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Summary
This paper examines the eﬀects of AIDS education at school and at home on the sexual behavior of American youth.
Multinomial logit equations of the probabilities of abstinence, sexual intercourse with a condom, and intercourse
without a condom are estimated using data from the Youth Risk Behavior Supplement of the 1992 National Health
Interview Survey. We ﬁnd no signiﬁcant eﬀects of AIDS education on the probability of abstinence, but we do ﬁnd
that AIDS education signiﬁcantly raises the likelihood of condom-protected relative to unprotected intercourse.
These results indicate that risk-altering and risk-revealing AIDS education dominate any utility-altering eﬀects
favoring intercourse over abstinence. We also ﬁnd that young women are inﬂuenced by AIDS education to a greater
extent than young men. Overall, our results suggest that educating young people about AIDS does not promote sex
and encourages safer sex, reducing the likelihood of HIV transmission and lowering the subsequent social
costs. Copyright # 2005 John Wiley & Sons, Ltd.
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Introduction
Acquired immune deﬁciency syndrome (AIDS) is
the fourth leading cause of mortality in the world
and has claimed approximately 20 million lives
since it was ﬁrst identiﬁed in 1981 [1]. About 38
million people are living with human immunodeﬁciency virus (HIV), and nearly half of all new
HIV cases are young people aged 15–24 [1]. The
Joint United Nations Programme on HIV/AIDS
recommends funding for school-based AIDS
education as part of their eﬀorts to contain the
AIDS epidemic [1].
In addition to the profound private direct and
indirect costs of the disease, appreciable costs are
borne by society. For example, in the United

States, Medicaid serves about 55% of people living
with AIDS, with expenditures estimated at $8.5
billion for ﬁscal year 2003 [2]. The estimated
number of American AIDS cases through 2002 is
886,575, including 35,460 youth aged 15–24 [3].
According to the Centers for Disease Control and
Prevention [4], ‘the challenges of addressing
disparities in care, preventing secondary transmission, and meeting the social and medical needs of
persons living with HIV or AIDS are especially
critical for youth, considering their long-term
needs’. In fact, the CDC speciﬁes in its HIV
Prevention Strategic Plan [4] that the adolescent
population is one of ﬁve priority populations that
are targeted for HIV prevention interventions.
AIDS education programs in schools may be an
eﬀective strategy for inhibiting irresponsible sexual
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behavior among adolescents, thereby deterring the
incidence of AIDS, other sexually transmitted
diseases, and pregnancy. The CDC currently
supports 107 state, large city and non-governmental organizations in their eﬀorts to provide
school-based HIV prevention programs [4]. Evidence from the public health literature suggests
that AIDS education programs may discourage
unprotected intercourse [5–8]. Related research in
the economics literature has been less promising.
Although Evans et al. [9] ﬁnd that sex education
reduces teen pregnancy, Oettinger [10] ﬁnds that
sex education in the 1970s prompted earlier sexual
activity and pregnancy in teenage women. Further,
estimates obtained by Philipson and Posner [11,12]
reveal that AIDS education expenditures may
actually reduce the average knowledge about
AIDS held by a state’s citizenry.
This paper attempts to bridge the economics
and health literatures by analyzing the direct
eﬀects of school- and home-based AIDS education
on adolescent sexual behavior. We draw from the
economic theory of health behavior by using an
expected utility-maximization model that depends
upon the perceived probability of disease acquisition. AIDS education enters the choice process by
altering the risks, revealing the risks, or aﬀecting
the utility of condom use or sexual activity [10].
We use this economic framework to derive multinomial logit equations of the probability of
abstinence, the probability of condom-protected
sexual intercourse and the probability of sexual
intercourse without condom protection. In addition, we draw from the existing health literature
and use micro-data with information on individuals’ sexual behavior, AIDS education background, and demographic variables: the Youth
Risk Behavior Supplement of the 1992 National
Health Interview Survey [13].
We ﬁnd that exposure to AIDS information at
school and at home does not signiﬁcantly aﬀect the
abstinence–intercourse choice but does signiﬁcantly increase the incidence of condom-protected
relative to unprotected intercourse. This indicates
that any utility-altering AIDS education that
conveys social approval of intercourse is dominated by risk-altering and risk-revealing information. AIDS education, therefore, can be a useful
policy tool for impeding the spread of AIDS.
The paper follows the standard structure. We
develop the theoretical model in the next section
and discuss the empirical model and data in the
following section. The results follow in the penultiCopyright # 2005 John Wiley & Sons, Ltd.
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mate section and the paper concludes with ﬁnal
remarks regarding public policy in the last section.

Theoretical framework
In this section, we attempt to provide the
theoretical basis for linking AIDS education to
sexual outcomes. We show that the relationship
varies with individual preferences and with the
type of AIDS education (risk-altering, risk-revealing, and utility-altering). First, we discuss the
decision of whether to abstain or to engage in
intercourse, conditioned on the optimal condom
protection option, the eﬀect of individual preference rankings on the intercourse decision, and the
signs of the impacts of risk-altering, risk-revealing,
and utility-altering AIDS education on the probability of intercourse. Second, we develop the
analytics of the optimal condom use choice, and
we derive the anticipated signs of the eﬀects of
alternative forms of AIDS education on the
probability of condom use. Finally, we combine
the sign expectations for the probability of
intercourse conditioned on optimal condom status, and for the probability that the optimal
condom status choice is condom use rather than
non-use, to predict the signs of the eﬀects of
alternative types of AIDS education on the
unconditional probabilities of condom-protected
sex, unprotected sex, and abstinence. These sign
predictions apply directly to the empirical multinomial logit model used in the estimation.

The conditional abstinence–intercourse decision
The conceptual model of sexual decision making in
this work is adapted from the model of sexual
activity and pregnancy proposed by Oettinger [10].
As in his work, we deﬁne sexual activity narrowly
as intercourse and do not include other forms of
sexual behavior. Our theoretical model abstracts
from the complexities of other sexually transmitted
diseases, pregnancy and interdependent utility
between partners.
An individual will engage in sexual intercourse if
the expected utility of intercourse exceeds the
utility of abstinence (V). Condom use aﬀects the
expected utility of sexual activity, and it is assumed
that the individual evaluates expected utility at
optimal condom status k*. The determination of k*
as either c if using a condom is optimal, or as nc if
Health Econ. 14: 851–867 (2005)
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not using a condom is optimal, is discussed below.
For present purposes, the expected utility of intercourse is conditioned on optimal condom status.
Beneﬁts and costs accrue at the time of the
sexual act, but also over future periods. For
example, immediate beneﬁts might include sexual
gratiﬁcation and relationship enhancement, immediate costs might include the cost of a condom
and the psychic costs of societal or parental
disapproval, while long-term costs would include
medical costs, deterioration of quality of life, and
loss of life if the individual becomes infected. The
term U(a|k*) is deﬁned as the net utility of sex in
the present period plus the present value of
expected future net utility. Net utility varies across
disease states a, where a ¼ h if the individual
acquires HIV from an incident of intercourse and
a ¼ nh if the individual is not infected by HIV.
A young person does not know the HIV
outcome of an act of intercourse with certainty
and will utilize his or her perceptions about the
probability of HIV transmission, given optimal
condom status, P(h|k*), to formulate the expected
value of the utility of intercourse. An individual
will engage in sexual intercourse if the expected
utility of sexual activity outweighs the utility of
abstinence:
PðhjkÞ  UðhjkÞ þ ½1  PðhjkÞ  UðnhjkÞ > V
PðhjkÞ5½UðnhjkÞ  VÞ=½UðnhjkÞ  UðhjkÞ
PðhjkÞ5ZðkÞ

ð1Þ

where ZðkÞ  ½UðnhjkÞV=½UðnhjkÞUðhjkÞ.
Assuming that well outcomes are preferred to disease
outcomes, the diﬀerence U(nh|k*)U(h|k*) is positive,
and the sign of Z(k*) depends upon the preference
orderings of the individual. If the utility of abstinence
exceeds the utility of intercourse without infection
(that is, V>U(nh|k*)), then the value of Z(k*) will be
negative. Because the probability of infection must lie
between zero and one, the inequality will not hold, and
the individual will choose to abstain. On the other
hand, if the net utility of intercourse dominates
abstinence for an individual (that is, V5U(nh|k*)),
the right-hand side of (1) is positive. Inequality (1) may
or may not hold depending on the individual’s relative
strength of preferences and the perceived probability
of disease transmission. The probability of engaging in
sexual activity for individuals with this utility ranking
is given by Prðsa ¼ 1jkÞ ¼Pr½PðhjkÞ5ZðkÞ,
where sa ¼ 1 if the individual chooses sexual activity,
and sa ¼ 0 if he or she chooses abstinence. This
probability is the value of the cumulative distribution
Copyright # 2005 John Wiley & Sons, Ltd.

function
(CDF) of P(h|k*) evaluated at Z(k*),
R Zðk Þ

dF½Pðhjk
Þ ¼F½Zðk Þ. Changes in the per0
ceived probability of infection shift the CDF, whereas
changes in the utility of abstinence relative to sexual
activity aﬀect the value of Z, which is represented
graphically as a movement along the CDF.
AIDS education may inﬂuence an individual’s
ultimate decision regarding sexual activity by
revealing or altering the probability of transmission and by aﬀecting the relative utility of
abstinence. The expected signs of the impacts of
these types of AIDS education on the probability
of engaging in intercourse given the optimal
condom choice, Prðsa ¼ 1jkÞ, are listed in Table 1.
Individuals who rank abstinence above intercourse
(formally, V>U(nh|k*)) will abstain regardless of
the value of the perceived probability of infection,
P(h|k*), and will therefore be unaﬀected by riskrevealing or risk-altering information. An individual preferring intercourse (without disease) to
abstinence (U(nh|k*)>V) who becomes aware of
the risk of HIV infection such that P(h|k*)
increases will be less likely to engage in intercourse
(risk-revealing Case 1). The true CDF lies to the
right of the perceived CDF, and for a given value
of Z(k*), corresponds to a reduction in the
probability of sexual activity. Of course, a student
might overpredict the probability of infection prior
to AIDS schooling in which case P(h|k*) would
decline with AIDS education, and the individual
would be more inclined to engage in sexual activity
(Case 2). Risk-altering AIDS education also enters
the choice process by aﬀecting the perceived
probability of infection. Learning safer intercourse
methods, for example, moves the CDF of P(h|k*)
to the left, and the conditional probability of
sexual activity increases for those who rank
intercourse above abstinence.
Critics of AIDS education argue that it encourages young people to engage in intercourse by
conveying social approval of sexual activity. In the
context of the framework here, the argument
presumes that AIDS education is utility-altering
such that the utility of intercourse increases
relative to the utility of abstinence (Case 1)
and generates a higher predicted probability
of sex. This would occur for individuals preferring intercourse to abstinence (that is, U(nh|k*)
>V). The value of Z(k*) increases and the
conditional probability of engaging in intercourse,
Prðsa ¼ 1jkÞ, increases as well. When the utility of
abstinence exceeds the net utility of intercourse
(that is, V>U(nh|k*)) the probability of interHealth Econ. 14: 851–867 (2005)
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Table 1. Predicted eﬀects of types of AIDS education
Type of AIDS education
Risk-altering

a

Utility-alteringb

Risk-revealingc

Impact on
(1)

(2)

Case 1
(3)

Case 2
(4)

Case 1
(5)

Case 2
(6)

Pr(sa=1|k*)
Pr(sa=1,k*=c)
Pr(sa=1,k*=nc)
Pr(sa=0)

+
+
?
?

+
+
+


0 or 
0
0 or 
0 or +


+

?

+

+
?

Pr(sa=1|k*)
Pr(sa=1,k*=c)
Pr(sa=1,k*=nc)
Pr(sa=0)

0
+

0

0 or +
0 or +
0 or +
0 or 

0
0 or 
0 or 
0

0
?

?

0
?
+
?

Pr(k*=c)

+

0

0

+



Pr(sa=1,k*=c)
Pr(sa=1,k*=nc)
Pr(sa=0)

+
?
?

+
+


0 or 
0 or 
0 or +

?

?

?
+
?

Utility ordering
U(nh|k*)>V

V>U(nh|k*)

All
Overall

a

Risk-altering AIDS education reduces the probability of HIV infection given optimal condom use choice k*.
Case 1 utility-altering AIDS education increases U(nh|k*) relative to V; case 2 utility-altering AIDS education decreases U(nh|k*)
relative to V.
c
Case 1 risk-revealing AIDS education increases the perceived probability of HIV infection given k*; case 2 risk-revealing AIDS
education decreases Pr(h|k*).
b

course may or may not be inﬂuenced by Case 1
utility-altering AIDS education. If the utility of
intercourse rises suﬃciently to surpass the utility of
abstinence, Z(k*) will become positive and generate a positive probability of sexual activity. If
not, the conditional probability of sexual activity
ðPrðsa ¼ 1jkÞÞ will be unchanged. Utility-altering
AIDS education can also occur if the curriculum
enhances the utility associated with abstinence,
perhaps by stressing it as a reasonable alternative
to intercourse (Case 2). If so, persons preferring
abstinence to intercourse will continue to abstain.
The probability of engaging in intercourse for
those preferring intercourse to abstinence will
decrease if the utility of abstinence becomes large
enough to overwhelm the utility of intercourse.

The condom decision
For our purposes, the term ‘condom’ refers to the
male latex condom. For a female or a homosexual
Copyright # 2005 John Wiley & Sons, Ltd.

receptive partner, ‘condom use’ refers to the use of
a condom by the insertive partner. A sexually
active person will choose to use a condom if the
expected utility of condom use exceeds the
expected utility without a condom:
PðhjcÞ  UðhjcÞ þ ½1  PðhjcÞ  UðnhjcÞ
> PðhjncÞ  UðhjncÞ þ ½1  PðhjncÞ  UðnhjncÞ
Assuming that the disutility of HIV infection
(U(nh)U(h)) is the same when a condom is used
as when a condom is not used (that is,
UðnhjcÞ  UðhjcÞ ¼ UðnhjncÞ  UðhjncÞ) and rearranging terms yields
PðhjcÞ  PðhjncÞ
5½UðnhjcÞ  UðnhjncÞ=½UðnhÞ  UðhÞ
PðhjcÞ  PðhjncÞ5ZðcÞ

ð2Þ

where Z(c)  [U(nh|c)U(nh|nc)]/[U(nh)U(h)].
The left-hand side of the inequality is the
diﬀerence in transmission probabilities for intercourse with a condom and without a condom.
Health Econ. 14: 851–867 (2005)
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Given that HIV transmission is impeded by
condom use (in other terms, P(h|c)5P(h|nc)),
and exploiting the fact that P(h|c) and P(h|nc)
must lie between 0 and 1, the diﬀerence in the
perceived probabilities of HIV transmission,
P(h|c)P(h|nc), must lie between 1 and 0. Unlike
the case of the intercourse decision, we assume
that preference orderings are constant across
individuals for the condom decision. Speciﬁcally,
we assume that intercourse is more pleasurable
without the encumbrance of a condom (implying
that U(nh|nc)>U(nh|c)), and Z(c) lies between 1
and 0 for all young people. The probability
that using a condom is optimal, Prðk ¼ cÞ, is
the
R ZðcÞ probability that (P(h|c)P(h|nc))5Z(c) or
1 dF ½PðhjcÞ  PðhjncÞ ¼ F ½ZðcÞ. This probability will vary across perceived probabilities of
infection with and without a condom and across
values of the utility of intercourse with and
without a condom.
Risk-altering, risk-revealing, and utility-altering
AIDS education can aﬀect the optimal condom
decision as well as the intercourse decision.
Because of the assumption that the utility of
intercourse with a condom ranks below the
utility of intercourse without a condom, alternative preference orderings need not be considered
in predicting the direction of the eﬀects of
the forms of AIDS schooling on optimal condom
use. Anticipated signs on the impact of alternative forms of AIDS education on the probability of condom use, Prðk ¼ cÞ, are listed in
Table 1.
Risk-altering AIDS education can reduce P(h|c)
by teaching how to use and store condoms more
eﬀectively, for example, and can reduce P(h|nc) by
teaching other safer sex techniques such as
avoiding partners with genital ulcers. Assuming
that the perceived probability of HIV transmission
decreases to a greater extent for condom use than
for non-use, the left-hand side of (2) becomes more
negative, inequality (2) is more likely to be
satisﬁed, the CDF of P(h|c)P(h|nc) moves to
the left, and the probability of condom use
increases.
Along the same lines, AIDS education that
reveals that condom use reduces the risk of HIV
infection when previously unknown to the individual will lower the diﬀerence in HIV acquisition
probabilities, move the CDF to the left, and
increase the expected probability of condom use.
Alternatively, a student may ﬁnd that P(h|nc) is
actually lower than he or she expected, which will
Copyright # 2005 John Wiley & Sons, Ltd.

increase the left-hand side of (2) and decrease the
condom use probability.
If AIDS education alters the utility of
intercourse relative to abstinence, but does not
aﬀect the value of condom-protected relative to
unprotected intercourse (speciﬁcally, U(nh|c)
U(nh|nc)), utility-altering AIDS education will
have no inﬂuence on the probability that the
optimal condom status is usage, Prðk ¼ cÞ.
Consequently, the unconditional probabilities of
sex with a condom ðPrðsa ¼ 1;k ¼ cÞÞ and sex
without a condom ðPrðsa ¼ 1;k ¼ ncÞÞ, will share
the same expected signs as Prðsa ¼ 1jk ¼ cÞ.

Unconditional probabilities
The probability of sexual intercourse conditioned
on optimal condom status, Prðsa ¼ 1jkÞ, and the
probability that use is the optimal condom
protection choice, Prðk ¼ cÞ, can be used to
construct unconditional probability functions corresponding to the multinomial logit model:
Prðsa ¼ 1; k ¼ cÞ
¼ the probability of condom-protected
intercourse
¼ Prðsa ¼ 1jk ¼ cÞPrðk ¼ cÞ
Prðsa ¼ 1; k ¼ ncÞ
¼ the probability of intercourse without
condom protection
¼ Prðsa ¼ 1jk ¼ ncÞ½1  Prðk ¼ cÞ
Prðsa ¼ 0Þ
¼ the probability of abstinence
¼ 1  Prðsa ¼ 1; k ¼ cÞ  Prðsa ¼ 1; k ¼ ncÞ
The sign expectations for the impacts of the
alternative forms of AIDS education on the
probability of condom use and the probability of
sexual activity conditioned on optimal condom
protection choice, can be used to infer sign
expectations for the unconditional probabilities
of interest. For example, risk-altering AIDS
education raises the probability of sexual activity
conditional on optimal condom status for individuals preferring intercourse to abstinence, and
raises the probability of condom use. With both
Health Econ. 14: 851–867 (2005)
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components expected to increase, the anticipated
direction of change for the joint probability of
sexual activity and condom use, Prðsa ¼ 1;k ¼ cÞ,
is positive. The sign of the impact on the
probability of sexual activity without condom
use, Prðsa ¼ 1;k ¼ ncÞ, is ambiguous. Although
the probability of intercourse conditioned on
condom status increases, the probability that the
optimal condom choice is non-use, Prðk ¼ ncÞ ¼
1  Prðk ¼ cÞ, declines. Risk-altering AIDS education will also have an uncertain eﬀect on the
probability of abstinence; the probability of
condom-protected sex increases, but the probability of unprotected sex may increase or decrease.
For those who rank the utility of abstinence more
highly than the utility of intercourse, the conditional probability of sexual activity is unaﬀected,
but the probability of condom use increases. Thus,
the joint probability of sex with a condom is
expected to rise.
Table 1 shows that these expectations are often
indeterminate. The empirical work in the next
section may or may not be able to isolate the
importance of a particular type of AIDS education. Nevertheless, the results will provide an
estimate of the net eﬀect of all forms of AIDS
education on the sexual behavior of youth and will
shed light on the eﬀectiveness of AIDS education
as a policy instrument for combating the spread of
AIDS.

Empirical methods and data
The equations for abstinence, intercourse with a
condom, and intercourse without a condom are
estimated jointly by multinomial logit analysis. If a
person had not engaged in intercourse in the 3month period prior to the interview, the abstinence
choice category is assigned. Alternatively, an
individual is designated as choosing intercourse
with a condom if he or she had engaged in
intercourse in the 3-month pre-interview interval
and used a condom at the most recent incidence of
intercourse. The reference category is intercourse
without a condom, the least desirable state from a
disease prevention perspective.
The primary data set is the 14–22 year-old
subset of the 1992 National Health Interview
Survey-Youth Risk Behavior Supplement [13].
The YRBS follows a complex multistage sample
design representative of the civilian non-instituCopyright # 2005 John Wiley & Sons, Ltd.
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tional population of the United States. We employ
sampling weights, calculated as the inverse of the
probability of sample inclusion, and utilize stratum and primary sampling unit (PSU) identiﬁers
to account for unmeasured commonalities among
persons within each particular data cluster (with
the exception of the one ‘unadjusted’ model).
Variable abbreviations, deﬁnitions, and weighted
summary statistics for 6615 individuals are displayed in Table 2. As the frequencies show,
approximately 50% abstained from intercourse
for 3-months prior to the interview, 22% had
engaged in intercourse with a condom, and 28%
had engaged in intercourse but did not use a
condom.
AIDS education will have a greater impact on
sexual behavior, the more limited the individual’s
prior information set. For example, Oettinger [10]
ﬁnds that sex education is less inﬂuential for older
teens and for teens with older siblings than for
teens without the beneﬁt of additional information
from siblings and life experience. If education
regarding AIDS is provided in the home by
parents, perhaps AIDS education at school will
have little or no additional impact. If this is the
case, and if most parents convey such information,
public provision of AIDS information at school is
not socially optimal. On the other hand, AIDS
education at school and at home might be
mutually reinforcing. To explore these possibilities, AIDS education is represented by a set of
three dummy variables: AIDS education at school
but not at home (SCHOOL), AIDS education at
home but not at school (HOME), and AIDS
education at both school and home (BOTH).
About 19% of the young people had been taught
about AIDS in school but not at home, 9% had
talked about AIDS with an adult family member
at home but had not received any information at
school about AIDS, 64% had received information at school and at home, and 8% received no
information from school or home. Thus, failing to
provide AIDS instruction at school would have
left about 27% of the young people in the sample
to their own resources to obtain any information
about AIDS.
The net utility of intercourse with a condom and
without a condom and the risk of disease
transmission may vary by race, Hispanic origin,
gender, marital status, urban residence status,
geographic division, education level, age, AIDS
prevalence in the state of residence, and income.
There are higher rates of AIDS prevalence among
Health Econ. 14: 851–867 (2005)
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Table 2. Variable deﬁnitions and weighted sample statistics
Variable name
Dependent variable
Y

Independent variables
SCHOOL
HOME
BOTH
RACE
HISP
FEM
NEVMAR
CCITY
INCOME
ED
PREV
AGE

Deﬁnition

Mean (std dev.)

= 0 if the individual abstained from intercourse for at least 3
months prior to the interview
= 1 if the individual had intercourse in the last 3 months and a
condom was used at most recent intercourse
= 2 if the individual had intercourse in the last 3 months but no
condom was used at most recent intercourse (reference category)

0.499
0.218
0.284

= 1 if previously taught about AIDS or HIV infection in school
0.193
but not at home
= 1 if discussed AIDS or HIV with a parent or other adult in the
0.086
family but never received AIDS instruction at school
= 1 if previously taught about AIDS or HIV in school and
0.643
discussed it with adults at home
= 1 if individual is African American
0.141
= 1 if individual is of Spanish origin
0.125
= 1 if individual is female
0.494
= 1 if individual has never been married
0.887
= 1 if individual lives in a central city
0.311
= family income approximated by the mid-point of the reported 30,308.04 (42,512.76)
income interval (1992 dollars)
= years of education completed by individual
10.555 (3.851)
= accumulated cases of AIDS in the state of residence per
0.889 (2.411)
thousand residents, 1992
= age at time of interview in years
17.650 (3.522)
AGE for young men sample
17.566 (2.399)
AGE for young women sample
17.738 (2.416)

Number of statesa=48
Number of observations=6615
a

State data are matched to the individual’s state of residence for 48 states. There are no individuals residing in Nebraska or North
Dakota in the sample.

African-Americans and in central cities, and
Ahituv et al. [14] have shown that AIDS prevalence positively correlates with condom use.
Thus, higher rates of condom use are expected for
African-Americans and urban residents to the
extent that their partners share these characteristics. Regarding marital status, unmarried individuals are at a greater risk of infection and are thus
more likely to use a condom. The anticipated sign
on the never-married dummy variable is therefore
positive. AIDS prevalence (PREV) in the state of
residence is measured by the number of accumulated cases through 1992 per 1000 residents [15].
To capture the possible eﬀects of regional attitudes
toward sexual activity and condom use, a set of
dummy variables are derived for the individual’s
residential location from the nine geographic
division categories of the US Census Bureau.
Copyright # 2005 John Wiley & Sons, Ltd.

Under-reporting of condom use by women,
which results in a negative coeﬃcient on the
female dummy variable in pooled samples of
females and males, has been noted in the literature
by Ahituv et al. [14], for example. Further, if
homosexuals use condoms more frequently than
heterosexuals, the expected parameter sign on the
female dummy variable would also be negative.
Because HIV infection is more prevalent among
homosexuals than heterosexuals, homosexuals
have a greater incentive to use condoms.
Ahituv et al. [14] and Santelli et al. [16] ﬁnd that
condom use is negatively related to age. If teens
become infected, they have more to lose in terms
of years of life and good health than adults.
Further, the young tend to have more sporadic,
short-lived relationships, which lend themselves to
using condoms rather than the pill for birth
Health Econ. 14: 851–867 (2005)
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control, and condoms may be more accessible to
the young than other contraceptive methods. Of
course, age is tied to sexual maturity, which is
expected to be negatively related to abstinence. We
include AGE as a regressor, measured as years of
age at the time of the interview.
The mean age of young women in the sample
exceeds the mean age for young men (see Table 2).
The coeﬃcient on the female dummy variable
would partially include the impact of age on sexual
activity and bias the coeﬃcient estimates on FEM.
To avoid this potential bias, we include an
interaction term between the female dummy
variable and the age variable, FEMAGE, as a
control variable in the model.
As discussed above, older teens and teens with
older siblings possess more information and are
less likely to be inﬂuenced by sex education. This
suggests that in addition to AGE, education level
should be included as a control variable. Although
years of education is correlated with age in the
sample (Pearson correlation coefficient ¼ 0:79),
we include ED, the number of grades completed
by the individual, as a regressor. A number of
studies show a positive link between education and
healthy outcomes, and the acquisition of AIDS
instruction at school likely correlates with education level. Omission of ED potentially biases the
coeﬃcient estimate on SCHOOL. Education is tied
to higher expected earnings and a greater opportunity cost of pregnancy and disease acquisition.
Educated individuals would be more likely to
abstain and less likely to engage in unprotected
intercourse.
Income may aﬀect sexual decisions in a number
of ways. Assuming that health is a normal good,
the rich would be less likely to have sex without a
condom than the poor. Income also controls for
unobservable social factors linked to social class.a
Suppose that members of the upper class are more
inclined to discuss AIDS with their children and
that condom use is more popular among upperclass youth than lower-class youth. Without a
control variable for social class, the model would
generate a spurious positive coeﬃcient estimate on
HOME. Income serves as a proxy for social class,
which enables unbiased estimation of the HOME
parameter.
The income variable is constructed from the
categorical family income variable for each individual in the YRBS. There are 25 categories
representing a range of values for family income;
the mid-point of the range is used to approximate
Copyright # 2005 John Wiley & Sons, Ltd.
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income. The data are top-coded at $50,000. For
individuals with family incomes exceeding
$50,000, the 1992 national income distribution is
used to approximate the median family income
[17]. Income is deﬂated by city cost-of-living
indices [18]. The appropriate income measure
relevant to the sexual decision-making process is
the income of the couple, rather than the income
of the family of the individual in the survey.
Unfortunately, information about the partner is
unavailable. To the extent that sexual partners
have similar income levels, and that the standardof-living for each family member is commensurate
with family income, the couples’ budget constraint
will be correlated with the family budget constraint and family income will serve as a fair proxy.
In summary, the model contains the following
set of regressors: SCHOOL, HOME, BOTH,
RACE, HISP, NEVMAR, CCITY, FEM, FEMAGE, AGE, ED, INCOME, PREV, and a set of
geographic division variables. In the next section,
we estimate the model for ﬁve samples: the total
sample, young men, young women, children (aged
14–17), and adults (18–22). We also explore an
alternative model that accounts for religion and
family background variables and conduct speciﬁcation tests.

Empirical results
Table 3 displays the abstinence and condomprotected intercourse parameter estimates for the
multinomial logit model. The reference category is
intercourse without a condom. Thus, positive
coeﬃcients indicate socially desirable eﬀects from
a disease containment perspective. Applying sampling weights and adjusting the standard errors to
account for stratiﬁed and clustered sampling yields
‘adjusted’ estimates for abstinence and intercourse
with a condom that are listed in columns (1) and
(2). The sampling weights are calculated as the
inverse of the probability of sample inclusion.
Complex health survey sample designs including
stratiﬁed and clustered sampling are discussed by
Korn and Graubard [19]. For readers preferring
standard multinomial logit estimates, ‘Unadjusted’
parameters appear in columns (3) and (4). Below,
we ﬁnd signiﬁcant heteroscedasticity for all
samples. Consequently, we use the Huber/White/
sandwich heteroscedasticity-robust variance estimator to generate the standard errors and t-ratios
for the adjusted multinomial logit regressions.
Health Econ. 14: 851–867 (2005)
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Table 3. Multinomial logit parameter estimatesa
Adjusted
Variable name
SCHOOL
HOME
BOTH
INCOME
RACE
HISP
FEM
FEMAGE
ED
AGE
NEVMAR
CCITY
PREV
w2, F
N

Abstinence
(1)
0.042(0.22)
0.122(0.59)
0.055(0.32)
5.31e-06(2.45)c
0.490(3.51)b
0.173(1.20)
0.355(0.56)
0.011(0.30)
0.025(0.74)
0.467(13.38)b
1.768(15.30)b
0.023(0.74)
0.098(1.21)

Unadjusted

Intercourse with condom
(2)
0.147(0.77)
0.229(1.08)
0.391(2.44)c
1.60e-06(0.61)
0.369(2.86)b
0.068(0.50)
1.675(2.51)c
0.057(1.60)
0.004(0.11)
0.189(5.28)b
1.158(8.01)b
0.112(1.14)
0.050(0.56)
F=26.70b
6156

Abstinence
(3)

Intercourse with condom
(4)

0.106(0.70)
0.246(1.44)
0.109(0.64)
0.300(1.61)
0.109(0.79)
0.455(2.96)b
5.84e-06(3.39)b
1.29e-06(0.67)
0.516(4.65)b
0.363(3.33)b
0.125(1.21)
0.111(0.95)
0.306(0.53)
1.708(2.66)b
0.011(0.36)
0.054(1.57)
0.007(0.27)
0.009(0.34)
0.444(14.47)b
0.193(6.03)b
b
1.733(13.86)
1.154(9.36)b
0.060(0.75)
0.103(1.20)
0.068(0.97)
0.062(0.85)
w2=1877.79b
6156

a

Parentheses contain absolute values of t-ratios. A constant term and a set of geographic division dummy variables are included in
each model.
Signiﬁcant at 1%.
c
Signiﬁcant at 5%.
b

Intercourse with condom estimates on BOTH in
(2) and (4) are signiﬁcant at 5%. This implies that
combined school and home AIDS education
signiﬁcantly raises the natural logarithm of the
probability of sex with a condom relative to the
natural logarithm of the probability of sex without
a condom (in other words, the ‘log-odds’ of sex
with a condom relative to sex without a condom).
The remaining adjusted and unadjusted parameter
estimates on the AIDS education variables are all
positive, indicating that AIDS education increases
the log-odds of abstinence, and the log-odds of
condom-protected intercourse, relative to unprotected intercourse. The adjusted parameter estimates tend to be lower in absolute value than the
corresponding unadjusted estimates. In the remainder of the paper, only adjusted estimates are
discussed.
Results are presented separately for young men
and for young women in Table 4. For young men,
none of the parameter estimates on the AIDS
education variables signiﬁcantly inﬂuence sexual
behavior. At the same time, SCHOOL, HOME,
and BOTH signiﬁcantly aﬀect the log-odds of sex
with a condom relative to sex without a condom
for young women (at 5% for HOME and BOTH,
and 10% for SCHOOL). The greater responsiveCopyright # 2005 John Wiley & Sons, Ltd.

ness to information by young women relative to
young men may result from diﬀerences in initial
knowledge or in risk aversion. Risk-revealing
information about transmission probabilities and
the greater probability of male-to-female than
female-to-male HIV transmission, may lead women to increase sex with a condom relative to sex
without a condom. Females also bear the cost of
possible pregnancy to a greater extent than males
and may not experience the same degree of
disutility from condom use. In this case,
U(nh|c)U(nh|nc) would be greater for women
than men and the threshold equations (2) for
condom use would be more likely satisﬁed for
women than men.
We also segment the sample by age group into
two categories: ‘children’ (aged 14–17) and ‘adults’
(aged 18–22). In Table 5, we show the results for
each age group. The younger subsample has
positive parameter estimates on the AIDS education variables in the abstinence equation, while the
adult subsample has insigniﬁcant estimates, one
even negative. In contrast, children have smaller
coeﬃcient estimates and t-ratios than the adults in
the intercourse with condom equation. As for the
total sample, the 18–22 year-olds are signiﬁcantly
inﬂuenced by the combination of school and home
Health Econ. 14: 851–867 (2005)
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Table 4. Multinomial logit parameter estimates by gendera
Young men
Variable name
SCHOOL
HOME
BOTH
INCOME
RACE
HISP
NEVMAR
CCITY
ED
AGE
PREV
F
N

Young women

Abstinence
(1)

Intercourse with condom
(2)

Abstinence
(3)

Intercourse with condom
(4)

0.029(0.12)
0.014(0.05)
0.005(0.02)
4.71e-06 (1.68)d
0.813(3.73)b
0.004(0.03)
1.702(10.86)b
0.184(1.11)
0.03(0.65)
0.473(11.58)b
0.062(0.49)

0.207(0.81)
0.208(0.66)
0.224(0.95)
1.62e-06(0.50)
0.238(1.32)
0.144(0.76)
1.481(6.90)b
0.213(1.45)
0.038(0.82)
0.214(5.02)b
0.042(0.37)

0.087(0.31)
0.176(0.60)
0.040(0.16)
5.53e-06(1.94)c
0.200(1.09)
0.367(2.13)c
1.865(12.49)b
0.118(0.83)
0.024(0.54)
0.484(12.19)b
0.226(1.92)d

0.618(1.96)d
0.617(2.07)c
0.604(2.32)c
1.85e-06(0.5)
0.435(2.30)c
0.432(1.82)d
0.989(5.72)b
0.064(0.46)
0.033(0.63)
0.108(2.25)c
0.124(0.94)

13.61b
2964

17.85b
3192

a

Parentheses contain absolute values of t-ratios. A constant term and a set of geographic division dummy variables are included in
each model.
Signiﬁcant at 1%.
c
Signiﬁcant at 5%.
d
Signiﬁcant at 10%.
b

Table 5. Multinomial logit parameter estimates by age groupa
Children (14–17)
Variable name
SCHOOL
HOME
BOTH
INCOME
RACE
HISP
NEVMAR
CCITY
ED
AGE
PREV
F
N

Adults (18–22)

Abstinence
(1)

Intercourse with condom
(2)

Abstinence
(3)

Intercourse with condom
(4)

0.472(1.21)
0.478(1.09)
0.577(1.56)
16.1e-06(3.91)b
0.465(2.05)c
0.128(0.65)
0.787(2.61)b
0.286(1.75)d
0.042(0.55)
0.737(6.51)b
0.303(2.26)c

0.122(0.29)
0.220(0.45)
0.396(1.02)
4.67e-06(0.9)
0.419(1.88)
0.091(0.42)
1.055(2.75)b
0.106(0.60)
0.049(0.55)
0.252(2.15)c
0.158(0.89)

0.044(1.20)
0.002(0.01)
0.085(0.44)
5.62e-08(0.02)
0.485(2.75)b
0.358(2.28)c
3.121(12.11)b
0.144(1.13)
0.085(2.40)c
0.242(3.83)b
0.052(0.45)

0.198(0.91)
0.359(1.53)
0.445(2.46)c
3.00e-06(0.99)
0.336(2.05)c
0.154(0.91)
1.107(6.88)b
0.166(1.41)
0.018(0.48)
0.133(2.22)c
0.032(0.32)

7.42b
2931

9.53b
3225

a

Parentheses contain absolute values of t-ratios. A constant term and a set of geographic division dummy variables are included in
each model.
b
Signiﬁcant at 1%.
c
Signiﬁcant at 5%.
d
Signiﬁcant at 10%.

AIDS instruction to engage in condom-protected
sex relative to unprotected sex. It appears that the
less physically mature young people are more
responsive regarding the abstinence decision while
Copyright # 2005 John Wiley & Sons, Ltd.

the more mature young people are more responsive regarding the condom use decision. Maturity
likely lowers the utility of abstinence relative to the
utility of intercourse and the diﬀerence may be too
Health Econ. 14: 851–867 (2005)
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large to outweigh any changes in the perceived
probability of HIV infection attributable to riskrevealing AIDS education.
Returning to Table 3, adjusted and unadjusted
coeﬃcient estimates on the control variables for
the total sample indicate that the log-odds of
abstinence relative to intercourse without a condom is signiﬁcantly lower for African-Americans,
for individuals presently or previously married, for
those who are older in the 14–22 age group, and
for those with lower incomes. The log-odds of
choosing intercourse with a condom over intercourse without a condom is signiﬁcantly greater
for African-Americans, males, never-married individuals, and those who are younger.
Parameter estimates on the control variables are
in accord with previous literature [14,16] with the
following exceptions. The insigniﬁcance of the
education parameter estimates is inconsistent with
the literature on health and education, but these
parameters do correspond to the ﬁnding that the
propensity to use birth control pills relative to
condoms increases with education [20]. In the
abstinence equation, the signiﬁcant positive coeﬃcient on income is consistent with studies showing
a negative relationship between economic opportunity and pregnancy [21,22]. In terms of the
theoretical model, income may confer advantages
in expected years of life and in expected future
quality of life, resulting in a greater divergence
between expected lifetime utility with AIDS and
without AIDS. This reasoning, however, is not
consistent with the insigniﬁcant coeﬃcient on
income in the equation for condom-protected
intercourse. Perhaps those individuals who choose
to engage in intercourse and have higher incomes
are better able to aﬀord alternative birth control
methods or abortion than those who choose
intercourse and have lower incomes.
The results in Table 4 allow diﬀerences in slope
coeﬃcients and error variances for males and
females and may shed light on gender diﬀerences
in sexual decision making. For the most part, the
signs of the signiﬁcant parameter estimates on the
control variables in the subsamples of young men
and young women mirror those of the pooled
sample. Race, however, is no longer signiﬁcantly
related to the log-odds of condom-protected
intercourse for young men or to the log-odds of
abstinence for young women. Although the HISP
coeﬃcient estimates are insigniﬁcant for the total
sample, the results indicate that the log-odds of
abstinence are signiﬁcantly higher for Hispanic
Copyright # 2005 John Wiley & Sons, Ltd.
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women than non-Hispanic women, and that the
log-odds of sex with a condom, relative to without,
is signiﬁcantly lower for Hispanic women at 10%.
Perhaps, on average, Hispanic women are more
likely to adhere to religious mores favoring
abstinence and prohibiting birth control. The
prevalence of AIDS in the state of residence
signiﬁcantly increases the log-odds of abstinence
for young women but only at 10%.
Estimates for the children subsample exhibit a
positive and signiﬁcant impact of prevalence on
the log-odds of abstinence at the 5% level (see
Table 5). In addition, this is the only group for
whom abstinence is aﬀected by central city
residence (at 10%). The unexpected negative sign
may indicate lenient attitudes in central cities. In
addition, the PREV variable may in part account
for the higher risk of disease acquisition in cities.
Although income is signiﬁcantly related to the logodds of abstinence for children, it is insigniﬁcant
for the adult subsample. On the other hand, the
signiﬁcant result for Hispanic heritage in the
abstinence equation reappears in the adult subsample. The subsample of 18–22 year-olds is the
only sample for which education signiﬁcantly
aﬀects the log-odds of abstinence. Perhaps there
is not enough variability in education levels for the
14–17 year-olds. It is interesting that even within
each age group, years of age signiﬁcantly reduce
the log-odds of abstinence and the log-odds of sex
with a condom. As might be expected, physical
development appears to play an important role.
Table 6 shows estimated marginal eﬀects of each
AIDS education variable on the probability of
each outcome that are derived from the coeﬃcients
in Tables 3–5. The absolute values of the t-ratios
for the marginal eﬀects are calculated using the
delta method [23, pp. 357–358]. The estimates for
the total sample and for each gender subset show
that AIDS education does not signiﬁcantly aﬀect
the probability of abstinence, but signiﬁcantly
increases the probability of intercourse with a
condom when taught at school and at home. The
estimated impact of AIDS education at school and
at home on intercourse with a condom is 6.3
percentage points, which comprises about one-ﬁfth
of the young people who had sex without a
condom (30% of the sample).
Males are not signiﬁcantly inﬂuenced by AIDS
education regarding sex with a condom. For
females, studying AIDS at both home and school
signiﬁcantly raises the probability of condomprotected sex by 9.3 percentage points, and those
Health Econ. 14: 851–867 (2005)
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Table 6. Estimated marginal eﬀects for the multinomial logit modela
Choice and variable name
Abstinence
SCHOOL
HOME
BOTH
Intercourse with condom
SCHOOL
HOME
BOTH
Intercourse without condom
SCHOOL
HOME
BOTH

Total sample
(1)

Young men
(2)

Young women
(3)

Age 14–17
(4)

Age 18–22
(5)

0.007
(0.18)
0.002
(0.04)
0.032
(0.85)

0.035
(0.69)
0.024
(0.41)
0.029
(0.61)

0.088
(1.43)
0.026
(0.40)
0.046
(0.83)

0.101
(1.41)
0.139d
(1.67)
0.094
(1.48)

0.031
(0.73)
0.039
(0.85)
0.064
(1.60)

0.022
(0.72)
0.028
(0.79)
0.063b
(2.61)
0.015
(0.46)
0.030
(0.88)
0.032
(1.06)

0.043
(1.06)
0.037
(0.79)
0.042
(1.11)
0.008
(0.21)
0.013
(0.27)
0.013
(0.37)

0.125c
(2.14)
0.096d
(1.72)
0.093b
(2.64)
0.037
(0.70)
0.070
(1.39)
0.047
(0.94)

0.028
(0.48)
0.089
(1.54)
0.020
(0.36)
0.073
(0.94)
0.051
(0.58)
0.115
(1.41)

0.045
(1.15)
0.077d
(1.65)
0.095b
(3.17)
0.015
(0.35)
0.037
(0.84)
0.031
(0.80)

a

The absolute values of the t-ratios in parentheses are based on variances estimated by the delta method.
Signiﬁcant at 1%.
Signiﬁcant at 5%.
d
Signiﬁcant at 10%.
b
c

with exclusively school-based AIDS education are
signiﬁcantly more likely to have intercourse with a
condom by 12.5 percentage points. Young women
who have only home-based AIDS instruction are
9.6 percentage points more likely to have condomprotected intercourse than other young women
although the signiﬁcance level is only 10%. The
gender diﬀerences in the impacts of AIDS education may result from less initial information for
females relative to males, greater risk aversion for
females, newly revealed pregnancy costs, or lower
disutility from condom use for females than males.
The marginal eﬀects in the abstinence equation
are positive for those aged 14–17, signiﬁcantly so
at 10% for AIDS information conveyed at home.
Young adults (aged 18–22) respond signiﬁcantly to
AIDS education in the sex with condom equation.
The estimated marginal eﬀect of BOTH predicts a
9.4 percentage point increase in the probability of
sex with a condom for this group. The marginal
eﬀect of HOME implies that home discussion
about AIDS raises the likelihood of condomCopyright # 2005 John Wiley & Sons, Ltd.

protected sex by 7.7 percentage points (signiﬁcant
at 10%).
None of the marginal eﬀects indicate a signiﬁcant relationship between AIDS education and the
probability of intercourse without a condom.
Nevertheless, the signs of the marginal eﬀects
of SCHOOL, HOME, and BOTH are negative
for the total sample and the young women,
children, and adult subsamples. This provides
weak evidence that AIDS information reduces
the probability of unprotected intercourse, with
the exception of young men.
In summary, we ﬁnd insigniﬁcant eﬀects for
abstinence, positive and signiﬁcant eﬀects for
condom-protected sex for the total sample, young
women and young adults, and negative insignificant eﬀects for unprotected sex. These ﬁndings are
consistent with the overall predictions in Table 1
for risk-altering AIDS education and for Case 1
risk-revealing AIDS education (that is, increasing
the perceived probability of HIV infection). It does
not appear that AIDS education increases the
Health Econ. 14: 851–867 (2005)
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utility of intercourse relative to abstinence. If this
Case 1 utility-altering AIDS education is present,
it is overcome by risk-revealing and risk-altering
instruction. For adolescents aged 14–17, we ﬁnd
weak evidence of Case 2 utility-altering AIDS
education, where the utility of abstinence relative
to intercourse rises. The abstinence–intercourse
decision appears to be more responsive to AIDS
information for the 14–17 year-olds, whereas the
condom decision is more responsive to AIDS
education for the 18–22 year-olds. The sexual
behavior of young men is never signiﬁcantly
aﬀected by AIDS instruction in our results. This
may indicate that none of the forces in Table 1 are
in play or that two or more forces are oﬀsetting. In
addition, the utility diﬀerences between condom
use and non-use, and between intercourse and
abstinence, may be suﬃciently large to render
marginal changes in perceived transmission probabilities or utility levels ineﬀective for changing
sexual choices of young men (see Equations (1)
and (2)).

Religion and family background
Religion and family background may play important roles in inﬂuencing a young person’s
valuation of alternative intercourse/condom
choices. A number of studies report a relationship
between religiosity, deﬁned in various ways, and
the sexual behavior of adolescents. Religious male
and female adolescents are more likely to delay
ﬁrst intercourse according to Rostosky et al. [24]
and Hardy and Rafelli [25]. This ﬁnding stands for
the subgroup, religious African-American adolescent females, who are also more likely to use
condoms than their less religious counterparts [26].
Viewing religion as important positively relates to
intent to use condoms for sexually experienced
never-married men aged 15–19 [27].
In our sample, the religion of a particular
individual is not known. As a proxy, we use
state-level data on religion matched to each
individual’s state of residence. We deﬁne two
variables representing religion: CATH, the percentage of the state’s population who are Catholic
adherents [28] and FUND, the percentage of the
state’s population who are fundamentalist adherents [28,29]. Family inﬂuences on attitudes are
additionally represented by the highest education
level of the responsible adult family members
(EDPAR) and a dummy variable indicating
Copyright # 2005 John Wiley & Sons, Ltd.
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residence with both parents (BOTHPAR). The
regressors FUND, CATH, EDPAR, and BOTHPAR are added to the model and estimates are
obtained for the ﬁve samples. These estimates are
not shown here but are available from the authors
on request. Results for the AIDS education
variables are consistent with the results above.
For example, the BOTH parameter estimate in the
sex with condom equation remains signiﬁcant at
5% for the total and adult samples.
Regarding the religion variables, the signs of the
parameter estimates indicate that FUND and
CATH positively relate to the log-odds of abstinence and the log-odds of intercourse with a
condom for all ﬁve samples. A striking diﬀerence
in the results arises by age. Both FUND and
CATH bear signiﬁcant coeﬃcient estimates for
those aged 14–17 in the abstinence and sex with
condom equations. In contrast, the religion variables are not signiﬁcant in the equations for the
18–22 year-olds. For the total, male, and female
samples, the coeﬃcients on FUND are not
signiﬁcant with the exception of the abstinence
equation for females if one is willing to accept a
10% level of signiﬁcance. Catholic representation,
however, signiﬁcantly increases the log-odds of
abstinence at 5%, and the log-odds of sex with a
condom at 10%, for the total sample. For young
men, the coeﬃcients on CATH are signiﬁcant in
the abstinence equation and in the sex with
condom equation, whereas young women are not
signiﬁcantly inﬂuenced by the Catholic presence in
the state. Young women are signiﬁcantly aﬀected
by parental education achievement, however. As
for the other samples, parental education signiﬁcantly raises the log-odds of abstinence. Living
with both parents signiﬁcantly raises the log-odds
of abstinence for young men, for adults and for
children at conventional levels, and for the total
sample at 10%. The log-odds of intercourse with a
condom relative to intercourse without a condom
is signiﬁcantly aﬀected by parental education for
the total sample, for young men, and for adults,
but is not signiﬁcantly aﬀected by living with both
parents for any of the samples.
We also consider a discrete demand model that
adds the price of condoms to the regressors in the
ﬁrst model (without religion and family variables).
Condom price serves as own-price in the sex with
condom equation, and as the price of a substitute
good in the abstinence and sex without condom
equations. The price variable is instrumented from
location variables, and its coeﬃcient estimate is
Health Econ. 14: 851–867 (2005)
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never signiﬁcant. The weak results for the price
variable may arise from weak instruments and lack
of individual-level price data. (Estimation results
and an appendix on the methods for constructing
the price instrument are available from the authors
on request.)
Comparing the models with and without
the price variable, the parameter estimates for
the AIDS education variables are the same to the
second or third decimal place for all ﬁve samples.
The same coeﬃcients are signiﬁcant in the model
with price as in the model without price: BOTH in
the condom equation for the total sample, young
women, and young adults, and SCHOOL,
HOME, and BOTH in the condom equation for
young women. Thus, there appears to be little
omitted variable bias in the coeﬃcient estimates on
the key variables when price is excluded as in our
original model. For the remainder of this work, we
use the original model. We now turn to speciﬁcation testing.

Speciﬁcation tests
In this subsection, we conduct hypothesis tests for
heteroscedasticity, endogeneity of the AIDS education variables, and the validity of the independence
of irrelevant alternatives (IIA) assumption. As
discussed above, we ﬁnd evidence of heteroscedasticity in the model for all samples. We use a
regression-based test for heteroscedasticity in multinomial logit estimation derived by Pagan and Vella
[30]. The estimated test statistic is the t-ratio on the
constant term in an ordinary least squares regression based on the scores. The form of heteroscedasticity tested is varðerrorÞ ¼½expðc0 zÞ2 , where z
is the vector of variables suspected of causing
heteroscedasticity and c0 is a conformable vector of
parameter estimates on z, as in Greene [23, p. 829].
We use only one variable for z, INCOME, as
income is often a source of heteroscedasticity in
regressions. The Pagan–Vella test yields t-statistics
of 16.75 for the total sample, 8.47 for young men,
14.84 for young women, 19.00 for adults, and 12.54
for children. The null hypothesis of homoscedasticity is therefore rejected in all samples. We do not
know if other regressors or combinations of
regressors contribute to heteroscedasticity and if
so, what form that heteroscedasticity might take.
Thus, we use the Huber/White/sandwich variance
estimator to obtain t-ratios in the multinomial logit
results [31, pp. 4, 29].
Copyright # 2005 John Wiley & Sons, Ltd.
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Second, AIDS education may be endogenous to
sexual choices. For example, parents with relatively permissive attitudes may move to a neighborhood because of the philosophy of the school,
or they may play an active role in instituting an
AIDS education program in the school. If so,
young people who attend schools with AIDS
education programs may be more likely to engage
in intercourse because of parental inﬂuence, not
because of information conveyed by AIDS education itself, resulting in inconsistent parameter
estimates. Further, AIDS education programs
may be more readily implemented in communities
in which AIDS is prevalent. The youth in these
communities may be more prone to unprotected
intercourse, in which case parameter estimates on
the AIDS education variables would be biased.
Rosenzweig and Wolpin [32] oﬀer a similar
argument for potential bias in estimates used in
the evalution of public health and family planning
programs.
The endogeneity of the AIDS education variables is explored by conducting a Hausman-type
test [33, pp. 132–134, 139–147]. Unlike the usual
Hausman test, the Hausman-type test cannot
produce invalid test statistics (that is, negative
w2 values) and can accommodate clustered data.
The set of instruments for the AIDS education
variables includes the following institutional
and education supply-side variables: a dummy
variable for state-required AIDS/HIV education
in the schools [34], the number of teachers in the
state, a state-by-state index of public school
teacher costs, and average school district revenues
from all public and private sources by state
[35–37]. These variables are matched to the
individuals in the total sample by state of residence to estimate the ﬁrst stage of the model. The
sample contains residents of 48 states. (Nebraska
and North Dakota are not represented in the
YRBS data set.) One could make an argument
against orthogonality of the instruments. Migration in pursuit of, and parental control over,
particular AIDS education policies, supply of
teachers, cost of teachers, and school revenues
is considerably less likely to occur at the state
level than at the local school district level,
however. The instruments are jointly signiﬁcant in the ﬁrst-stage model at better than
1% for all samples. The null hypothesis of
exogeneity (or more accurately the null hypothesis
of no speciﬁcation errors) is accepted for all
samples.
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A Hausman-type test can also be used to test for
the independence of irrelevant alternatives, IIA
[33, pp. 128–135]. If the two intercourse alternatives, with a condom and without a condom, are
closer substitutes than abstinence and either
intercourse option, for example, the IIA is violated
and the multinomial logit model is invalid. The
Hausman-type tests for the validity of the IIA do
not reject IIA at conventional levels of signiﬁcance
for any of the samples.
The analyses of alternative models and speciﬁcation issues support the original ﬁndings in the
tables. We ﬁnd no signiﬁcant impact of AIDS
education on the abstinence–intercourse decision.
We also ﬁnd that AIDS instruction, particularly in
association with family discussion about AIDS,
increases the incidence of condom-protected intercourse. Together these results imply that AIDS
education can impede the spread of HIV/AIDS,
saving lives and averting treatment costs. Additional social beneﬁts accrue from inhibiting the
spread of other sexually transmitted diseases,
curbing teen pregnancy, and preventing the
transmission of HIV and other STDs to future
partners and their partners ad inﬁnitum, further
saving lives, welfare expenditures, and medical costs.

Conclusion
The results of this study reveal that school-based
AIDS education in combination with home-based
AIDS education promotes responsible sexual
behavior by young Americans. AIDS education
does not signiﬁcantly discourage abstinence but
does signiﬁcantly encourage condom-protected
intercourse relative to unprotected intercourse.
For all samples except young men, the marginal
eﬀects of AIDS education variables on the
probability of intercourse without condom protection have negative signs. AIDS education does not
signiﬁcantly aﬀect the sexual choices of young
men, but does signiﬁcantly increase the likelihood
of condom-protected intercourse for young women. AIDS education aﬀects abstinence decisions
to a greater extent for adolescents aged 14–17, but
aﬀects condom decisions to a greater extent for
adults 18–22. Overall, it appears that the eﬀects of
risk-revealing and risk-altering AIDS education
dominate any utility-altering eﬀects. In other
words, concerns that AIDS instruction signals
social approval of intercourse for young people
Copyright # 2005 John Wiley & Sons, Ltd.
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and encourages intercourse are not consistent with
the insigniﬁcant marginal eﬀects of AIDS education on abstinence for all samples.
Our study could be extended in a number of
ways. The sexual behavior of young people is
diﬃcult to model theoretically, and we invoke a
number of simplifying constraints which could be
relaxed to yield a more comprehensive analysis.
Most importantly, incorporating the utility and
risk of pregnancy, including the impact of contraception on risk, would better represent the sexual
decision-making process of an individual. A more
complete model would also account for sexually
transmitted diseases other than HIV. In addition,
we rely on individual expected utility maximization, while in reality the couple makes the choices.
A joint expected utility maximization model or
bargaining model would allow for interdependent
utility functions and lend insight into decisions
made by sexual partners.
Variable measurement might be improved upon.
The threshold equations generate a discrete
demand model, and a condom price variable is
desirable. The condom price that an individual
pays or would pay is the preferred measure, but
our measure was instrumented and state-based.
Obtaining accurate price data would have to be
done at the micro-level and might be problematic
because of free and reduced-price condoms at
some schools and clinics. Second, the religion of
the individual, rather than the fraction of state
population Catholic or the fraction Fundamentalist, would yield more precise parameter estimates
and could accommodate additional religious
groups. The parameters on CATH and FUND
broadly encompass neighborhood eﬀects. Peer and
neighborhood eﬀects are better measured at the
local level, however, and might have an eﬀect on
sexual behavior.
We were unable to reconcile two ﬁndings
regarding diﬀerences in behavior for young men
and young women. The marginal eﬀects of AIDS
education variables on the probability of intercourse with a condom are signiﬁcant for women,
but the AIDS education variables are not signiﬁcant for men regarding any of the sexual
behavior outcomes. Nonetheless, men appear to
be more responsive to the Catholic representation
in the state than women. Catholic prevalence
signiﬁcantly increases the probability of abstinence
for men but not for women. It would be interesting
to explore these gender diﬀerences, particularly
with individual religion data. Modeling potential
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gender diﬀerences in abstinence–intercourse preferences, in the utility of condom use relative to
non-use, and in the impacts of religious precepts
regarding premarital sex, abortion and birth
control on these preferences, may resolve this
apparent anomaly.
Finally, the dummy variable SCHOOL, for
example, equals 1 if the individual was previously
taught about AIDS or HIV infection at school but
not at home. This variable encompasses in-depth,
long-term programs taught by experts as well as
15-minute open discussions in home room classes.
Philosophy varies across schools and across
teachers as well. Abstinence-only programs will
likely have a diﬀerent impact than traditional sex
education classes. Abstinence-only sex education
programs focus on abstinence until marriage and
exclude any issues inconsistent with that ideal,
such as contraception, sexually transmitted disease, and condom protection. Similarly, HOME
stands for a multitude of communication styles
and approaches varying by parental time investments, methods of discussion, accuracy of information, and values conveyed. It would be useful
for policymakers to disaggregate these variables
into speciﬁc attributes of the education received
by the individual. As a ﬁrst step, separating
abstinence-only programs from traditional programs and examining the eﬀects on sexual
behavior would inform the current debate on
funding allocation for AIDS education.
At present, a growing pool of public funds is
supporting abstinence-only sex education. Federal
funding for abstinence-only programs totaled $50
million in ﬁscal year 2000 [38]. The Bush administration has requested $273 million for ﬁscal year
2005, double the ﬁscal year 2004 allocation [39].
The evidence here indicates that denying access to
academic information about AIDS may generate
avoidable medical costs and loss of life. Thus,
government subsidies for abstinence-only sex
education programs may be counterproductive.
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