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Abstract 

 There has been a long-standing debate as to whether sex or STI/HIV education actually 

influences the way young people behave.  To the extent these programs work, they represent a 

potential mechanism policy-makers might use to reduce risky behavior among youths.  This 

paper uses data from the 2009 Youth Risk Behavior Survey (YRBS) to examine if students who 

have received school-based HIV instruction behave differently than those who have not.  To 

address potentially endogenous exposure to HIV education, this paper considers a propensity 

score matching (PSM) approach.  Findings from the propensity score analysis suggest that 

standard ordinary least squares (OLS) results are biased.  Despite this, there remains some 

evidence that exposure to HIV education decreases risky sexual activity.  Among male students, 

HIV education is also negatively related to the rate of using needles to inject illegal drugs into 

the body.  The needle use results are robust to a sensitivity analysis, while the results for sexual 

behaviors are not.   
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I.  Introduction  

 Approximately 1.1 million people in the United States were living with HIV in 2006 

(Centers for Disease Control and Prevention (CDC) 2006).  Nearly 30% of new HIV infections 

occur in people under the age of 30; and, the majority of young people are infected through sex 

(Hall et al. 2008; Kaiser Family Foundation 2005).  Furthermore, adolescents represent a high 

risk group for contracting HIV and other sexually transmitted infections (STIs) (Hopkins et al. 

2004).  Despite the fact that 15-24 year-olds represent only 25% of the United States population 

that is sexually active, these individuals account for nearly one-half of all new STIs (Weinstock 

et al. 2004). 

 Because risky sexual behavior increases the likelihood of contracting HIV and STIs, 

school-based sex and HIV educational courses represent potential policy instruments for 

affecting transmission rates among adolescents.  Moreover, in promoting safer sex, causing a 

decrease in the frequency of intercourse, and/or delaying the sexual debut of youths, these 

programs could have positive effects beyond decreases in HIV and STI rates.  Early virginity 

loss and sexual promiscuity have been shown to share a negative relationship with educational 

attainment, while the delay of one‟s sexual debut has been shown to be positively related to 

psychological well-being (Sabia and Rees 2008; Sabia and Rees 2009; Sabia and Rees 2011b).
1
  

A reduction in risky sexual behavior may also decrease the incidence of teenage pregnancy.  

Evidence suggests that teenage pregnancy impedes the accumulation of human capital and 

decreases future earnings (Hoffman et al. 1993; Rosenzweig and Wolpin 1995; McElroy 1996; 

                                                           
1
 These results are for females only.  Interestingly, Sabia and Rees (2011a) find that abstaining from sexual 

intercourse increases the probability that females graduate from high school, but has little effect on the educational 

attainment of males. 
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Klepinger et al. 1999).
2
  Lastly, these courses may provide adolescents with a better 

understanding of human physiology and relationships (Marsiglio and Mott 1986).  

 The aim of this study is to examine the impact of school-based HIV education on risky 

behavior among youths.  There are reasons to expect a negative relationship between HIV 

education and risky behavior.  HIV education provides pertinent information to protecting 

oneself from contracting the virus.  Information on the use of contraceptives, for example, may 

increase the probability a teen practices safe sex.  Accurate information regarding the probability 

of contracting HIV and the consequences associated with infection can also be used by the 

individual when deciding whether or not to engage in sexual activity.  If an individual‟s prior 

perceptions understate the true costs of sex, then we might expect HIV education to decrease the 

frequency of intercourse. 

 On the other hand, a positive relationship between HIV education and sexual activity may 

exist.  If HIV education promotes the use of contraceptives, this could lead to an increase in 

protected sex but also to an increase in intercourse frequency due to a decrease in the perceived 

costs of sex.  It is also possible that HIV instruction increases sexual activity by sending a signal 

of social approval of sex.  Opponents typically criticize contraception-based HIV education on 

these grounds and either support abstinence-only programs or no school-based education at all 

(Collins et al. 2002). 

 To estimate the effect of school-based HIV instruction on youth behavior, this paper uses 

data from the 2009 Youth Risk Behavior Survey (YRBS).  Findings from a propensity score 

matching (PSM) analysis suggest standard ordinary least squares (OLS) results are biased.  

Despite this, there remains some evidence that exposure to HIV education is negatively related to 

                                                           
2
 Evidence suggests that teenage pregnancy also has a positive effect on risky behaviors such as smoking (Webbink 

et al. 2008). 
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sexual activity, and this result is strongest for males.  There is also evidence that exposure to 

HIV education reduces the rate of needle use among male students.  A Rosenbaum bounds 

sensitivity analysis illustrates the needle use results are robust to differing assumptions about the 

degree to which unobserved selection bias may remain in the PSM estimates.  The PSM results 

for the sexual behavior outcomes are not robust to this sensitivity analysis. 

 This paper makes at least four important contributions to the literature.  First, to the 

author‟s knowledge, it represents one of only three population-level studies to empirically 

acknowledge that exposure to sex and/or HIV education is likely endogenous.  By noting large 

discrepancies between OLS and PSM results, this paper calls into question the findings that omit 

formal treatment of unobserved heterogeneity.  Second, as this paper‟s focus is on HIV 

education, it is possible to evaluate the effects on non-sexual outcomes such as needle use.  This 

is the first paper to consider self-selection effects and examine needle use among youths.  This 

particular risky behavior is generally an emphasized component in the curriculums of HIV 

education and can have long-term health consequences that are just as grave as those related to 

risky sexual behavior.  Third, the data analyzed here are from 2009 and represent the most up-to-

date national survey data used to evaluate school-based HIV education.  This is crucial because 

the content emphasized in sex and HIV education classes has changed over time (Lindberg et al. 

2006).
3
  Lastly, and perhaps most notably, the findings in this paper have important implications 

for understanding policy effectiveness in impacting risky youth behavior. 

 

 

 

                                                           
3
 While this paper relies on cross-sectional data and does not evaluate changes in these courses over time, it may be 

informative to compare the results presented here with those from previous studies that analyzed earlier data. 
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II.  Background and Review of the Literature 

 Schools have the capacity to reach a large number of young people and represent an 

established place where adolescents can receive HIV education.  In the United States, HIV 

education is generally taught as a unit within health or physical education courses.  Additionally, 

HIV education is regularly combined with instruction on the prevention of sexually transmitted 

infections.  Because of this, research concerned with behavioral outcomes often focuses on the 

joint effects of HIV and STI education.  In some school districts, HIV education represents a 

subset of more broadly defined sexual education classes, while in other districts HIV education is 

a separate unit.  To be sure, differentiating between HIV education and sex education is not 

always straightforward.  Most HIV and sex education classes share a common core of instruction 

about the risks of unprotected sex, the importance of reducing or delaying sexual activity, and 

methods of protection against STIs.  A few topics, however, are distinct.  For example, 

instruction about the sharing of intravenous needles clearly relates to HIV (Ku et al. 1992).  

Table A1 in the Appendix provides examples of lesson topics from curriculums for HIV 

education across six different states. 

 A margin on which HIV education differs across school districts and states that has been 

a topic of controversy is whether or not programs are comprehensive or abstinence-only.  

Comprehensive curricula include instruction on both abstinence and contraception, while 

abstinence-only education does not provide information on the use of contraceptives (Kaiser 

Family Foundation 2002).
4
   

                                                           
4
 Unfortunately, for the students in this study's sample, it is not possible to observe whether they have received 

comprehensive or abstinence-only education.  However, the results were similar when considering subsets of the 

general sample that live in states where the law mandates that abstinence be "stressed" over other forms of 

contraception.  
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 Research regarding the efficacy of sex and HIV education is vast.  Yet, despite the large 

amount of work done in this area, much is left to be desired.  Research based on experimental 

designs with randomized assignment makes up a large portion of the literature.  Certainly, these 

studies take causality seriously, but are usually conducted on specific, high-risk subgroups of the 

general population.  Consequently, the generalizability of their results is questionable.  Most 

quasi-experimental studies suffer from the same critique in addition to the problems inherent to 

non-random assignment.  Kirby (2007) summarizes findings from 56 studies that were either 

experimental or quasi-experimental in nature.
5
  He concludes that a substantial percentage of sex 

and STI/HIV education programs decreased one or more types of risky sexual activity.  The 

programs showed no evidence of increasing risky sexual behavior among adolescents. 

 A smaller amount of research has evaluated the effectiveness of these programs using 

national survey data.  A benefit of using national survey data is that results can be informative 

about the general population.  This approach also avoids the issues related to small sample sizes 

that are prevalent in the experimental and quasi-experimental literature.  However, only a very 

few of the existing population-level studies formally consider that exposure to sex and HIV 

education is potentially endogenous.  Table A2 summarizes papers that use national survey data 

to analyze the effects of sex and HIV education.  Of the studies listed, only Oettinger (1999) and 

Sabia (2006) address empirically the influence of unobserved heterogeneity and selection bias.  

 Oettinger (1999) is the first to provide a rigorous theoretical treatment of how we might 

expect sex education to influence behavior.  The sign of the relationship between sex education 

and behavior depends, in part, on the prior risk beliefs an individual associates with sexual 

activity.  Oettinger (1999) tests his predictions using data from the 1979 National Longitudinal 

                                                           
5
 Of the studies evaluated, 33 employed an experimental design with random assignment, while the remaining 23 

utilized a quasi-experimental approach. 
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Survey of Youth.  He estimates a proportional hazard model with same-sex sibling fixed effects 

to show that sex education is associated with earlier sexual activity for females and earlier 

pregnancy for certain subgroups of females.  He finds no association between sex education and 

male transitions into sexual activity.   

 Using data from the National Longitudinal Study of Adolescent Health for 1994-1996, 

Sabia (2006) presents a thorough treatment of potentially endogenous sex education.  He 

examines whether students who attend schools that offer sex education exhibit different sexual 

behaviors than students enrolled in schools where sex education is not taught.  Using propensity 

score matching, difference-in-differences, and instrumental variable methods, Sabia (2006) finds 

little evidence to support a causal link between sex education and sexual activity.   

 Tremblay and Ling (2005) report performing a Hausman-type test to explore the 

endogeneity of HIV education.  They fail to reject the null hypothesis of no specification errors 

and only report results where HIV education is assumed to be randomly assigned.
6
  The authors 

find no significant effects of HIV education on the probability of abstinence, but they do find 

that HIV education significantly increases the likelihood of condom-protected relative to 

unprotected intercourse. 

 

III.  Data 

 The data used in this paper come from the 2009 National Youth Risk Behavior Survey 

(YRBS).  The YRBS data have been used by economists and policy analysts to study a broad 

                                                           
6
 In regards to the Hausman test, it has been shown that results are difficult to interpret and in some instances prove 

to be unreliable when the null is false (Dhrymes 1994). 
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range of topics concerning policy evaluations and youth behavior.
7
  These surveys are conducted 

biennially by the Centers for Disease Control and Prevention and provide a nationally 

representative sample of U.S. high school students.
8
  The primary purpose of the YRBS is to 

collect information on youth activities that influence health.  Each survey contains questions 

gauging the use of illegal substances, participation in risky sexual behaviors, daily eating and 

exercise habits, and other activities that might be considered harmful to an individual‟s health.   

 Table 1 lists and defines the variables used in this paper.  The dependent variables of 

interest are indicators for whether or not the respondent has ever had sex, has had sex within the 

last three months, had condom protected sex during last intercourse, and used alcohol or drugs 

before last intercourse.  Variables are also considered that document the total number of sexual 

partners the respondent reports having had in his/her lifetime and during the last three months.  

Lastly, a non-sexual outcome is analyzed, the respondent‟s report of having ever used a needle to 

inject an illegal drug into his/her body.  This variable is considered because HIV education 

curriculums generally include lessons on non-sexual modes of transmission such as the sharing 

of needles.  The variables documenting sexual activity within the last 3 months and drug/alcohol 

use before last intercourse are arguably preferred to the other measures of risky behavior because 

the timing of events is much less of a concern with these variables.
9 

 In fact, the use of these 

                                                           
7
 For other studies that use the YRBS data, see, e.g., Anderson (2010) on the effect of an anti-methamphetamine 

campaign on teen meth use; Carpenter and Cook (2008) on the effect of cigarette taxes on youth smoking; Chatterji 

et al. (2004) on alcohol abuse and suicide attempts; Cawley et al. (2007) on the impact of state physical education 

requirements on youth physical activity and overweight; Grossman and Markowitz (2005) on risky sexual behavior 

and substance use; Katzman et al. (2007) on the social market for cigarettes. 
8
 Though intended to be nationally representative, not all 50 states are represented in any given year the survey has 

been conducted. 
9
 The concern remains, however, if a respondent‟s first exposure to HIV education came within the last 3 months 

before being interviewed.   
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three variables represents an improvement to much of the population-level literature where the 

relative order of instruction and behaviors are not known.
10

 

[Table 1 about here.] 

 The right-hand-side variable of interest is an indicator for whether or not the student 

reports having been taught about AIDS or HIV in school.
11

  For the sake of brevity, this variable 

will simply be referred to as the HIV education variable throughout the remainder of this paper.  

One concern with how this variable is measured is that of recall bias.  For example, students who 

have received HIV education may or may not remember taking the course.  If this type of 

measurement error is systematically related to risky behavior, then estimates may be biased.
12

  

This concern, however, is mitigated by the fact that respondents were given the option to answer 

“not sure” to having ever received HIV education.  For the results presented below, individuals 

who answered "not sure" were dropped from observation.
13

  Yet, it should be noted that results 

were qualitatively similar when the “not sure” responses were recorded to “no” or “yes” 

responses and included in the analyses.  These estimates are available from the author upon 

request.   

 For the other independent variables used in this analysis, the YRBS data provide standard 

individual-level demographic characteristics.  These variables include the age, grade, and 

race/ethnicity of the respondent.  Variables on academic performance and the respondent‟s 

weight are included to control for possible self-selection into courses that offer HIV education 

                                                           
10

 See Kirby et al. (1994) for a review and discussion. 
11

 With the exception of Sabia (2006), the studies listed in Table A2 are based on self-reported exposure to sex or 

HIV education in school.  In most of the articles, the wording of the survey question is very similar to the wording 

of the question used here.  Sabia (2006) uses school administrator reports on whether or not sex education is offered 

in their school.  While the definition of HIV education used here is quite broad, it is worth pointing out that this 

paper does measure the impact of HIV education as it is actually being implemented throughout the United States.   
12

 For example, more risky behaving students may be less likely to recall having received HIV education. 
13

 This amounted to dropping 323 females and 267 males from the full sample.  
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such as physical education (PE) and health education classes.  Along these lines, a series of 

dummy variables describing the number of days spent per week in PE are also included on the 

right-hand-side.
14

   

 A downside to the YRBS is the lack of family-level data.  To control for potentially 

important household characteristics, this paper considers the amount of time the individual 

reports watching TV and sleeping per night on an average school day as proxies for family 

environment.  Hours of TV viewing among children have been shown to be correlated with 

household socioeconomic status (Salmon et al. 2005), while hours of sleep have been related to 

family stress and parental education (Sadeh et al. 2000).  Lastly, self-reports for whether the 

respondent has recently missed days of school for fear of their safety or has been offered, sold, or 

given an illegal drug on school property are included to proxy for school and community 

environment.
15

 

 

IV.  Empirical Strategy 

 If exposure to HIV education in school was exogenous, then a simple OLS regression of 

sexual behavior on whether or not a student has learned about HIV would yield consistent 

estimates of the influence of HIV education on these behavioral outcomes.  However, there are 

several reasons to believe why the assumption that exposure to HIV education is exogenous is 

unrealistic.  First, in most schools, HIV education is included in the curriculums of elective 

courses such as health and physical education.  To the extent the sexual behavior of individuals 

                                                           
14

 Because HIV education is often taught in physical education classes, it is possible the coefficients on the PE 

variables will pick up some of the influence of HIV education on the dependent variable.  It should be noted, 

however, the results change little when the PE dummies are excluded from the analyses.   
15

 It is important to mention that the proxies for family and school environment used in this paper may be 

endogenously determined.  Because of this, OLS results are reported with and without these additional covariates. 
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who enroll in these classes is systematically different from those who do not enroll, one may 

observe a correlation between HIV education and sexual behavior when no true causal 

relationship exists.  Selection into these classes may occur due to individual-level choices or 

because of parental influence.  

Second, local socio-economic conditions that are correlated with teen sexual activity may 

determine, in part, the availability of HIV education within schools.  For example, poorer school 

districts may not be able to afford equivalent levels of HIV education compared to wealthier 

districts.  Alternatively, wealthier districts may substitute away from courses that include HIV 

education in favor of advanced placement courses and classes designed to better prepare students 

for college.  Community or school-level risky sexual behavior may also directly influence the 

adoption of HIV education.  Kirby (2002) suggests sex and STI/HIV education programs are 

more commonly implemented in higher risk schools.  

Third, the distributions of the covariates in the treated and control groups may lack 

common support.  That is, there may be insufficient overlap in covariate values between the two 

groups such that the treatment group‟s covariates nearly perfectly predict assignment (Balsa and 

French 2010) 

Lastly, OLS estimates can be biased towards zero if students misreport whether or not 

they have learned about HIV in school and this type of measurement error is correlated with 

sexual behavior.
16

 

To estimate the impact of HIV education on behavior, this paper first considers the 

following equation: 

                                                           
16

 This type of measurement error is less of a concern since students were given the option to answer "not sure" to 

the HIV education question.  As previously stated, results were fairly robust to recoding the "not sure" responses to 

"no" or “yes” responses.  
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   Yi = β0 + β1HIV_EDi + Xi β2 + εi    (1) 

where i indexes the individual.  The dependent variable Yi represents one of the seven possible 

behavioral outcomes mentioned above.  The treatment variable HIV_EDi is a dummy equal to 

one if the individual reports having had HIV education in school and zero otherwise.  Xi is a 

vector of the explanatory variables listed in Table 1.  Lastly, in some estimations of (1), primary 

sampling unit effects are included to control for unobserved factors common to the respondent‟s 

area of residence.  All regressions are estimated with OLS and are weighted by the sample 

weights provided with the YRBS data.  When the outcome variable is binary, OLS estimation is 

equivalent to linear probability models.  Results for the binary outcomes and the number of 

sexual partner outcomes were similar when estimating (1) with probit and tobit models, 

respectively.  These results are available from the author upon request.  

 As mentioned above, exposure to HIV education may be correlated with factors that 

influence sexual behavior.  One potential solution is to use instrumental variables that explain 

exposure to HIV education, but do not directly impact sexual behavior.  Sabia (2006) considers 

instruments measured at the school-, census tract-, and county-levels that are likely correlated 

with school budgets and, hence, explain the availability of sex education within schools.
17

  

However, if these variables are correlated with unobserved local factors that are correlated with 

sexual behavior, then they do not meet the necessary requirements of instrumental variables.
18

 

 Another method to address the problem of unobserved heterogeneity is to use propensity 

score matching (PSM) estimators (Rosenbaum and Rubin 1983).  This approach consists of 

                                                           
17

 In particular, Sabia (2006) uses the following instrumental variables:  percentage of teachers with Master's 

degrees, percentage of individuals in the census tract aged 3+ who attend private elementary schools or private high 

schools, percentage of never married men, and the county's share of votes cast for Bill Clinton in 1992. 
18

 It should be noted that an instrumental variables approach was attempted using state-level HIV education 

mandates as instruments.  However, the estimated first stage relationship was extremely small.  As a result, there 

was not enough power to credibly estimate effect sizes on sexual activity. 
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matching treated (i.e. those who have received HIV education) with untreated youths (i.e. those 

who have not received HIV education) based on their observable characteristics X, and then 

comparing the behavior of treated and untreated individuals that have the same treatment 

propensity.  The average treatment effect on the treated (ATT) is obtained by averaging 

individual-level differences in behavior between the treated and untreated.   

There are several benefits to using PSM methods over more conventional methods such 

as OLS.  First, matching estimators do not impose any functional form restrictions, nor do they 

assume the treatment effect is homogenous across populations (Zhao 2005).  Second, while OLS 

uses the full sample for estimation, it is possible to confine estimation to matched sub-samples 

with propensity score techniques.  Researchers have shown that using only matched observations 

reduces estimation bias relative to unmatched samples and estimates based on matching are 

generally more robust to model misspecifications (Conniffe et al. 2000; Rubin and Thomas 

2000).  Lastly, when performed correctly with quality data, PSM allows for legitimate 

comparisons between treated and control units and yields estimates that compare favorably with 

experimental studies (Smith and Todd 2001; Michalopoulos et al. 2004). 

 Following Becker and Ichino (2002), a treatment propensity p(X) for each observation in 

the sample is estimated.  This step involves fitting a binary choice model, such as a logit 

regression, of whether or not one has received HIV education in school on the observable 

characteristics X.  The sample is then split into k equally spaced intervals of the propensity score.  

Within each interval, it is tested whether the average propensity score of the treated units differs 

from that of the untreated units.  If this test fails in an interval, the interval is split in half and 

retested.  This process is repeated until, in all intervals, the average propensity score of treated 
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and untreated units is the same.
19

  Then, within each interval, it is required that the means of each 

characteristic do not differ between treated and untreated observations.  This condition is a 

necessary requirement of the Balancing Hypothesis.  If this test fails, the model is re-estimated 

with the inclusion of interaction terms until the condition is satisfied.   Lastly, treated and 

untreated youths are matched based on their propensity scores using an algorithm and the 

differences in their behavioral outcomes are calculated.
20

  The ATT is obtained by averaging 

these differences across all matches.    

 As it is not necessarily clear which algorithm should be implemented during the matching 

process, many papers present results from multiple techniques (see, e.g., Mocan and Tekin 2006 

or Morris 2007).  In general, the choice of one matching algorithm over another comes with 

certain trade-offs.  In this paper, several approaches are considered.  First, nearest neighbor 

matching with replacement is employed.  In this algorithm, an individual from the comparison 

group is selected as a matching partner for an individual from the treated group that is nearest in 

terms of propensity score.  Matching with replacement can minimize the propensity score 

distance between the matched control units and, as a result, can reduce bias because each treated 

unit can be matched to the nearest control even if a control unit has already been matched 

(Dehejia and Wahba 2002).  The k-nearest neighbor matching approach is also considered where 

each treated individual is matched to multiple control units.
21

  This method involves a trade-off 

between reduced variance and increased bias.  That is, variance is reduced because more 

                                                           
19

 Three evenly spaced bins were chosen as the starting point for this process.  Table A3 illustrates the distributions 

of students by HIV education status within each interval. 
20

 The algorithms considered were restricted to the “common support.”  This means that the test of the balancing 

property is conducted only on observations whose propensity score belongs to the intersection of the supports of the 

propensity score of the treated and control units.  Imposing this condition may increase the quality of matches 

(Becker and Ichino 2002). 
21

 k = 3 was chosen for this analysis. 
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information is used to construct the counterfactual for each treated unit; but, increased bias 

results from poorer matches on average (Caliendo and Kopeinig 2005).  

 Next, within caliper and radius matching methods are used.  If the nearest neighbor is a 

far distance away in terms of propensity score, then the methods discussed above face the risk 

that bad matches may be made.  To overcome this issue, within caliper matching imposes a 

tolerance level on the maximum propensity score distance (i.e. the caliper) within which 

matching is permitted.  Again, the trade-off is between the quality of the match and variance.  

Poor matches are avoided; however, the variance of the estimates increases if fewer matches are 

made.  An issue with this approach is that it is not clear as to the level the caliper should be set 

(Smith and Todd 2005).  As a result, the estimates presented below consider a range of 

maximum propensity score distances. 

 Radius matching, a modification of the within caliper approach, also requires specifying a 

maximum propensity score tolerance level for the matching process.  With radius matching, the 

comparison unit is not only the nearest neighbor but all units within the caliper.  An advantage of 

this technique is it permits usage of additional units when quality matches exist; or, it allows for 

the use of fewer units when good matches are not available (Caliendo and Kopeinig 2005). 

 Lastly, this paper considers kernel matching.  Kernel-based matching constructs matches 

using all units in the potential control sample in a manner such that it places more weight on 

matches that are nearer by propensity score and less weight on more distant observations (Guo 

and Fraser 2010).  The benefit of kernel-based matching is lower variance because more 

information is utilized.
22

 

                                                           
22

 The Epanechnikov kernel and a bandwidth of 0.06 were used for this analysis.  These are the default settings for 

the psmatch2 command in STATA. 
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 Regardless of the matching algorithm implemented, it is important to mention that 

propensity score matching is not a cure-all.  While this method allows for selection on 

observables, it still has a limitation that it shares with standard regression methods.  That is, both 

methods require that, conditional on observed variables, the process by which individuals are 

selected into treatment be unrelated to unobserved variables that influence the outcome of 

interest (DiPrete and Gangl 2004).  As a result, PSM estimates provide important information 

about the sign of the relationship and the strength of the association between HIV education and 

behavior, but do not necessarily imply causality.  It is possible, however, to assess the sensitivity 

of the results to potential hidden bias with the Rosenbaum bounds approach (Rosenbaum 2002).  

This method allows the researcher to evaluate how strongly unobserved variables must influence 

selection into treatment in order to weaken the implications of the PSM analysis.  DiPrete and 

Gangl (2004) comment that the Rosenbaum bounds approach can provide reasonable confidence 

that a causal relationship between a treatment and an outcome variable exists even in the 

presence of potential confounding variables. 

 To demonstrate the Rosenbaum bounds approach, assume the participation probability is 

given by 

Pi = P(Xi, ui) = P(HIV_ED = 1 | Xi, ui) = F(Xi β + γui) 

where X are the observed characteristics for individual i and ui is an unobserved component.  If 

there exists no hidden bias which may influence the likelihood of treatment, then γ = 0 and the 

participation probability is determined exclusively by X.  On the other hand, if hidden bias is 

present, then two individuals with identical X's may have differing true probabilities of 

treatment.  Assuming that F(•) represents the logistic distribution, the odds that individuals i and 

j receive treatment are Pi/(1 - Pi) and Pj/(1 - Pj), respectively.  If both individuals have the same 
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X's, then the odds ratio can be shown to be equal to exp{γ(ui - uj)}.  Sensitivity analysis amounts 

to analyzing how altering values of γ and (ui - uj) changes inference about the impact of HIV 

education.  Assuming ui ∈ {0, 1}, Rosenbaum (2002) shows that the following expression 

represents the bounds on the odds ratio that either of the two matched individuals will receive 

treatment: 

1/e
γ
 ≤ [Pi(1 - Pj)]/ [Pj(1 - Pi)] ≤ e

γ
. 

 Clearly, if e
γ 
= 1, then i and j have the same likelihood of being exposed to HIV 

education.  If, for example, e
γ 
= 3, then individuals who observationally appear similar could 

differ in their odds of receiving treatment by as much as a factor of 3.  The Rosenbaum bounds 

assess whether the confidence interval for the average treatment effect on the treated would 

include zero if an unobserved component caused the odds ratio of treatment assignment to differ 

between the treatment and comparison groups by a magnitude of e
γ
 (Balsa and French 2010).  

Results are sensitive if values of e
γ
 close to 1 could lead to inferences that are different from 

those obtained under the assumption that the study is free of hidden bias.  In this case, PSM 

estimates are a less reliable tool to gauge whether results from OLS regressions are biased 

because the PSM estimates themselves are likely to be biased.  Results are insensitive if large 

values of e
γ
 are needed to change the inference (Rosenbaum 2002).  For binary outcome 

variables, Aakvik (2001) suggests using the Mantel and Haenszel (1959) test statistic for 

assessing sensitivity.  The Wilcoxon sign-rank test is recommended for continuous outcomes 

(Guo and Fraser 2010). 

 

 

 



18 

 

V.  Results 

 Tables 2 and 3 illustrate descriptive statistics for the full sample and the subsample of 

sexually experienced youths, respectively.
23

  Attention is restricted to sexually experienced 

individuals for much of the analysis because two of the outcome variables are relevant to only 

those students who report having had sex.  In addition, the total number of sexual partner 

variables are only reported for the sexually experienced sample.  Each table reports means for 

males and females separately and splits each sample into those who have had HIV education in 

school and those who have not.  For males, the means of the behavioral outcome variables are 

statistically significantly different at the 5% level for all outcomes.  The differences show that 

HIV education is associated with a lower frequency of sexual and risky behavior.  For females in 

the full sample, the mean rate of needle use is statistically lower for those individuals who have 

been exposed to HIV education.  Females in the sexually experienced sample who have had HIV 

education report higher rates of condom use during last intercourse, fewer recent sexual partners, 

and a lower rate of needle use. 

[Table 2 about here.] 

[Table 3 about here.] 

 

 It is also important to note the samples differ across some other potentially key 

observable characteristics.  For instance, exposure to HIV education systematically varies by 

race and whether students missed days of school for fear of their safety, a proxy for school 

environment.  These differences suggest exposure to HIV education may be endogenous at the 

school- or community-level.  For example, schools in poorer districts that are associated with 

higher levels of risky behavior and lower levels of safety may be less likely to offer HIV 

                                                           
23

 “Sexually experienced” means the individual has reported having had sexual intercourse during his/her life. 
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education due to more restrictive budget constraints.  Also, students that report receiving lower 

grades in school are less likely to report having received HIV education.   This is consistent with 

the notion that certain types of students self-select into courses that teach HIV awareness. 

OLS results 

 Table 4 presents the OLS results for males.  Each cell represents a separate regression 

estimate and robust standard errors are reported in parentheses.  Columns 1 through 3 illustrate 

results for the entire male sample, while Columns 4 through 6 show results for the subsample of 

males that report having had sexual intercourse.
24

  For outcomes that imply sexual activity (e.g. 

whether or not a condom was used during last intercourse), restricting the sample to only those 

who are sexually experienced is preferred.  In Columns 1 and 4, only the basic individual 

controls listed in Tables 2 and 3 are included as right-hand-side variables.  To assess the extent to 

which estimates may be biased due to unobserved heterogeneity, Columns 2 and 5 include 

controls for body weight status and PE attendance in addition to the proxies for home and school 

environment.  Lastly, to better control for unobservables at larger geographic levels, such as a 

county, Columns 3 and 6 incorporate primary sampling unit (PSU) fixed effects.
25

 

[Table 4 about here.] 

 The estimates in Table 4 show that exposure to HIV education is correlated with less 

sexual activity and risky behavior.  This association is consistent with much of the literature 

(e.g., Furstenberg et al. 1985; Ku et al. 1992; Mueller et al. 2008), but is at odds with the initial 

                                                           
24

 Even though needle use is not a sexual behavior, it is informative to present results for this outcome in both 

samples.  If one thinks of sexually experienced youths as a more “risky” group, then it is interesting to compare the 

magnitudes of treatment effects on nonsexual outcomes in this subsample with the sample in general.  
25

 A PSU is either a county, a group of smaller bordering counties, or a sub-area of a very large county.   
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correlations reported in Sabia (2006).
26

  In general, the magnitudes of the coefficient estimates 

become smaller when including the additional individual-level controls and proxies for home and 

school environment.  Though this suggests unobserved heterogeneity may be important, the 

estimates remain relatively large and statistically significant in all but one case (i.e. condom use).  

The results change little when PSU fixed effects are included.  Taken together, these estimates 

imply that if unobservables are confounding the results they are more likely to exist at the 

individual-, family-, or school-level than at a larger level of aggregation, such as a county or a 

state.  

 Table 5 shows the OLS results for females.  Unlike the male results, there is less evidence 

that HIV education impacts the way females behave.  While the signs of all the coefficients are 

consistent with the male findings, only the estimates for recent sex, recent number of sexual 

partners, and needle use are statistically significant.  The recent sex coefficients are only 

significant in the model that restricts the sample to sexually experienced females.  There is some 

evidence that females exposed to HIV education are more likely to report condom use during last 

intercourse, but this result is only statistically significant in the sparsest specification. 

[Table 5 about here.] 

 It is interesting that HIV education is more strongly associated with less sexual activity 

and risky behavior among male students.  While this is not the first study to illustrate stronger 

correlations among males, these results do not necessarily imply that male students are more 

responsive to school-based HIV instruction.
27

  Rather, it may simply be that selection bias is 

more prevalent among the males in the sample.  The results from Tables 4 and 5 are from 

                                                           
26

 Sabia (2006) found that schools that adopted sex education at earlier grades had students who engaged in riskier 

behavior (“negative selection”).  The results presented in this paper suggest “positive selection.” 
27

 Mueller et al. (2008) show exposure to sex education is positively and statistically significantly associated with 

virginity status among males only. 
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regression models that do not consider the potential endogeneity of HIV education.  As a result, 

they are likely to be unreliable (for both sexes) because of the bias due to selection as described 

in Section IV.  Another concern is that regression specifications impose too much structure on 

the data.  In what follows, estimates are presented from propensity score matching techniques 

that attempt to address important selection effects.   

PSM results 

 Table 6 illustrates the PSM estimates for the full male sample.  Each cell represents a 

separate estimate for an average treatment effect on the treated and bootstrapped standard errors 

are reported in parentheses.
28

  Column 1 presents the OLS estimates from Column 2 in Table 4 

for the sake of comparison.  Because the PSM method does not restrict matches to be made 

within each primary sampling unit, the PSM results are compared to the OLS estimates that omit 

primary sampling unit fixed effects.  This is done throughout the remainder of the paper. 

[Table 6 about here.] 

 The estimates in Table 6 support the interpretation of the OLS results in that HIV 

education is associated with less sexual activity and risky behavior.  However, it should be noted 

the PSM estimates are generally smaller in magnitude than the OLS estimates.  In some cases, 

this difference is quite large.  This suggests the OLS estimates overstate the effects of HIV 

education due to selection on observables.  Nonetheless, the magnitudes of the PSM results 

remain relatively large.  For instance, males that report exposure to HIV education are 4.5 to 7.1 

percentage points less likely to report having had sexual intercourse during the last 3 months.  

These estimates represent approximately 9.8 to 15.5 percent decreases from the mean rate of 

recent sex for the sample of males who report having not received HIV education in school.  

                                                           
28

 Bootstrapped standard errors are based on 200 replications. 



22 

 

Lastly, it is worth mentioning the results for recent sex and needle use are less robust to the 

choice of matching algorithm.  In particular, these estimates are sensitive to the choice of the 

tolerance level restriction for the within caliper technique.   

 The PSM estimates for the full female sample are presented in Table 7.  While all of the 

estimates for sexual activity are negative in sign, none are statistically significant for the ever had 

sex outcome and only three are statistically significant for the recent sex outcome.  The last row 

in Table 7 illustrates that the OLS needle use estimate is not robust to propensity score matching.  

Only the estimates for the k-nearest neighbor and kernel matching cases are statistically 

significant and these results are much smaller in magnitude than the OLS estimate. 

[Table 7 about here.] 

 Table 8 shows the results for the sample of males who are sexually experienced.  In this 

case, the PSM results are much different than the OLS estimates for the outcomes related to 

sexual activity.  For the recent sex, number of lifetime partners, number of recent partners, and 

drug/alcohol use before last intercourse outcomes, the PSM estimates are much smaller than 

those from the OLS models.  Furthermore, only the result for the number of lifetime partners in 

the k-nearest neighbor matching case is statistically significant.  Many of the estimates show 

rather precisely estimated zero effects.  Not only do these results imply that a strong bias is 

present in the OLS models, but they suggest the statistically significant estimates in Table 6 are 

primarily driven by the virgin males in the sample.   

[Table 8 about here.] 

 Interestingly, the needle use estimate remains as the only outcome in Table 8 that is 

statistically significant across all PSM techniques.  Again, the PSM estimates are smaller than 

those from OLS but, nonetheless, remain relatively large. 
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 The results in Table 9 for sexually experienced females tell a similar story as to the 

results for sexually experienced males in Table 8.  The OLS estimates show that non-virgin 

females exposed to HIV education have statistically significantly lower rates of recent sex, fewer 

recent sexual partners, and lower rates of needle use.  These three results, however, are not 

robust to propensity score matching.  It is also worth mentioning that the condom use 

coefficients are positive and generally large in magnitude; yet, these estimates are statistically 

insignificant in all but two of the propensity score models. 

[Table 9 about here.] 

Rosenbaum bounds 

 The Rosenbaum bounds approach gauges the extent to which unobservables must 

influence the selection process in order to undermine the results from the PSM analysis.  This 

method provides evidence on whether statistically significant results hinge on the untestable 

assumption that there are no unobserved variables that influence the selection into treatment 

(Becker and Caliendo 2007).  Recall from above that e
γ 
measures the influence of hidden bias on 

the probability of receiving HIV education.  If e
γ 
is assumed to be large, then individuals who 

have the same observed characteristics can differ in their odds of receiving treatment by a non-

trivial factor.   

 For statistically significant average treatment effects on the treated, a magnitude of e
γ 
(i.e. 

a critical value) is identified such that results become insignificant under the assumption of 

selection bias.  In this procedure, two sets of p-values are produced:  one under the assumption 

that treatment effects are overestimated and the other under the assumption that treatment effects 
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are underestimated.  If the p-value of the test statistic is significant for a particular magnitude of 

hidden bias, then one can conclude the estimate is fairly robust to the specified value of e
γ
.
29

 

 Table 10 reports the Rosenbaum bounds p-values under the assumption that those most 

likely to participate in HIV education are also less likely to participate in risky behaviors.  The 

results displayed in Table 10 are for the needle use outcome for both male samples from the 

nearest neighbor matching routine.  Given the estimated negative treatment effect, only the p-

values for the bounds under the assumption that the estimates are biased downward are reported.  

The first row illustrates results under the assumption of no hidden bias (i.e. when e
γ
 = 1).  The 

significance level on the bound becomes insignificant at the 10% level when e
γ
 = 4 and e

γ
 = 3 for 

the full male sample and the sexually experienced male sample, respectively.  These critical 

values indicate the results are robust to a large degree of hidden bias. 

[Table 10 about here.] 

 For the sake of brevity and because the needle use outcome for males was routinely the 

most robust PSM result, only the sensitivity analysis for this outcome is reported in a table 

format.
30

  However, it is important to mention that the remaining outcomes that appeared 

statistically significant in the PSM analysis were sensitive to small hidden biases.  For example, 

for the full male sample, the critical value was 1.3 for the ever had sex and recent sex 

outcomes.
31

  For the full female sample, the critical value for the recent number of sexual 

                                                           
29

 Recall the Mantel and Haenszel test statistic is used when the outcome is binary and the Wilcoxon sign-rank test 

statistic is used otherwise.  For more in depth discussions on bounding matching estimators and the use of the 

Mantel and Hanenszel and the Wilcoxon sign-rank statistics, see Aakvik (2001) and Guo and Fraser (2010), 

respectively. 
30

 All other results are available from the author upon request. 
31

 This critical value is based on a sensitivity of the results from the nearest neighbor matching algorithm. 
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partners outcome was 1.2.
32

  When restricting the sample to sexually experienced females, the 

critical value for the condom use result based on the kernel matching algorithm was 1.25.    

 Unlike the needle use results for males, the statistically significant estimates for the 

sexual outcome variables for both sexes appear sensitive to possible deviations from the 

unconfoundedness assumption.  Consequently, caution is advised when interpreting these results.  

Yet, it is worth noting that a critical value of, say, e
γ
 = 1.2 does not necessarily mean that 

unobserved heterogeneity exists and there is no effect of HIV education on sexual outcomes.  

This result merely means that the confidence interval for the effect would include zero if an 

unobserved variable caused the odds ratio of treatment assignment to differ between the treated 

and untreated groups by 1.2 (Becker and Caliendo 2007). 

 

VI.  Conclusion   

 School-based HIV education represents a potential policy instrument for curbing risky 

activities among youths.  HIV education may not only serve to reduce HIV and STI rates, but it 

could decrease dangerous non-sexual behaviors such as the sharing of hypodermic needles.  To 

better inform the debate surrounding whether and what types of HIV education should be 

offered, credible estimates of the effects of these programs are required. 

 There is no shortage of research on the effects of sex or HIV education.  However, nearly 

all of the population-level studies do not consider formally that exposure to HIV education is 

likely determined endogenously.  This paper uses data from the 2009 Youth Risk Behavior 

Survey to estimate the effect of HIV education on risky youth behavior.  A propensity score 

matching approach is taken that allows for selection on observables.  Results from the propensity 

                                                           
32

 This critical value is based on a sensitivity of the results from the nearest neighbor matching algorithm. 
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score analysis suggest that standard OLS estimates are biased.  Yet, there remains some evidence 

that exposure to HIV education is negatively related to sexual activity.  This result is strongest 

for males.  In addition, HIV education shares a negative relationship with the rate of needle use 

among male students and a positive relationship with the rate of protected sex among female 

students; the latter result, however, is generally not statistically significant.  A sensitivity analysis 

illustrates the needle use results are robust to differing assumptions about the degree to which 

unobserved selection bias may remain in the PSM estimates.  The PSM results for the sexual 

behavior outcomes are substantially less robust to this sensitivity analysis. 

 It is important to note that this paper does not come without limitations.  First, this study 

does not claim to have necessarily solved the endogeneity problem.  Propensity score matching 

allows for selection on observables, but should not be treated as a silver bullet.  However, by 

illustrating the direction of bias and the large discrepancies between OLS and PSM estimates, 

this research highlights the importance of selection effects in the relationship between HIV 

education and youth behavior.  Future evaluations of these types of programs should take this 

source of bias seriously.  Second, due to the nature of the data, HIV education was broadly 

defined.  The empirical strategy above simply estimates the average effect of exposure and does 

not account for specific nuances in HIV education.  More specifically, the analysis does not 

include information on the qualities of HIV education received.  For example, some courses are 

relatively short in length, some cover only a few important topics and some incorporate 

participatory teaching methods.  While previous research has addressed heterogeneous treatment 

effects, even these studies have failed to describe differences across programs in great detail.  

Future research may benefit from focusing on the particulars of instruction while simultaneously 
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controlling for unobserved factors.  Of course, collecting such detailed information at a 

population-level could be quite costly. 

 

Appendix  

[Table A1 about here.] 

[Table A2 about here.] 

[Table A3 about here.] 
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Table 1:  Variable definitions                    
Dependent variables 

Ever had sex        = 1 if ever had sexual intercourse, = 0 otherwise 

Had sex within last 3 months    = 1 if ever had sexual intercourse in the past 3 months, = 0 otherwise 

Total sex partners during lifetime   = # of people respondent has had intercourse with during life 

Total sex partners during last 3 months  = # of people respondent has had intercourse with during past 3 months 

Last sex with condom      = 1 if a condom was used during last intercourse, = 0 otherwise 

Drug/alcohol use before last intercourse  = 1 if used alcohol or drugs before last intercourse, = 0 otherwise 

Needle use        = 1 if ever used a needle to inject an illegal drug into body, = 0   

          otherwise 

 

Explanatory variables 
HIV education       = 1 if been taught about AIDS or HIV infection in school, =0 otherwise 

Age 15 or younger      = 1 if less than or equal to 15 years of age, = 0 otherwise 

Age 16         = 1 if 16 years of age, = 0 otherwise 

Age 17         = 1 if 17 years of age, = 0 otherwise 

Age 18 or older       = 1 if 18 years of age or older, = 0 otherwise 

Grade 9         = 1 if in the 9
th

 grade, = 0 otherwise 

Grade 10        = 1 if in the 10
th

 grade, = 0 otherwise 

Grade 11        = 1 if in the 11
th

 grade, = 0 otherwise 

Grade 12        = 1 if in the 12
th

 grade, = 0 otherwise 

White         = 1 if white, = 0 otherwise 

Black         = 1 if black, = 0 otherwise 

Hispanic         = 1 if Hispanic, = 0 otherwise 

Other race        = 1 if other race, = 0 otherwise  

Grades = A‟s        = 1 if received mostly A‟s in school during past year, = 0 otherwise 

Grades = B‟s        = 1 if received mostly B‟s in school during past year, = 0 otherwise 

Grades = C‟s        = 1 if received mostly C‟s in school during past year, = 0 otherwise 

Grades = D‟s or F‟s      = 1 if received mostly D‟s/F‟s in school during past year, = 0 otherwise 

Underweight        = 1 if BMI category is “underweight,” = 0 otherwise 

Normal weight       = 1 if BMI category is “normal weight,” = 0 otherwise 

Overweight or obese      = 1 if BMI category is “overweight” or “obese,” = 0 otherwise 

PE = 0 days        = 1 if goes to phys. ed. 0 days per school week, = 0 otherwise 

PE = 1 or 2 days       = 1 if goes to phys. ed. 1 or 2 days per school week, = 0 otherwise 

PE = 3 or 4 days       = 1 if goes to phys. ed. 3 or 4 days per school week, = 0 otherwise 

PE = 5 days        = 1 if goes to phys. ed. 5 days per school week, = 0 otherwise 

TV = 0 hours        = 1 if watches 0 hrs. of TV per school day, = 0 otherwise 

TV = <1 to 2 hours      = 1 if watches <1 to 2 hours of TV per school day, = 0 otherwise 

TV = 3 or 4 hours      = 1 if watches 3 or 4 hours of TV per school day, = 0 otherwise 

TV = 5 hours or more      = 1 if watches 5 hours or more of TV per school day, = 0 otherwise 

Sleep = 4 hours or less     = 1 if sleeps 4 or less hours per school night, = 0 otherwise 

Sleep = 5 or 6 hours      = 1 if sleeps 5 or 6 hours per school night, = 0 otherwise 

Sleep = 7 or 8 hours      = 1 if sleeps 7 or 8 hours per school night, = 0 otherwise 

Sleep = over 8 hours      = 1 if sleeps over 8 hours per school night, = 0 otherwise 

Missed school for fear of safety   = 1 if missed school during past month because felt unsafe at school or  

          on way to or from school, = 0 otherwise 

Offered drugs at school     = 1 if offered, sold, or given illegal drug on school property during past  

          year, = 0 otherwise 

                           

Note:  (1) Sample is 2009 National Youth Risk Behavior Survey.   
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Table 2:  Summary statistics:  Means and standard deviations for full sample       
          Males       Females       

Variable         HIV ed. = 1   HIV ed. = 0  HIV ed. = 1  HIV ed. = 0   

Dependent variables 

Ever had sex
a
       0.517 (0.500) 0.617 (0.487) 0.475 (0.499) 0.481 (0.500) 

Had sex within last 3 months
a
    0.360 (0.480) 0.459 (0.499) 0.367 (0.482) 0.395 (0.489) 

Needle use
a, b

        0.017 (0.129) 0.088 (0.283) 0.010 (0.102) 0.035 (0.184) 

 

Basic individual controls 
Age 15 or younger

b
      0.297 (0.457) 0.334 (0.472) 0.339 (0.473) 0.399 (0.490) 

Age 16         0.258 (0.438) 0.245 (0.430) 0.251 (0.434) 0.240 (0.428) 

Age 17
b
         0.268 (0.443) 0.231 (0.422) 0.270 (0.444) 0.230 (0.421) 

Age 18 or older       0.177 (0.381) 0.189 (0.392) 0.140 (0.347) 0.131 (0.337) 

Grade 9
a, b

        0.228 (0.420) 0.311 (0.463) 0.247 (0.431) 0.334 (0.472) 

Grade 10        0.239 (0.426) 0.233 (0.423) 0.240 (0.427) 0.221 (0.415) 

Grade 11
a
        0.264 (0.441) 0.208 (0.406) 0.255 (0.436) 0.233 (0.423) 

Grade 12
b
        0.269 (0.444) 0.248 (0.432) 0.259 (0.438) 0.211 (0.408) 

White
a, b

         0.483 (0.500) 0.331 (0.471) 0.452 (0.498) 0.303 (0.460) 

Black         0.147 (0.354) 0.154 (0.361) 0.161 (0.368) 0.146 (0.354) 

Hispanic
a, b

        0.181 (0.385) 0.253 (0.435) 0.181 (0.385) 0.319 (0.466) 

Other race
a
        0.146 (0.353) 0.206 (0.405) 0.159 (0.366) 0.181 (0.386)  

Grades = A‟s
a
       0.241 (0.428) 0.176 (0.381) 0.301 (0.460) 0.275 (0.447) 

Grades = B‟s
a
       0.372 (0.484) 0.323 (0.468) 0.386 (0.487) 0.352 (0.478) 

Grades = C‟s        0.230 (0.421) 0.243 (0.429) 0.171 (0.377) 0.157 (0.364) 

Grades = D‟s or F‟s
a, b

      0.071 (0.256) 0.132 (0.339) 0.049 (0.217) 0.078 (0.269) 

Additional individual controls and proxies for family/school environment 

Underweight        0.024 (0.153) 0.019 (0.135) 0.015 (0.120) 0.012 (0.110) 

Normal weight
a, b

       0.635 (0.482) 0.546 (0.498) 0.682 (0.466) 0.631 (0.483) 

Overweight or obese      0.298 (0.458) 0.334 (0.472) 0.233 (0.423) 0.240 (0.428) 

PE = 0 days        0.403 (0.491) 0.390 (0.488) 0.455 (0.498) 0.415 (0.493) 

PE = 1 or 2 days
a, b

      0.056 (0.230) 0.093 (0.291) 0.056 (0.230) 0.094 (0.292) 

PE = 3 or 4 days
b
       0.122 (0.328) 0.123 (0.329) 0.121 (0.326) 0.152 (0.359) 

PE = 5 days        0.384 (0.486) 0.360 (0.480) 0.328 (0.470) 0.303 (0.460) 

TV = 0 hours        0.084 (0.277) 0.091 (0.288) 0.102 (0.303) 0.092 (0.290) 

TV = <1 to 2 hours
a
      0.556 (0.497) 0.461 (0.499) 0.553 (0.497) 0.531 (0.499) 

TV = 3 or 4 hours      0.258 (0.438) 0.282 (0.450) 0.238 (0.426) 0.232 (0.422) 

TV = 5 hours or more
a, b

     0.098 (0.297) 0.159 (0.366) 0.104 (0.305) 0.139 (0.347) 

Sleep = 4 hours or less
a, b

     0.047 (0.212) 0.122 (0.327) 0.047 (0.212) 0.068 (0.252) 

Sleep = 5 or 6 hours
a
      0.284 (0.451) 0.231 (0.422) 0.333 (0.471) 0.305 (0.461) 

Sleep = 7 or 8 hours
a
      0.533 (0.499) 0.466 (0.499) 0.491 (0.500) 0.451 (0.498) 

Sleep = over 8 hours
a, b

     0.081 (0.273) 0.113 (0.317) 0.062 (0.242) 0.091 (0.287) 

Missed school for fear of safety
a, b

   0.039 (0.194) 0.101 (0.302) 0.049 (0.216) 0.099 (0.299) 

Offered drugs at school     0.276 (0.447) 0.307 (0.462) 0.202 (0.402) 0.214 (0.411) 

 

N          5936   592    6409   574 

                           

Notes:  (1) 
a 
Means are statistically different at 5% level for males who have had HIV education versus those who 

have not.  
b 
Means are statistically different at 5% level for females who have had HIV education versus those who 

have not. (2) Sample is 2009 National Youth Risk Behavior Survey.  (3) Standard deviations are in parentheses. 
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Table 3:  Summary statistics:  Means and standard deviations for sexually experienced sample  
          Males       Females       

Variable         HIV ed. = 1   HIV ed. = 0  HIV ed. = 1  HIV ed. = 0   

Dependent variables 

Had sex within last 3 months
a
    0.695 (0.460) 0.745 (0.436) 0.773 (0.419) 0.822 (0.383) 

Total sex partners during lifetime
a
   3.033 (1.935) 3.504 (2.054) 2.523 (1.710) 2.710 (1.771) 

Total sex partners during last 3 months
a, b

 1.219 (1.381) 1.775 (1.943) 0.994 (0.838) 1.322 (1.349) 

Last sex with condom
a, b

     0.697 (0.460) 0.622 (0.486) 0.578 (0.494) 0.482 (0.501) 

Drug/alcohol use before last intercourse
a
  0.216 (0.412) 0.304 (0.461) 0.155 (0.362) 0.199 (0.400) 

Needle use
a, b

        0.031 (0.172) 0.134 (0.341) 0.019 (0.136) 0.072 (0.260) 

 

Basic individual controls 
Age 15 or younger

b
      0.204 (0.403) 0.233 (0.423) 0.208 (0.406) 0.308 (0.462) 

Age 16         0.239 (0.427) 0.247 (0.432) 0.248 (0.432) 0.221 (0.416) 

Age 17
a
         0.322 (0.467) 0.268 (0.444) 0.337 (0.473) 0.290 (0.455) 

Age 18 or older       0.234 (0.424) 0.252 (0.435) 0.207 (0.405) 0.181 (0.386) 

Grade 9
a, b

        0.162 (0.368) 0.227 (0.420) 0.151 (0.358) 0.232 (0.423) 

Grade 10        0.206 (0.405) 0.241 (0.428) 0.202 (0.402) 0.228 (0.420) 

Grade 11
a
        0.291 (0.454) 0.211 (0.409) 0.294 (0.456) 0.279 (0.449) 

Grade 12
b
        0.341 (0.474) 0.321 (0.467) 0.352 (0.478) 0.261 (0.440) 

White
a, b

         0.417 (0.493) 0.296 (0.457) 0.440 (0.496) 0.312 (0.464) 

Black         0.211 (0.408) 0.200 (0.401) 0.209 (0.406) 0.185 (0.389) 

Hispanic
a, b

        0.194 (0.396) 0.255 (0.436) 0.174 (0.379) 0.293 (0.456) 

Other race
a
        0.157 (0.364) 0.222 (0.416) 0.159 (0.365) 0.185 (0.389) 

Grades = As        0.158 (0.365) 0.134 (0.341) 0.228 (0.420) 0.185 (0.389) 

Grades = Bs
a
        0.360 (0.480) 0.293 (0.456) 0.394 (0.489) 0.366 (0.483) 

Grades = Cs        0.286 (0.452) 0.282 (0.451) 0.218 (0.413) 0.214 (0.411) 

Grades = Ds or Fs
a, b

      0.098 (0.297) 0.175 (0.381) 0.064 (0.245) 0.112 (0.316) 

Additional individual controls and proxies for family/school environment 

Underweight        0.023 (0.150) 0.016 (0.127) 0.012 (0.111) 0.014 (0.120) 

Normal weight
a, b

       0.633 (0.482) 0.570 (0.496) 0.693 (0.461) 0.620 (0.486) 

Overweight or obese      0.303 (0.460) 0.299 (0.458) 0.236 (0.425) 0.264 (0.442) 

PE = 0 days        0.406 (0.491) 0.408 (0.492) 0.512 (0.500) 0.471 (0.500) 

PE = 1 or 2 days
a, b

      0.066 (0.248) 0.096 (0.295) 0.059 (0.236) 0.116 (0.321) 

PE = 3 or 4 days       0.114 (0.318) 0.123 (0.329) 0.104 (0.306) 0.109 (0.312) 

PE = 5 days        0.380 (0.485) 0.340 (0.474) 0.291 (0.454) 0.279 (0.449) 

TV = 0 hours        0.077 (0.267) 0.082 (0.275) 0.095 (0.294) 0.087 (0.282) 

TV = <1 to 2 hours
a
      0.542 (0.498) 0.455 (0.499) 0.543 (0.498) 0.493 (0.501) 

TV = 3 or 4 hours      0.263 (0.440) 0.255 (0.436) 0.238 (0.426) 0.243 (0.430) 

TV = 5 hours or more
a, b

     0.111 (0.314) 0.203 (0.403) 0.120 (0.325) 0.170 (0.377) 

Sleep = 4 hours or less
a, b

     0.061 (0.240) 0.159 (0.366) 0.052 (0.222) 0.094 (0.293) 

Sleep = 5 or 6 hours
a
      0.326 (0.469) 0.249 (0.433) 0.365 (0.481) 0.355 (0.479) 

Sleep = 7 or 8 hours
a
      0.498 (0.500) 0.419 (0.494) 0.476 (0.500) 0.424 (0.495) 

Sleep = over 8 hours
a
      0.059 (0.235) 0.110 (0.313) 0.056 (0.231) 0.076 (0.266) 

Missed school for fear of safety
a, b

   0.056 (0.230) 0.151 (0.358) 0.062 (0.241) 0.134 (0.341) 

Offered drugs at school     0.354 (0.478) 0.395 (0.489) 0.253 (0.435) 0.279 (0.449) 

 

N          3071   365    3047   276 

                           

Notes:  (1) 
a 
Means are statistically different at 5% level for males who have had HIV education versus those who 

have not.  
b 
Means are statistically different at 5% level for females who have had HIV education versus those who 

have not. (2) Sample is 2009 National Youth Risk Behavior Survey.  (3) Standard deviations are in parentheses. 
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Table 4:  Effect of HIV education on behavioral outcomes (OLS results for males)                
          Full male sample  (N=6528)        Sexually experienced male sample (N=3436)  

Dependent Variable      (1)    (2)    (3)      (4)    (5)    (6)     

 

Ever had sex        -0.088***  -0.083***  -0.080***    ---    ---    --- 

          (0.026)   (0.025)   (0.024)  

 

Had sex within last 3 months    -0.121***  -0.115***  -0.111***    -0.103***  -0.094***  -0.091*** 

          (0.026)   (0.025)   (0.025)     (0.030)   (0.031)   (0.030) 

 

Total sex partners during lifetime   ---    ---    ---      -0.475***  -0.311**   -0.315** 

                        (0.155)   (0.143)   (0.142) 

 

Total sex partners during last 3 months  ---    ---    ---      -0.700***  -0.477***  -0.475*** 

                        (0.136)   (0.109)   (0.108) 

 

Last sex with condom      ---    ---    ---      0.090**   0.053   0.053 

                        (0.037)   (0.035)   (0.035) 

 

Drug or alcohol use before     ---    ---    ---      -0.106***  -0.071**   -0.058* 

last intercourse                     (0.035)   (0.033)   (0.033) 

 

Needle use        -0.063***  -0.045***  -0.048***    -0.100***  -0.057***  -0.063*** 

          (0.014)   (0.010)   (0.010)     (0.023)   (0.016)   (0.016) 

 

Basic individual controls     Yes    Yes    Yes      Yes    Yes    Yes  

 

Additional individual controls and   No    Yes    Yes      No    Yes    Yes 

proxies for family/school environment 

 

Primary sampling unit fixed effects   No     No    Yes      No     No    Yes 

                                     

Notes:  (1) Sample is 2009 National Youth Risk Behavior Surveys.  (2) Each cell represents a separate regression.  (3) Control variables are described in Table 1 

and summarized in Tables 2 and 3.  (4) Robust standard errors are in parentheses.  (5) *, significant at 10% level; **, significant at 5% level; ***, significant at 

1% level. 
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Table 5:  Effect of HIV education on behavioral outcomes (OLS results for females)                
          Full female sample  (N=6983)        Sexually experienced female sample  (N=3323)  

Dependent Variable      (1)    (2)    (3)      (4)    (5)    (6)     

 

Ever had sex        -0.019   -0.009   -0.003     ---    ---    --- 

          (0.029)   (0.027)   (0.027) 

 

Had sex within last 3 months    -0.040   -0.033   -0.030     -0.057**   -0.059**   -0.069** 

          (0.028)   (0.026)   (0.027)     (0.029)   (0.030)   (0.031) 

 

Total sex partners during lifetime   ---    ---    ---      -0.203   -0.138   -0.157 

                        (0.143)   (0.140)   (0.141) 

 

Total sex partners during last 3 months  ---    ---    ---      -0.317***  -0.274**   -0.293** 

                        (0.118)   (0.114)   (0.118) 

 

Last sex with condom      ---    ---    ---      0.075*   0.066   0.063 

                        (0.041)   (0.041)   (0.041) 

 

Drug or alcohol use before     ---    ---    ---      -0.043   -0.023   -0.025 

last intercourse                     (0.034)   (0.031)   (0.031) 

 

Needle use        -0.029**   -0.024**   -0.026**     -0.062**   -0.051**   -0.054** 

          (0.012)   (0.012)   (0.012)     (0.025)   (0.023)   (0.023) 

 

Basic individual controls     Yes    Yes    Yes      Yes    Yes    Yes 

 

Additional individual controls and   No    Yes    Yes      No    Yes    Yes 

proxies for family/school environment 

 

Primary sampling unit fixed effects   No     No    No       No    Yes    Yes 

                                     

Notes:  (1) Sample is 2009 National Youth Risk Behavior Surveys.  (2) Each cell represents a separate regression.  (3) Control variables are described in Table 1 

and summarized in Tables 2 and 3.  (4) Robust standard errors are in parentheses.  (5) *, significant at 10% level; **, significant at 5% level; ***, significant at 

1% level. 

 

 

 



38 

 

Table 6:  Effect of HIV education on behavioral outcomes (PSM results for full male sample)              
     OLS results  Nearest   k-nearest  Within caliper Within caliper Within caliper Radius    

     for comparison neighbor   neighbor   (δ=0.001)  (δ=0.0001)  (δ=0.00005)  (δ=0.001)  Kernel 

     (N=6528)  (N=6517)  (N=6517)  (N=6347)  (N=3840)  (N=2817)  (N=6347)  (N=6517) 

Dependent Variable (1)    (2)    (3)    (4)    (5)    (6)    (7)    (8)    

 

Ever had sex   -0.083***  -0.091***  -0.067***  -0.090***  -0.067**   -0.088***  -0.075***  -0.070*** 

     (0.025)   (0.028)   (0.025)   (0.027)   (0.031)   (0.029)   (0.025)   (0.023) 

 

Had sex within   -0.115***  -0.071***  -0.065***  -0.069***  -0.045   -0.063*   -0.067***  -0.057*** 

last 3 months   (0.025)   (0.025)   (0.025)   (0.026)   (0.028)   (0.034)   (0.023)   (0.022) 

 

Needle use   -0.045***  -0.023***  -0.023**   -0.020**   -0.005   0.001   -0.022**   -0.026*** 

     (0.010)   (0.010)   (0.009)   (0.008)   (0.006)   (0.005)   (0.009)   (0.007) 

                                     

Notes:  (1) Sample is 2009 National Youth Risk Behavior Surveys.  (2) Each cell represents a separate average treatment effect on the treated estimate.  (3) 

Bootstrapped standard errors are reported in parentheses.  (4) *, significant at 10% level; **, significant at 5% level; ***, significant at 1% level. 
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Table 7:  Effect of HIV education on behavioral outcomes (PSM results for full female sample)             
     OLS results  Nearest   k-nearest  Within caliper Within caliper Within caliper Radius   

     for comparison neighbor   neighbor   (δ=0.001)  (δ=0.0001)  (δ=0.00005)  (δ=0.001)  Kernel 

     (N=6983)  (N=6926)  (N=6926)  (N=6791)  (N=4314)  (N=3230)  (N=6791)  (N=6926) 

Dependent Variable (1)    (2)    (3)    (4)    (5)    (6)    (7)    (8)    

 

Ever had sex   -0.009   -0.020   -0.009   -0.019   -0.021   -0.028   -0.010   -0.007 

     (0.027)   (0.027)   (0.027)   (0.030)   (0.029)   (0.030)   (0.026)   (0.023) 

 

Had sex within   -0.033   -0.041   -0.040*   -0.039   -0.044*   -0.047*   -0.035   -0.031 

last 3 months   (0.026)   (0.028)   (0.023)   (0.028)   (0.025)   (0.028)   (0.023)   (0.024) 

 

Needle use   -0.024**   -0.008   -0.010**   -0.005   -0.000   0.003   -0.007   -0.009* 

     (0.012)   (0.006)   (0.005)   (0.005)   (0.005)   (0.005)   (0.005)   (0.005) 

                                     

Notes:  (1) Sample is 2009 National Youth Risk Behavior Surveys.  (2) Each cell represents a separate average treatment effect on the treated estimate.  (3) 

Bootstrapped standard errors are reported in parentheses.  (4) *, significant at 10% level; **, significant at 5% level; ***, significant at 1% level. 
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Table 8:  Effect of HIV education on behavioral outcomes (PSM results for sexually experienced male sample)        
     OLS results  Nearest   k-nearest  Within caliper Within caliper Within caliper Radius   

     for comparison neighbor   neighbor   (δ=0.001)  (δ=0.0001)  (δ=0.00005)  (δ=0.001)  Kernel 

     (N=3436)  (N=3423)  (N=3423)  (N=3199)  (N=1541)  (N=1122)  (N=3199)  (N=3432) 

Dependent Variable (1)    (2)    (3)    (4)    (5)    (6)    (7)    (8)    

 

Had sex within   -0.094***  -0.006   -0.020   0.004   -0.002   0.011   -0.009   -0.011 

last 3 months   (0.031)   (0.031)   (0.030)   (0.030)   (0.041)   (0.039)   (0.027)   (0.031) 

 

Total sex partners  -0.311**   -0.121   -0.229*   -0.089   -0.054   -0.071   -0.183   -0.139 

during lifetime   (0.143)   (0.122)   (0.129)   (0.125)   (0.164)   (0.177)   (0.132)   (0.126) 

 

Total sex partners  -0.477***  -0.097   -0.128   -0.055   0.003   0.011   -0.087   -0.111 

during last 3 months (0.109)   (0.094)   (0.089)   (0.082)   (0.101)   (0.102)   (0.080)   (0.074) 

 

Last sex with   0.053   0.022   0.029   0.016   0.003   0.029   0.037   0.029 

condom    (0.035)   (0.031)   (0.029)   (0.031)   (0.039)   (0.045)   (0.034)   (0.028) 

 

Drug or alcohol use -0.071**   -0.003   -0.009   -0.000   -0.008   -0.026   -0.015   -0.023 

before last intercourse (0.033)   (0.030)   (0.026)   (0.027)   (0.039)   (0.047)   (0.028)   (0.027) 

 

Needle use   -0.057**   -0.046***  -0.027**   -0.044***  -0.033*   -0.046*   -0.029*   -0.026** 

     (0.016)   (0.017)   (0.013)   (0.017)   (0.019)   (0.024)   (0.015)   (0.012) 

                                     

Notes:  (1) Sample is 2009 National Youth Risk Behavior Surveys.  (2) Each cell represents a separate average treatment effect on the treated estimate.  (3) 

Bootstrapped standard errors are reported in parentheses.  (4) *, significant at 10% level; **, significant at 5% level; ***, significant at 1% level. 
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Table 9:  Effect of HIV education on behavioral outcomes (PSM results for sexually experienced female sample)        
     OLS results  Nearest   k-nearest  Within caliper Within caliper Within caliper Radius   

     for comparison neighbor   neighbor   (δ=0.001)  (δ=0.0001)  (δ=0.00005)  (δ=0.001)  Kernel 

     (N=3323)  (N=3272)  (N=3272)  (N=3051)  (N=1264)  (N=967)   (N=3051)  (N=3272) 

Dependent Variable (1)    (2)    (3)    (4)    (5)    (6)    (7)    (8)    

 

Had sex within   -0.059**   -0.023   -0.045   -0.018   -0.013   0.001   -0.037   -0.061** 

last 3 months   (0.030)   (0.028)   (0.029)   (0.029)   (0.037)   (0.047)   (0.028)   (0.025) 

 

Total sex partners  -0.138   0.060   -0.021   0.063   0.051   0.006   0.021   -0.046 

during lifetime   (0.140)   (0.135)   (0.134)   (0.133)   (0.180)   (0.193)   (0.121)   (0.120) 

 

Total sex partners  -0.274**   -0.075   -0.147*   -0.067   -0.046   -0.033   -0.105   -0.172** 

during last 3 months (0.114)   (0.074)   (0.077)   (0.064)   (0.075)   (0.088)   (0.065)   (0.069) 

 

Last sex with   0.066   0.037   0.059   0.037   0.015   0.036   0.056*   0.081** 

condom    (0.041)   (0.036)   (0.037)   (0.036)   (0.056)   (0.056)   (0.033)   (0.034) 

 

Drug or alcohol use -0.023   -0.029   -0.001   -0.027   -0.020   -0.012   -0.003   -0.011 

before last intercourse (0.031)   (0.028)   (0.023)   (0.026)   (0.030)   (0.035)   (0.025)   (0.023) 

 

Needle use   -0.051**   -0.012   -0.016   -0.012   -0.006   -0.007   -0.012   -0.017 

     (0.023)   (0.011)   (0.011)   (0.009)   (0.010)   (0.013)   (0.009)   (0.011) 

                                     

Notes:  (1) Sample is 2009 National Youth Risk Behavior Surveys.  (2) Each cell represents a separate average treatment effect on the treated estimate.  (3) 

Bootstrapped standard errors are reported in parentheses.  (4) *, significant at 10% level; **, significant at 5% level; ***, significant at 1% level. 
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    Table 10:  Sensitivity analysis for male needle use          

         P-values    P-values  

    e
γ     

(full male sample)  (sexually experienced male sample)  

    e
γ
 = 1    <0.0001    <0.0001 

    e
γ
 = 1.5   <0.0001    <0.0001 

    e
γ
 = 2    <0.0001    0.0005 

    e
γ
 = 2.5   0.0002     0.0157 

    e
γ
 = 3    0.0048     0.1041 

    e
γ
 = 3.5   0.0387     0.3053  

    e
γ
 = 4    0.1447     0.5271 

                          

    Note:  (1) Sample is 2009 National Youth Risk Behavior Survey.  (2) These results assess 

    the sensitivity of the PSM estimates from the nearest neighbor matching routine. 
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Table A1.  Examples of school curriculums                          

State          Examples of lesson topics                    
CA           -Stereotypes and myths regarding individuals infected with HIV/AIDS. 

(California Dept. of Educ. 2011)    -Effects on the human body. 

           -Transmission myths and facts. 

           -Recognizing and reducing risks, condom success/failure rates. 

           -HIV testing, community resources. 

 

MD           -Explain how sexual behaviors including abstinence, condom use, sexual activity, and 

(Maryland Dept. of Educ. 2011)    having multiple sexual partners influence contraction of HIV/AIDS and STIs.  

           -Explain how other behaviors such as drug use, sharing needles, mother to child, and  

           occupational exposure influence contraction of HIV/AIDS, STIs, and Hepatitis. 

 

MI           -Clarify the benefits of abstaining from sex or ceasing sex if already sexually active. 

(Michigan Dept. of Educ. 2011)    -Summarize symptoms, transmission, and consequences. 

           -Identify ways to avoid risky situations and behaviors. 

           -Suggest ways to reduce the barriers to condom use. 

           -Apply steps for correct condom use. 

           -Conclude that abstinence from sex and drugs are the most effective ways to avoid HIV. 

 

NH           -Effects of alcohol and other drug use on sexual behavior.  

(New Hampshire Dept. of Educ. 2011)   -Risks of multiple sexual partners. 

           -How to make a personal commitment to avoid pregnancy, HIV and other STIs. 

           -Common routes of transmission of HIV and other STIs. 

           -Relative risks of specific behaviors. 

           -Resources for counseling and testing. 

 

NY           -Avoid alcohol and drugs, which may impair judgment and increase risk for HIV/AIDS.  

(NYC Dept. of Educ. 2010)     -Encouraged to abstain from sexual intercourse. 

           -Some lessons address methods of prevention, including the correct use of condoms. 

           -Address HIV testing.  

 

WA           -Emphasize importance of sexual abstinence outside lawful marriage. 

(Washington Office of Superintendent   -Teach students about behaviors that place a person at risk for HIV infection.  These include 

of Public Instruction 2011)     the dangers of drug abuse, especially those involving the use of hypodermic 

           needles; and the dangers of sexual intercourse, with or without condoms. 

                                                            -Teach that condoms are not a certain means of preventing the spread of HIV and reliance on 

           condoms puts a person at risk for exposure to the disease. 
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Table A2:  Population-level studies on sex and/or HIV education                     
                                 Treatment of  

                    Survey measure of          endogenous 

Citation      Data      Sample     sex and/or HIV education   Methods    education   

Anderson et al. (1990)  1989 Secondary School  Males and females  Respondent self-report   Logistic     No 

Family Planning     Student Health Risk Survey grades 9-12    of having received education  regression 

Perspectives 

 

 Summary of findings: 

   -No association between AIDS instruction in school and sexual behaviors when controlling for knowledge about HIV and AIDS. 

   -Additional knowledge about HIV and AIDS is associated with having fewer sexual partners and using condoms more frequently.  

                                     

Billy et al. (1994)    1982 National Survey   Females aged 15-19  Respondent self-report   Logistic and   No 

Journal of Marriage    of Family Growth         of having received education  tobit regression 

and the Family 

 

 Summary of findings: 

   -Birth control instruction was associated with a decreased likelihood of premarital intercourse among nonblack females. 

                                     

Dawson (1986)    1982 National Survey   Females aged 15-19  Respondent self-report   Logistic    No 

Family Planning    of Family Growth         of having received education  regression 

Perspectives 

 

 Summary of findings: 

   -No association between exposure to sex education and sexual debut. 

   -Exposure to sex education is associated with an increase in contraceptive knowledge and use among sexually active females. 

                                     

Furstenberg et al. (1985)  1981 National Survey   Males and females  Respondent self-report   Comparison of  No 

American Journal of   of Children     aged 15-16    of having received education  outcome  

Public Health                         percentages 

 

 Summary of findings: 

   -Exposure to sex education was associated with a lower rate of sexual intercourse initiation. 
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Table A2:  Population-level studies on sex and/or HIV education (continued)                  
                                 Treatment of  

                     Survey measure of          endogenous 

Citation      Data      Sample      sex and/or HIV education   Methods    education   

Holtzman et al. (1994)  1989 Secondary School  Males and females  Respondent self-report   Logistic    No 

American Journal of   Student Health Risk Survey; grades 9-12    of having received education  regression 

Public Health    1990 Youth Risk Behavior 

       Survey 

 

 Summary of findings: 

   -For both surveys, HIV knowledge was associated with fewer sex partners and a lower rate of needle use. 

                                     

Isley et al. (2010)    2002 National Survey   Females aged 15-19  Respondent self-report   Logistic    No 

Contraception    of Family Growth         of having received education  regression 

 

 Summary of findings: 

   -No association between type of sex education and contraceptive use at first intercourse. 

   -Abstinence-only messaging was associated with decreased reliable contraceptive method use at first intercourse. 

                                     

Kohler et al. (2008)   2002 National Survey   Males and females  Respondent self-report   Logistic    No 

Journal of Adolescent Health of Family Growth   aged 15-19    of having received education  regression 

  

 Summary of findings:  

   -Adolescents who received comprehensive sex education were less likely to report teenage pregnancy. 

   -No association between abstinence-only sex education and pregnancy. 

   -No association between abstinence-only sex education and vaginal intercourse. 

   -Comprehensive sex education was marginally associated with a lower likelihood of vaginal intercourse. 

   -No associate between comprehensive or abstinence-only sex education and STI contraction. 

                                     

Ku et al. (1992)    1988 National Survey   Males aged 15-19   Respondent self-report   Tobit    No 

Family Planning     of Adolescent Males         of having received education  regression 

Perspectives 

 

 Summary of findings: 

   -AIDS and sex education was associated with modest but significant decreases in the number of sexual partners and frequency of intercourse. 

   -AIDS and sex education was associated with more consistent condom use. 
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Table A2:  Population-level studies on sex and/or HIV education (continued)                  
                                 Treatment of  

                     Survey measure of          endogenous 

Citation      Data      Sample      sex and/or HIV education   Methods    education   

Ku et al. (1993)    1988 National Survey   Males aged 15-19   Respondent self-report   Logistic     No 

Public Health Reports   of Adolescent Males         of having received education  regression and 

                            discrete time- 

                            event models 

 Summary of findings: 

   -Instruction about AIDS and resistance skills was associated with delays in first intercourse. 

   -Instruction about biological aspects of sexuality and birth control was associated with earlier first intercourse.  

                                     

Manlove et al. (2008)   2002 National Survey   Males aged 15-19   Respondent self-report   Logistic    No  

Journal of Adolescent Health of Family Growth         of having received education  regression 

 

 Summary of findings: 

   -Hispanic males who received sex education were more likely to use condoms. 

                                     

Marsiglio and Mott (1986)  1984 National Longitudinal Males and Females  Respondent self-report   Logistic     No 

Family Planning    Survey of Work Experience aged 19-27    of having received education  regression 

Perspectives     of Youth 

 

 Summary of findings: 

   -Females who received sex education were slightly more likely to initiate sexual activity at ages 15 and 16. 

   -Older sexually active females who received sex education were significantly more likely to use effective contraceptive methods. 

                                     

Mauldon and Luker (1996) 1988 National Survey   Females aged 15-24  Respondent self-report    Logistic     No 

Family Planning     of Family Growth         of having received education  regression 

Perspectives 

 

 Summary of findings: 

   -Exposure to formal contraceptive education was associated with an increased likelihood of contraception use at first intercourse. 
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Table A2:  Population-level studies on sex and/or HIV education (continued)                  
                                 Treatment of  

                     Survey measure of          endogenous 

Citation      Data      Sample      sex and/or HIV education   Methods    education   

Mueller et al. (2008)   2002 National Survey   Males and females  Respondent self-report    Logistic    No     

Journal of Adolescent Health of Family Growth   aged 15-19    of having received education  regression 

 

 Summary of findings: 

   -Males who received sex education were less likely to have had sex and more likely to have used birth control during first intercourse. 

   -Adolescents who received sex education were more likely to postpone sexual intercourse until age 15. 

   -No association between sex education and birth control use for females. 

                                     

Oettinger (1999)    1979 National Longitudinal Males and females  Respondent self-report   Hazard rate models Yes 

Journal of Political Economy Survey of Youth    aged 10-19    of having received education  with same-sex sibling 

                            fixed effects 

 Summary of findings: 

   -Sex education was associated with earlier sexual activity for females. 

   -Sex education was associated with earlier pregnancy for some groups of females. 

   -No association between sex education and male transitions into sexual activity. 

                                     

Sabia (2006)     1994-1995 National   Males and females  School administrator report  OLS, propensity   Yes 

Journal of Policy Analysis  Longitudinal Study of   grades 7-9    of whether education is offered  score matching,  

and Management    Adolescent Health                 fixed effects, and 

                            instrumental variables  

 

 Summary of findings: 

   -Little evidence exists of a causal link between sex education and sexual behavior after controlling for unobserved heterogeneity. 

                                     

Tremblay and Ling (2005)  Youth Risk Behavior   Males and females  Respondent self-report     Multinomial    No* 

Health Economics   Supplement of the    aged 14-22    of having received education  logit regression 

       1992 National Health  

       Interview Survey 

 Summary of findings: 

   -No association between AIDS education and the probability of abstinence. 

   -AIDS education raises the likelihood of condom-protected relative to unprotected intercourse. 

   -Young women are influenced more by AIDS education than young men. 

                                     

*Using a Hausman-type test, Tremblay and Ling (2005) fail to reject the null hypothesis of exogeneity and only report results where HIV education is assumed to 

be exogenous. 
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Table A3:  The distribution of students by HIV education status within each block      

Full male sample 

  Block      HIV ed. = 1    HIV ed. = 0    Total   

  1       1       0       1 

  2       38       26       64 

  3       80       36       116 

  4       340      69       409 

  5       1815      224      2039 

  6       2940      203      3143 

  7       722      34       756   

  Total      5936      592      6528 

Full female sample 

  Block      HIV ed. = 1    HIV ed. = 0    Total   

  1       28       12       40 

  2       286      70       356 

  3       1765      212      1977 

  4       3284      228      3512  

  5       1046      51       1097   

  Total      6409      573      6982 

Sexually experienced male sample 

  Block      HIV ed. = 1    HIV ed. = 0    Total   

  1       2       1       3 

  2       44       36       80 

  3       319      76       395 

  4       1079      131      1210 

  5       1627      121      1748   

  Total      3071      365      3436 

Sexually experienced female sample 

  Block      HIV ed. = 1    HIV ed. = 0    Total   

  1       9       5       14 

  2       159      36       195 

  3       992      127      1119 

  4       1887      107      1994   

  Total      3047      275      3322 
                           

Note:  (1) Sample is 2009 National Youth Risk Behavior Survey.   

 


