%* (1.45,2.27) 7.2 6.1 1.20 (0.93, 1.56)
Gang participation 15.3 8.2 6.1 1.36* (1.10, 1.39) 9.8 5.6 1.82** (1.46,2.27)
Ever arrested 121 8.1 6.2 1.33*%(1.04,1.72) 7.3 6.1 1.22(0.92,1.61)

Psychosocial factors
Alcohol and drug use

Frequent alcohol use' 10.1 5.3 6.5 0.80(0.57,1.13) 8.4 6.0 1.44* (1.05,1.98)

Recent drug use 1.2 6.3 6.3 0.99 (0.61,1.63) 8.8 6.1 1.49* (1.13,1.96)
Depression” 11.6 41 6.8 0.59* (0.40, 0.88) 11.3 5.6 2.13** (1.64,2.76)
Total 6.4 6.3

Note. OR=odds ratio; Cl = confidence interval. Weighted logistic regression was used to examine the associations.

“Current STIs comprised laboratory-diagnosed Chlamydia trachomatis, Neisseria gonorrhoeae, Trichomonas vaginalis, or Mycoplasma genitalium.

b“Recent diagnosis of STI” comprised self-reported infection with C trachomatis, N gonorrhoeae, T vaginalis, syphilis, genital herpes, genital warts, or human papillomavirus.

“Low income (n=14091) was determined by an affirmative response to the question, “Before you turned 18, did anyone in your household ever receive public assistance or welfare payments?”
®Housing insecurity (n=14 281) was determined by an affirmative response to at least 1 of the following questions: “Have you ever run away from home?” “Have you ever been homeless for a week
or longer?” and “Have your parents ever ordered you to move out of their house?”

“Childhood sexual abuse (n =13 722) was determined by response of “once or more” to the question, “How often has one of your parents or other adult caregivers touched you in a sexual way,
forced you to touch him or her in a sexual way, or forced you to have sexual relations?”

lIntimate partner physical abuse (n=9775) was determined by response of “once or more” to the following question regarding most recent romantic relationship: “How often in the last past year
has your partner slapped, hit, or kicked you?”

Entimate partner sexual abuse (n=9774) was determined by response of “once or more” to the following question regarding most recent romantic relationship: “How often in the past year has your
partner insisted on or made you have sexual relations with him or her when you didn’t want to?”

"Crime victim or witness (n =14 148) was determined by a single positive response to the question, “Which of the following things happened in the past 12 months: you saw someone shoot or stab
another person; someone pulled a gun on you; someone pulled a knife on you; someone shot you; someone stabbed you; you were beaten up but nothing was stolen from you; you were beaten up
and something was stolen from you.”

'Frequent alcohol use (n=14064) was determined by response “3 to 5 days a week” or “every day” to the question, “In the past 12 months, on how many days did you drink alcohol?”

'Recent drug use (n=14041) was determined by response “once or more” to at least 1 of the following: “In the past 30 days, how many times have you used cocaine; crystal meth; illegal drugs
such as LSD, PCP, ecstasy, mushrooms, inhalants, ice, heroin or prescription medicines not prescribed for you; inject an illegal drug such as heroin or cocaine?”

“Depression (n =14 303) was determined by an affirmative response to the question, “Have you ever been diagnosed with depression?”

*P<.05; **P<.001.

Sexually Transmitted Infection and because it was assessed only among a sub- genital warts in the past 12 months. Life-
Behavioral Outcomes set of sexually active women. Recent diag- time number of sexual partners and age at

Prevalent STI was defined as a positive nosis of an STI was defined as a diagnosis sexual debut were categorized, whereas re-
result from the urine-based assays for N by a health care professional of C tracho- ceiving payment for sex and correct and
gonorrhoeae, C trachomatis, T vaginalis, or matis, N gonorrhoeae, T vaginalis, syphilis, consistent condom use were dichotomous
M genitalium. HPV was considered separately genital herpes, genital HPV infection, or (Table 2).
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TABLE 2—Multivariate Models of the Independent Association of Contextual Conditions With Prevalent
Sexually Transmitted Infection (STI), STI Diagnoses in the Prior Year, and Behavioral Risk Factors Among
Adults Aged 18 to 27: Wave lll, National Longitudinal Study of Adolescent Health, July 2001-April 2002

STl Diagnoses

Prevalent STI in Previous Year Lifetime Partners’® Age at Sexual Debut® Been Paid for Condom Use*
(n=11594), (n=14058), (n=13982), (n=14105), Sex (n=14247), (n=9528),
Contextual Condition AOR (95% Cl) AOR (95% ClI) AOR (95% Cl) AOR (95% Cl) AOR (95% Cl) AOR (95% Cl)

Ecosocial factors
Socioeconomic status

Low income” . . 1.22 (1.05,1.41) 0.80 (0.68,0.94) . .
Housing insecurity® 1.31(1.00,1.72) 1.44 (1.14,1.81) 2.04(1.81,2.31) 0.51(0.44,0.59) 1.95(1.27,3.01) 0.71(0.54,0.93)
History of abuse

Childhood sexual abuse' . 1.71(1.14,2.57) 1.26 (1.00, 1.59) 0.72 (0.54,0.95) 253 (1.36,4.71) .
Childhood physical abuse .. . 0.71 (0.58,0.87)
Intimate partner physical abuse® . 1.60 (1.10,2.31) . 0.75 (0.65,0.87) 1.59 (0.99, 2.57) 0.65 (0.42,0.99)
Intimate partner sexual abuse” .. .. ... . 2.25(1.47,3.45) 0.46 (0.28,0.76)

Exposure to violence

Father in jail . . . 0.77 (0.65,0.92)
Crime victim or witness' 1.35(1.02,1.80) . 1.42 (1.20, 1.67) 0.64 (0.52,0.79) e
Gang participation . 1.83(1.39,2.42) 1.36 (1.26, 1.53) 0.87(0.76,0.99) e 0.76 (0.60, 0.95)
Ever arrested 1.40 (1.07,1.84) . 2.05 (1.75, 2.40) 0.52 (0.44,0.61) 2.41(1.54,3.77) 0.57 (0.39,0.83)
Psychosocial factors
Alcohol and drug use
Frequent alcohol use .. 2.30 (1.56, 3.38) 2.00(1.71,2.32) .
Recent drug use® . 1.55(1.11,2.18) 1.83(1.55,2.16) 0.72 (0.59, 089)
Depression’ . 2.00 (1.49, 2.66) 1.45 (1.26, 1.66) 0.73(0.60,0.87)

Note. AOR =adjusted odds ratio; Cl = confidence interval. Ellipses indicate that associations were not statistically significant. Weighted multivariate logistic regression was used to examine the
associations. All models were adjusted for gender and race/ethnicity in addition to the independently associated ecosocial and psychosocial factors presented in that column. Further adjustment
for sexual orientation and age did not appreciably change the estimates, so these factors were not included in any of the multivariate models.

*Lifetime number of partners was categorized as 0, 1,2 to 5, 6 to 10, 11 to 49, or 50 or more.

bAge at sexual debut was categorized as 10 to 13, 14 to 15, 16 to 17, 18 to 19, 20 or more, or no sexual debut yet.

“Correct and consistent condom use was determined by negative responses to all 4 of the following situations: having a condom break, slip off, put on after intercourse had begun, or taken off
before intercourse was completed (answered by the subset of participants who had had sexual intercourse in last 12 months and who reported always using condoms in the last 12 months).

“Low income (n=14091) was determined by an affirmative response to the question, “Before you turned 18, did anyone in your household ever receive public assistance or welfare payments?”
®Housing insecurity (n=14281) was determined by an affirmative response to at least 1 of the following questions: “Have you ever run away from home?” “Have you ever been homeless for a week
or longer?” and “Have your parents ever ordered you to move out of their house?”

{Childhood sexual abuse (n=13722) was determined by response of “once or more” to the question, “How often has one of your parents or other adult caregivers touched you in a sexual way,
forced you to touch him or her in a sexual way, or forced you to have sexual relations?”

#ntimate partner physical abuse (n=9775) was determined by response of “once or more” to the following question regarding most recent romantic relationship: “How often in the last past year
has your partner slapped, hit, or kicked you?”

"Intimate partner sexual abuse (n=9774) was determined by response of “once or more” to the following question regarding most recent romantic relationship: “How often in the past year has your
partner insisted on or made you have sexual relations with him or her when you didn’t want to?”

'Crime victim or witness (n=14 148) was determined by a single positive response to the question, “Which of the following things happened in the past 12 months: you saw someone shoot or stab
another person; someone pulled a gun on you; someone pulled a knife on you; someone shot you; someone stabbed you; you were beaten up but nothing was stolen from you; you were beaten up
and something was stolen from you.”

JFrequent alcohol use (n=14 064) was determined by response “3 to 5 days a week” or “every day” to the question, “In the past 12 months, on how many days did you drink alcohol?”

“Recent drug use (n=14041) was determined by response “once or more” to at least 1 of the following: “In the past 30 days, how many times have you used cocaine; crystal meth; illegal drugs
such as LSD, PCP, ecstasy, mushrooms, inhalants, ice, heroin or prescription medicines not prescribed for you; inject an illegal drug such as heroin or cocaine?”

'Depression (n=14 303) was determined by an affirmative response to the question, “Have you ever been diagnosed with depression?”

Statistical Methods the stratification variable, and poststratification outcome at P<.25 in univariate analysis was
We performed stratified, weighted analyses sampling weights. Sampling weights were avail-  included in the multivariate model and re-

to account for Add Health’s cluster sampling able for 94% of all respondents, resulting in a tained if significant at P<.05 by manual

design and to generate nationally representa- total sample size of 14 322. We used weighted =~ backwards elimination. Race/ethnicity and

tive estimates, incorporating the school as the logistic regression to examine associations gender were considered as potential confound-

primary sampling unit, region of the United between contextual conditions and STI and be-  ers and included in all multivariate models;

States (West, Midwest, South, Northeast) as havioral outcomes; any factor related to an further adjustment for sexual orientation and
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age did not appreciably change any of the esti-
mates and were not included. Results did not
differ significantly when analyses were strati-
fied by race, so combined models are pre-
sented. A count score consisted of the number
of contextual conditions present for each par-
ticipant among the total number of ecosocial
and psychosocial variables that were related to
STI at P<.25. Analyses were performed with
Stata 8.0 (StataCorp LP, College Station, Texas).

RESULTS

Prevalence of Ecosocial and
Psychosocial Factors

Pairwise correlations among each of the
10 ecosocial factors and 3 psychosocial fac-
tors were consistently low, ranging from »=
—0.006 for childhood sexual abuse and fre-
quent alcohol use to r=0.318 for intimate
partner physical and sexual abuse, suggesting
that each variable represented a distinct con-
struct. The prevalence of these various contex-
tual conditions ranged from 4.5% for child-
hood sexual abuse to 28.4% for childhood
physical abuse, both of which were included
in the history of abuse category (Table 1).
For the other categories, prevalence was high-
est for low socioeconomic status, followed
(in declining order) by exposure to violence,
depression, and alcohol and drug use.

Univariate Analyses

Overall prevalence was highest for labora-
tory-diagnosed C trachomatis (4.2%), followed
by T vaginalis (2.3%), M genitalium (1.0%), and
N gonorrhoeae (0.4%), for a combined STI
prevalence of 6.4%. HPV was detected in
26.9% of tested women. In univariate analyses,
all 4 violence indicators were significantly asso-
ciated with increased odds for prevalent STI,
yet depression was associated with decreased
odds of prevalent STI; there was no significant
association of prevalent STI with alcohol or
drug use (Table 1). Having grown up in a low-
income household and being the victim of or
witness to a crime were most strongly associ-
ated with prevalent STI. By contrast, HPV in-
fection was associated with housing insecurity
(odds ratio [OR]=1.35; 95% confidence inter-
val [CI]=1.07, 1.72), having been in custody
(OR=1.62; 95% CI=1.11, 2.35), and frequent
alcohol use (OR=1.62; 95% CI=1.12, 2.35).
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The combined prevalence of self-reported
STI diagnosis in the last 12 months was
6.3%, comprising C trachomatis (2.8%), HPV
(1.3%), genital warts (1.3%), herpes simplex
virus (1.1%), N gonorrhoeae (1.0%), T vagi-
nalis (0.7%), and syphilis (0.2%). Eleven of
the 13 contextual conditions were associated
with increased risk for recent STI diagnosis.
Housing insecurity, childhood physical abuse,
and depression were most strongly associated
with reported STI diagnosis in the prior year;
participants who had experienced those fac-
tors were more than twice as likely to report
an STI diagnosis as those who had not.

Of the 52 possible associations between the
13 contextual conditions and 4 sexual risk be-
haviors, all but 5 were statistically significant
(P<.05) in univariate analyses, indicating
consistent relationships between ecosocial and
psychosocial conditions and higher lifetime
number of partners, earlier age at sexual
debut, having ever received payment for sex,
and inconsistent condom use (data not shown).

Multivariate Analyses of Contextual
Conditions and Sexually Transmitted
Infection

To determine the independent association
of STI with ecosocial and psychosocial factors,
we developed 2 multivariate models to as-
sess associations with (1) prevalent STI and
(2) STI diagnoses in the previous year, both
of which were adjusted for gender and race/
ethnicity. Having ever been a witness to or
victim of a crime, having ever been arrested,
and housing insecurity were associated
with increased likelihood of prevalent STI
(Table 2), with adjusted ORs of 1.3 to 1.4.
Having ever been arrested (adjusted OR=
1.60; 95% CI=1.08, 2.32) and frequent
alcohol use (adjusted OR=1.64; 95% CI=
1.13, 2.39) were independently associated
with prevalent HPV infection.

Contextual conditions were more strongly
associated with self-reported STI diagnoses in
the last year than with prevalent STI, with ad-
justed ORs ranging from 1.7 to 2.3 for most
factors. Housing insecurity was modestly asso-
ciated with prevalent STI (adjusted OR
[AOR]=1.31; 95% CI=1.00, 1.72) and with
recent STT diagnosis (AOR=1.44; 95% CI=
1.14, 1.72). However, participants who used
alcohol frequently or had ever been diagnosed

with depression were more than twice as
likely to report a previous STI as those not
reporting these factors. Risk was only slightly
lower for those reporting childhood sexual
abuse (AOR=1.71; 95% CI=1.14, 2.59); and
gang membership (AOR=1.83; 95% CI=
1.35, 2.42), respectively. By contrast, low in-
come, childhood physical abuse, intimate part-
ner sexual abuse, and having a father in jail
were not associated with either prevalent or
recent STI diagnosis.

Multivariate Analysis of Contextual
Conditions and Sexual Risk Behaviors

To assess the association of ecosocial and
psychosocial factors with sexual risk behav-
iors, we developed 4 separate multivariate
models. Housing insecurity and having ever
been arrested were independently associated
with more lifetime partners, younger age at
sexual debut, having ever been paid for sex,
and decreased odds of correct and consistent
condom use (Table 2). Low income, child-
hood sexual abuse, having ever been a victim
of or witness to a crime, gang participation,
recent drug use, and depression diagnosis
were also significantly associated with a
higher lifetime number of partners and youn-
ger age at sexual debut. Reported childhood
sexual abuse was strongly associated with
receiving money for sex (AOR=2.53; 95%
CI=1.36, 4.71).

Elevated Risk Associated With Multiple
Contextual Conditions

To determine whether the presence of multi-
ple ecosocial and psychosocial factors com-
pounded STT risk, we created and plotted a
count score (ie., a cumulative score computed
by adding 1 point for each reported factor)
against current and recent diagnosis of STI
(Figure 2). As the number of contextual condi-
tions increased, STI prevalence increased in a
stepwise fashion, from 4.9% for zero factors to
14.6% for 4 or more factors (P<.001). Simi-
larly, the proportion of respondents who re-
ported an STI diagnosis in the previous year
increased from 3.8% for zero factors to 14.8%
for 4 or more factors (P<.001). However,
when we examined specific interactions be-
tween individual ecosocial conditions and
prevalent or recent STI, none were statistically
significant.
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Note. These STl rates compare with overall rates of 6.4% for prevalent STl and 6.8% for recent STl among participants with a
count score (i.e., complete data on contextual conditions).

FIGURE 2—Prevalences of laboratory-diagnosed sexually transmitted infection (STI) and
self-reported STI diagnoses in the prior year among young adults aged 18 to 27 years, by
the number of contextual conditions present: Wave lll, National Longitudinal Study of
Adolescent Health, July 2001-April 2002.

TABLE 3—Association of Contextual Conditions and Behavioral Risk Factors With Prevalent
Sexually Transmitted Infection (STI) and Recent Diagnoses of STI Among Adults Aged 18 to 27:
Wave Ill, National Longitudinal Study of Adolescent Health, July 2001-April 2002

Contextual Condition or Prevalent STI, STl Diagnoses in Previous

Behavioral Risk Factor AOR (95% CI) Year, AOR (95% CI)
Housing insecurity 1.23(0.92, 1.65)

Witness/victim of crime 1.31(0.99,1.72)

Ever arrested 1.28(0.98, 1.67)

Age at sexual debut 0.91* (0.84,0.99)

Lifetime no. of partners 1.09 (0.98,1.21) 1.74* (1.55,1.95)
Childhood sexual abuse 1.48* (1.00, 2.18)
Gang participation 1.50* (1.13,1.98)
Frequent alcohol use 1.54* (1.05, 2.24)
Diagnosis of depression 1.54* (1.15, 2.06)
Ever been paid for sex 1.71* (1.12, 2.60)
Condom use 0.41* (0.26, 0.65)

Note. AOR =adjusted odds ratio; Cl = confidence interval. Weighted multivariate logistic regression was used to examine the
associations. In multivariate analysis, ever been paid for sex and condom use were not independently associated with
prevalent STl and so were not included in the final model.

*P<.05.

Multivariate Analysis of Contextual
Conditions, Sexual Risk Behaviors, and
Sexually Transmitted Infection

Finally, to determine whether contextual

included ecosocial, psychosocial, and sexual

model (Table 3). Among the 3 ecosocial fac-
tors and 2 behavioral risk factors that were
conditions or proximate sexual risk behaviors
exert a stronger influence on STI risk, we

June 2008, Vol 98, No. 6 | American Journal of Public Health

behavior risk factors in the same multivariate

significantly associated with prevalent STI, only
age at sexual debut remained independently

associated in the combined model. As age at
sexual debut increased, the prevalence of STI
decreased by 10% per age category (adjusted
OR=0.91; 95% CI=0.84, 0.99). Lifetime
number of partners, having been a victim of
or witness to a crime, and having been ar-
rested were marginally associated with an in-
creased risk for prevalent STL

Two ecosocial and 2 psychosocial factors
remained positively associated with recent
diagnosis of STI in the combined model. Indi-
viduals who reported childhood sexual abuse,
gang participation, frequent alcohol use, or
depression diagnosis were approximately
50% more likely to report STI diagnoses in
the past year, with adjustment for lifetime
number of partners, payment for sex, and
correct and consistent condom use.

DISCUSSION

This is the first population-level study to
examine the relationship of a set of ecosocial
and psychosocial factors with laboratory-
diagnosed STI. Among young adults in the
United States, these contextual conditions
were associated with prevalent STI and recent
STI diagnoses, despite the fact that some of
these conditions probably preceded sexual
debut. The association between contextual
conditions and sexual risk behaviors repre-
sents one pathway through which ecosocial
and psychosocial factors may increase STI risk.
However, even after adjustment for sexual risk
behaviors, childhood sexual abuse, gang partic-
ipation, frequent alcohol use, and diagnosis of
depression were associated with increased
odds of an STI diagnosis in the prior year, sug-
gesting that the impact of these contextual con-
ditions operates above and beyond their influ-
ence on the behaviors included in this analysis.
Distal mediators not measured here may in-
clude compounded physical and psychological
vulnerability, increased dependence on others,
and risk desensitization. Alternatively, contex-
tual conditions may foster and maintain high
STI prevalence in subpopulations, consistent
with the broken windows theory.*

Salience of Housing Insecurity

Among the 13 individual conditions consid-
ered, housing insecurity and having been ar-
rested were most consistently associated both
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with STI outcomes and with high-risk sexual
behaviors, consistent with results from other
studies.2*~2847~4953 T fact, housing insecurity
was the only condition that was significantly
associated with both prevalent and recent di-
agnosis of STL Thus, interventions for homeless
youths may represent a promising avenue for
reducing STT risk, in addition to other health
conditions. By contrast, childhood physical
abuse and having a father in jail appear to be
less salient, because neither predicted preva-
lent or recent STT and each was associated
with only 1 high-risk sexual behavior.

Associations of ecosocial and psychosocial
factors with STI diagnoses in the previous year
were stronger than associations with prevalent
STI. This may partially reflect the broader
range of STIs included in our measure of re-
cent STI diagnoses, half of which were chronic
viral infections (herpes simplex virus and HPV-
related conditions). Furthermore, participants
with recent STI diagnoses all sought care, ei-
ther for STT symptoms or routine screening, un-
like individuals with prevalent, largely asympto-
matic STI at the time of wave-III testing. A
biological explanation (e.g., individuals who ex-
perience such conditions are more likely to
have symptomatic disease) is unlikely. Thus, the
difference in contextual conditions associated
with prevalent and recent diagnoses of STI is
probably driven by health care—seeking behav-
iors or access to care. It may be that individuals
who experience ecosocial conditions have a
better perception of their STI risk and therefore
more often seek care. Additionally, lifetime his-
tory of STI may be a more accurate measure of
early or lifetime conditions such as child sexual
abuse or depression. Although subject to recall
and self-report bias, this outcome should be ex-
plored in future analyses. In addition, because
of their persistence, viral STIs such as herpes
simplex virus may be better biomarkers for life-
time ecosocial factors than the curable STIs we
evaluated here.

Our observation that contextual conditions
were more consistently associated with high-
risk sexual behaviors than with laboratory-
diagnosed or recently diagnosed STI suggests
that contextual conditions contribute to the ac-
quisition of high-risk behaviors but may not
necessarily influence the likelihood that an in-
dividual practicing these behaviors will do so
with an infected partner. That is, some factors
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may be associated with intermediary risk
behaviors along the causal pathway, and others
may be also associated with placement in a
high-risk sexual network in which the conse-
quences of the risk behaviors include infection.

The absence of specific, significant interac-
tions between 2 or more of these contextual
conditions was in contrast to the hypothesized
presence of syndemics. The interplay among
ecosocial and psychosocial factors, sexual
risk behaviors, and STI may be more complex
than a purely multiplicative relationship.
Previous studies describing syndemics have
not measured laboratory-diagnosed STI,'*72°
which could partially account for the differ-
ence in earlier results and those presented
here. Additionally, there may be other con-
founding factors not examined here that in-
fluence the relationship among contextual
conditions and infection.

These findings are limited by the inconsis-
tent timeframes used for each measure, which
ranged from childhood experiences with abuse
(before sixth grade) to recent interactions with
crime (last 12 months), drugs (last 30 days),
and last intimate partner. The inability to
clearly determine the temporal sequence of
events precludes drawing conclusions about
causality. Supplemental longitudinal research is
needed to explicitly measure ecosocial factors
and their long-term impact on subsequent
health outcomes, with use of consistent defini-
tions and timeframes (e.g., contextual condi-
tions present before age 15 years).

Finally, loss to follow-up from wave I to III
was 24%.% Although the poststratification
sampling weights developed by Add Health
account for bias caused by differential re-
sponse rates by race and gender, they do not
account for bias that may arise if nonrespon-
dents and respondents have other important
differences. In wave III, questions on intimate
partner sexual and physical violence were
asked only of participants who considered
their last sexual partner a romantic relation-
ship, increasing the possibility of nonresponse
bias for these particular variables.

Addressing Structural Vulnerabilities
The rich Add Health data and large sample
size enabled examination of multiple ecosocial
and psychosocial factors simultaneously, un-
like previous studies that assessed only a few

variables at a time, 2973133343639 The signifi-
cant association of contextual conditions with
recent diagnosis of STI, even after we con-
trolled for sexual risk behaviors, suggests that
reliance on behavior change interventions
may be inadequate and that programs should
take full advantage of earlier opportunities for
primary prevention. Nevertheless, the strong
linear relationship between STI outcomes and
the number of ecosocial and psychosocial fac-
tors experienced by a given individual indi-
cates that adolescents with the greatest vul-
nerability may be appropriate targets for
secondary prevention efforts, including, but
not limited to, behavior change interventions.
Overall, these findings suggest that upstream
conditions such as housing and safety con-
tribute to the burden of STIs and that the
number of these conditions present in an ado-
lescent’s environment increases the likelihood
for high-risk behavior and exposure to and ac-
quisition of STI. Projects that address structural
vulnerabilities such as homelessness and vio-
lence or psychosocial susceptibilities may have
a positive spillover effect on sexual health,
even if an intervention does not target sexual
behaviors or STI prevention directly, as was
demonstrated by the Seattle Social Develop-
ment Project.** However, current funding for
public health interventions is narrowly focused
and limited in time, which precludes the long-
term measurement of comprehensive health
and safety outcomes. In reaction to studies re-
porting null results for behavior change inter-
ventions, there has been a renewed emphasis
on traditional biomedical STI control interven-
tions. The national public health agenda may
benefit from broadening, rather than restrict-
ing, its conception of health interventions and
outcomes to address the physical, economic,
and emotional security of adolescents and the
environment in which they live. ®
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