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Abstract 
 

Title V, Section 510 of the Social Security Act, passed in 1996 and implemented in 1998, 

appropriates funding to states for the purpose of educating minors on the benefits of abstinence 

before marriage.  Despite considerable research on the impact of abstinence education on teen 

fertility outcomes, high quality population-level studies on state abstinence education using panel 

data are absent.  This paper uses state-level data to analyze the impact of abstinence education on 

the birth rates for teens 15-17 years by evaluating the Title V, Section 510 State Abstinence 

Education (SAE) program.  For an average state, increasing spending by $50,000 per year on SAE 

can help avoid approximately four births to teenagers, resulting in net savings of $15,652 to the 

public for each birth avoided.    
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1. Introduction 

Although teen fertility rates are on the decline in the United States, the U.S. still has one 

of the highest rates of teen pregnancy, ranking first amongst the industrialized nations 

(Guttmacher 2002; Sen 2003; Barnett and Hurst 2003).  The cost of childbearing is estimated to 

have been approximately $9.1 billion in 2006 (Hoffman 2006), affecting a number of institutions 

ranging from the health care system, child welfare, and public sector health care to the state and 

federal prisons systems.  It is estimated that the average child born to a female under the age of 

19 receives assistance from the public sector amounting to $1,430 every year.
1
  The aim of this 

paper is to use state-level panel data from the U.S. to examine the impact on teen births in 

relation to a federal government-sponsored State Abstinence Education (SAE) program that 

promotes the importance and consequences of abstaining from premarital sex. 

Several studies have used state-level data to estimate pregnancy, births or abortions as a 

function of a set of determinants such as abstinence, abortion laws or some forms of sex 

education.  For instance, the results of Levine (2003) provide strong support for an impact of 

parental-consent abortion laws on teen pregnancy rates, but no impact on births.  Kearney and 

Levine (2009) find a decline in births when cheaper family planning services are made available 

to higher-income women.  However, Paton (2002) finds no evidence that greater access to family 

planning services helps in reducing underage births or abortions.      

Many previous studies investigating the effects of various public policy interventions 

have relied on randomized-control trials (RCTs).
2
  Randomized experiments have a superior 

advantage in terms of their internal validity, which other methods such as difference-in-

differences do not readily provide.  If successful random assignment to control and treatment 

groups are undertaken, RCTs can provide accurate and useful information on observable 

differences that are attributable to intervention and not to confounding influences.  However, 

controlled experiments lack external validity.  These experiments tend to focus on a specific 

                                                 
1
 Monetary values are in 2004 dollars.  For the period 1991-2004, it was estimated that taxpayers contributed $161 

billion to support teen childbearing. Further, Hoffman (2006) states that the reduction in teen birth rates during the 

same period has resulted in an estimated savings of $6.8 billion in 2004.  Private expenditures or savings are not 

included in these estimates.  

 
2
 An RCT is a trial involving two randomly selected groups: one is the experimental group, which receives the 

intervention that is being tested, and the other is the comparison or control group, which receives a different 

treatment.  The different treatment may in fact be a placebo (fake or inertial treatment).  Neither of the groups knows 

whether it is receiving the “real” treatment or the “control” one.  For an example, see the meta-analysis by DiCenso 

et al. (2002).  
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population with particular characteristics in a controlled environment and for this reason, the 

results cannot be readily generalized to other settings.  Furthermore, a challenge for controlled 

designs is the potential for the control group, especially in the case of teens, to change its 

behavior in rather unexpected ways (Kirby et al. 1994) or for the treatment group to refuse 

program intervention.  Although a large number of RCTs have been conducted to analyze the 

impact of abstinence education, population-level studies that use state-level panel data are 

absent.  Despite the preponderance of individual-level studies, because of the shortcomings 

identified above, there is the possibility for the results of these studies to be overestimated and 

the external validity could be brought into question.  This state-level analysis is designed to 

address the lack of external validity and to complement the work done in previous studies.      

Using state-level panel data, I present evidence that SAE programs supported by the 

federal Title V, Section 510 grants have led to a statistically significant decline in teen birth 

rates.  I use difference-in-differences analysis where teens 15-17 years are the group targeted for 

the program, while 25-29 year-olds are used as the control group.  The findings are robust to 

various model specifications, as well as to various control groups. 

The remainder of the paper is organized as follows:  Section 2 presents background 

information on recent trends in teen birth rates in the U.S., institutional details on the Title V 

SAE program, analytical framework and a literature review of studies related to this research.  In 

Section 3, I describe the data used in the analysis, while Section 4 describes the empirical 

strategy.  The results of my findings are provided in Section 5, which is followed by sensitivity 

analyses in Section 6.  Section 7 addresses some caveats to the research, as well as discusses 

some policy issues.  Section 8 concludes.     

 

2. Background 

2.1. Teen Birth Rates in the United States 

The U.S. has one of the highest teen birth rates in the developed world and there is 

reasonable consensus that the present rates are a source of concern from a social and economic 

standpoint.  In 2005, there were approximately 415,000 teen births to women age 15-19, or 

roughly 41 out of every 1,000 females in this age range give birth.  Teen birth rates in the U.S. 

continue to witness a decline, albeit at a slower pace, for more than a decade.  To put into 
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perspective, since their peak in 1991, teen birth rates have declined by 34 percent with the impact 

being largest amongst 15-17 year olds (Martin et al. 2007).  An increasing number of studies 

have concluded that abstinence and improved contraceptive practices are influential in causing 

much of the decline (Santelli et al. 2007).   

 There is substantial variation in teen birth rates across different strata: race, ethnicity 

and state of residence.  In 2005, the birth rate among non-Hispanic Black teens was 60.9 per 

1,000 which was more than twice the rate of 25.9 per 1,000 among non-Hispanic Whites.  For 

Hispanic teens, this rate was 81.7 per 1,000.  Among states, birth rates to teens were lowest in 

New Hampshire with 17.9 births per 1,000 girls age 15-19 while the highest rate of 63.4 per 

1,000 was recorded in the District of Columbia (Martin et al. 2007).   

 For more than a decade, federal and state policies on sex education have been skewed 

in favor of abstinence education which teaches the harmful physiological and psychological 

effects of premarital sex.  While both forms of sex education – abstinence and contraception - are 

encouraged and allowed, none of the states require that contraception use be stressed.  Sex 

education with a contraceptive focus is taught within the context of the riskiness in relying on 

failure-prone mechanisms.  Currently, there is no federal government-funded program for 

comprehensive sex education while funding for abstinence-centered programs have been 

channeled through three main streams: the Adolescent Family Life Act (AFLA) in 1981, Section 

510 of the Social Security Act (Title V) in 1996 and the Community-Based Abstinence 

Education (CBAE) in 2000.  Greater emphasis has been placed on funding the Title V program.  

  There are several reasons why this has been the case.  Total funding under the AFLA 

has been small compared to SAE funding which has tended to be at least four times as large.  

Further, less than half of the funding under the AFLA has been allocated for the prevention of 

teen pregnancy.  The AFLA program is still ongoing.  Under the CBAE arrangement, funding for 

abstinence education has been performed solely at the community level without any state 

approval.  That is, grants awarded under the CBAE went directly to community-based 

organizations from the U.S. Department of Health and Human Services (HHS).  In the case of 

the SAE program, all funding for abstinence education require state approval. Over time, both 
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the AFLA and the CBAE have undergone legislative changes because of a perceived lack of 

focus or the restrictive nature of the programs.
3
  

 

2.2. Title V State Abstinence Education (SAE) Program 

Since 1998, in accordance with Section 510, Title V of the Social Security Act passed in 

1996; the federal government is mandated to make funds available to all states for the specific 

purpose of teaching and educating children to refrain from premarital sex through a State 

Abstinence Education (SAE) program.
4
  The aim of the program is to educate and promote the 

idea that abstinence is the preferred way of preventing pre-marital teen pregnancy and births.  

The motivation for Title V arose out of the concern for the high rates of teen pregnancy prior to 

the 1990s and the substantial social costs to the public sector.   

In 1998, the law required that the federal government appropriates $250 million for states 

over five years ending in 2002.  A criterion for receiving these funds includes a state contribution 

of three dollars for every four dollars of program-associated federal grants it receives.  Thus, if 

states are to use all of the annual federal appropriation of $50 million in any one year, then the 

total grants available for the SAE program are estimated to be $87.5 million.
5
  In 2002, the $50 

million per year federal Title V SAE program was extended for another five years until 2007.  

Since then, the U.S. Congress has made a request for further appropriations. 

The target groups are children within the age range of 12-17 years.  The federal 

government provides funding in the form of grants to states; and there is “great diversity in how 

Section 510 abstinence funds are distributed” (Mathematica Policy Research 2009).  In any given 

year, the annual $50 million appropriation is divided into 80-90 awards, each with a value 

between $250,000 and $650,000.  In the majority of the cases, states implement the SAE grants 

                                                 
3
 See Advocates for Youth website http://www.advocatesforyouth.org/index.php/publications/429.html?task=view.  

Accessed 14 December 2010. 

 
4
 Since June 2004, the SAE program has been managed and administered by the Administration for Children and 

Families (ACF) as well as Family and Youth Services Bureau (FYSB).  Previously, this was the responsibility of the 

Health Resources and Services Administration‟s (HRSA) Maternal and Child Health Bureau (MCHB). See the ACF 

website http://www.acf.hhs.gov/programs/fysb/content/abstinence/factsheet.htm.  Accessed 3 March 2009. 

 
5
 Monies are distributed between states according to the following process: Grants are awarded to states based on a 

statutory formula which is partly determined by the proportion of low-income children in a state to the total number 

of low-income children in all states according to the latest census data. The state is required to match 75 percent of 

Title V funds.  See the ACF website http://www.acf.hhs.gov/programs/fysb/content/abstinence/factsheet.htm.  

Accessed 3 March 2009. 

http://www.ssa.gov/OP_Home/ssact/title05/0510.htm
http://www.advocatesforyouth.org/index.php/publications/429.html?task=view
http://www.acf.hhs.gov/programs/fysb/content/abstinence/factsheet.htm
http://www.acf.hhs.gov/programs/fysb/content/abstinence/factsheet.htm
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through local organizations, which may include churches and other non-profit organizations.
6
 All 

users of the federal government funds must be guided by the “A-H definition”.
7
 

 

2.3. Analytical Framework and Related Literature 

Education has long been considered an important factor in determining fertility and the 

behaviors that affect fertility outcomes.  Three main channels have emphasized the causal effect 

of education.  In the first, education increases an individual‟s permanent income through 

improved employment outcomes.  As a result, the opportunity cost of raising children (in terms 

of potential foregone earnings) rises and so the optimal fertility choices result in fewer but higher 

quality children (Becker 1965; Becker et al. 1990).  The second channel posits that higher 

educated females seek higher educated males (assortative behavior), causing permanent income 

to rise further with implications for fertility choices (Behrman and Rosenzweig 2002).  The third 

– allocative mechanism - suggests that education improves an individual‟s knowledge, thus 

increasing the ability to efficiently process this information in making optimal fertility choices 

(Grossman 1972).   

 The effect of education on fertility choices may be analyzed in the spirit of Grossman‟s 

(1972, 2005) efficiency allocation framework, whereby higher educated individuals have access 

                                                 
6
 Massachusetts is the only state that utilizes all of its funding in one block.  

  
7
 This is not the first for abstinence-only education.  Such programs have been ongoing for a few decades as far back 

as 1981 during the Ronald Regan administration (see Economist article “Just Say No” at www.economist.com, 

accessed 12 February 2009).  However, the programs today are unique in their stated requirements and goals.  

The “A-H” definitions require that each grant must: 

A. Have as its exclusive purpose teaching the social, psychological, and health gains to be realized by 

abstaining from sexual activity,  

B. Teach abstinence from sexual activity outside marriage as the expected standard for all school-age children,  

C. Teach that abstinence from sexual activity is the only certain way to avoid out-of-wedlock pregnancy, 

sexually transmitted diseases, and other associated health problems,  

D. Teach that a mutually faithful, monogamous relationship in the context of marriage is the expected standard 

of sexual activity,  

E. Teach that sexual activity outside the context of marriage is likely to have harmful psychological and 

physical effects,  

F. Teach that bearing children out-of-wedlock is likely to have harmful consequences for the child, the child‟s 

parents, and society,  

G. Teach young people how to reject sexual advances and how alcohol and drug use increases vulnerability to 

sexual advances, and 

H. Teach the importance of attaining self-sufficiency before engaging in sexual activity. 

http://www.economist.com/


 6 

to more information to make the optimal fertility choices.  Simultaneously, with this information, 

they also know the resultant harmful effects of choosing a sub-optimal path such as early 

childbearing.  The problems of two-way causality and the possibility of third-variables 

influencing outcomes are also discussed in detail in Grossman (2005).  These issues, as they 

pertain to this work, are addressed later in the paper.  These ideas can be summarized as  

Y=f(C, X)              (1) 

where Y measures some fertility outcome and C represents choices influencing fertility 

outcomes.  For example, C may stand for whether a teenager decides to abstain or practice 

contraceptive use, both of which are choice variables affecting fertility.  The vector X denotes all 

other factors that can affect the outcome.   

 As argued above, it is also true that schooling can influence the choices made as it 

relates to fertility.  If schooling does not influence the exogenous factors in the vector X, choice 

outcomes may be analyzed as follows: 

C=g(S, X)               (2) 

where S is a schooling variable which also includes sex education.  Substituting Equation 2 into 

Equation 1 yields 

Y=h(S, X)                (3) 

This is the reduced-form equation which is estimated in the paper.   

 Following the general lack of consensus in explaining the unprecedented rise in 

pregnancies in the 1970s and 80s (Akerlof et al. 1996; Willis 1999) and the subsequent decline in 

the 1990s, more attention has been paid to the impact of changes in teen fertility behavior as a 

result of increased sex education.  Building on previous theories, economists such as Oettinger 

(1999) have incorporated rational choice models to explain how information affects individual 

behavior through a change in utility.       

A number of policy approaches have been used to address the problems of early 

pregnancy and childbearing.  There are three broad policy initiatives: those that increase access 

to contraceptives; those that alter the financial costs and incentives to childbearing; and those 
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that highlight information through targeted interventions within schools and communities.
8
  The 

latter consists of three categories: sex education with a focus on abstinence, sex education with a 

focus on contraceptive use, and a multi-component youth development program.
9

  The 

investigation undertaken in this paper addresses the last policy issue. 

A number of studies, albeit with mixed results, have examined the relationship between 

abstinence education and pregnancy, and birth outcomes (Frost and Forrest 1995; Doniger et al. 

2001; DiCenso et al. 2002).  One major criticism of these studies is the over-representation of a 

particular group of participants.  That is, the tendency has been to choose a disproportionate 

number of African-Americans and Hispanics, which represent the lower economic groups in 

society.  Other wide-ranging studies that are void of this critique have also found mixed results 

in the outcomes of abstinence education on sexual behavior and fertility (Kirby et al. 1994; 

Cabezón et al. 2005; Borawski et al. 2005). 

Closer to this paper have been several studies analyzing the impact of Title V SAE 

programs; but none has been conducted using extensive state-level panel data analysis.  Those 

studies that have utilized panel data have been limited to very short time-series components with 

the individual being the unit of analysis.  The results have been mixed with some noting the 

ineffectiveness of the Title V SAE program (Barnett and Hurst 2003; Devaney et al. 2008) while 

others (Denny et al. 1999; Carter-Jessop et al. 2000; Lieberman et al. 2000) have found that the 

programs have resulted in a decline in sexual activity.  Card (1999, p. 279) has argued that the 

effects of SAE programs are still inconclusive, noting that abstinence education programs have 

been “a partial contributor to the country‟s focus on the problem of teen pregnancy, a focus that 

has led to the…decline in the teen birth rate.” 

Recently, one notable study examining the impact of Title V, Section 510 programs over 

a multi-year period is the April 2007 evaluation report by Mathematica Policy Research.  The 

evaluation is a study of four abstinence programs.
10

  The report has found that “none of the 

                                                 
8
 An example of altering the incentives to childbearing is the Family Cap welfare reform policy in the mid-1990s, 

which ended the practice of providing families on welfare with cash benefits upon the birth of a new child (Kearney 

2008). 

 
9
 While this paper focuses on the first category, the youth development program – a relatively expensive initiative - 

incorporates a more holistic approach to addressing the issue of teen childbearing.  See Kearney (2008) for a 

discussion of this issue.   

 
10

The programs are My Choice, My Future in Virginia; ReCapturing the Vision in Florida; Families United to 

Prevent Teen Pregnancy in Wisconsin; and Teens in Control in Mississippi. 
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individual programs had statistically significant impacts on the rate of sexual abstinence…” 

(Mathematica Policy Research 2007, p. 30).  Despite carrying out a “gold standard” randomized 

trial design (Kearney 2008), this study is not without concerns, some of which have been 

highlighted in the Mathematica report.  First, the results of the evaluation cannot be generalized 

for all teens, since the “findings provide no information on the effects the programs might have if 

they were implemented for high school youth...” (Mathematica Policy Research 2007, p. 61).
 11

  

A second concern relates to the possible lack of statistical power of the evaluation tests given the 

small sizes (including control group), which range from 447 to 714 individuals.  This paper uses 

a multi-year approach, but makes a different contribution relative to the Mathematica study, 

incorporating state-level panels in a difference-in-differences setting, controlling for observable 

and unobservable factors in further investigating the causal nature of the SAE program. 

   

3. Data 

The data consist of a panel of 49 U.S. states (including the District of Columbia) that 

receive funding for SAE as per Title V, Section 510 of the Social Security Act.
12

  I exclude the 

state of California because it has never applied for any funding during these years.
13

  The 

observations are annual and span the period 1991-2005.
14

   

 

                                                 
11

Within the Mathematica report, the RCT programs being analyzed were aimed at children who attended 

elementary and middle schools. 

   
12

 All states, with the exception of California, have received SAE funding from the Federal government since the 

implementation of the program in 1998.  However, in 1997 a few states had been engaged in teaching abstinence 

using funding received from a Title XX grant under the Ronald Reagan Administration, also known as Adolescent 

Family Life Act (AFLA) enacted in 1981. These “modest” abstinence programs were supported by a Federal reform 

initiative called the Personal Responsibility and Work Opportunity Act of 1996 (Maureen Duran, “Re: Effects of 

Funding,” email message to author, May 2008). 

 
13

 Later, I include California in the analysis but the results remain largely unaffected.   

 
14

 The period 1991-2005 is chosen since, in difference-in-differences estimation, we are examining the effect of the 

treatment, SAE (which began in 1998) by comparing the treatment group (birth rates for 15-17 year olds) after 

treatment, both to the treatment group before treatment and to a control group (birth rates for 25-29 year olds).  

Therefore it is necessary to have information before the treatment has started.  The choice of period coverage is also 

based on data availability and also for the fact that teen birth rates began to fall in the early 1990s.  As I show later, 

using different sample periods (sub-samples) still produces results, which are consistent with the main findings. 
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3.1. Birth Rates and State Abstinence Education (SAE) Funding 

The birth rates for females 15-17 and 25-29 years are obtained from the Center for 

Disease Control (CDC), which publishes annual data on the number of births by state, age group, 

race and ethnicity.  Females who give birth during the ages 25-29 are considered to be the 

control group, while those giving birth during minor years act as the treatment group.  Birth rates 

are expressed as births per 1,000 female age-specific population.   I also analyze birth rates by 

race and ethnicity.        

The data on Title V, Section 510 SAE funding for each state and year come from the U.S. 

Department of Health and Human Services Administration for Children and Families (ACF).  

The Title V program has been in existence since 1998 and each subsequent year the federal 

government has appropriated $50 million for the SAE program.  The distribution of funds to 

each state is based on a formula that takes into account the proportion of low-income children in 

a state to the total number of low-income children in all states.  Each state is then required to 

provide 75 percent of this amount in matching funds.  The SAE data include the matching 

amount.  Since the data are reported in current dollars, the dollar amounts are expressed in real 

terms using the consumer price index, which is obtained from the Federal Reserve Bank of 

Minneapolis.
15

  To obtain the per capita SAE funding in real terms I then divide each state‟s SAE 

funds expressed in real terms by its population.  In other specifications, I use other categories of 

population to deflate real SAE funds (example: population of 15-19 and 10-19 year-olds).  

During the period under investigation, all states with the exception of California have requested 

Title V SAE funding.
16

   

Tables 1A and 1B display summary statistics for the birth rates and SAE per capita 

funding variables that I use in this analysis.  The definition of each variable is given in the first 

column.  Columns 2-4 show the descriptive statistics (mean, standard deviation and number of 

observations) for all state and year combinations in the sample.  The tables also provide variable 

definitions and descriptive statistics for other controls used in the model.   

                                                 
15

 The base year for the consumer price index series from the Federal Reserve Bank of Minneapolis is 1982-1984.  

In this analysis, I use 2005 as the base year.  http://www.minneapolisfed.org/.  Accessed 23 February 2009.  

 
16

 This is important because this situation is like an exogenous event since all states accept SAE funding.  If for 

some reason, some states decide not to take the SAE funding while others access it, then this creates an endogenous 

event. 

http://www.minneapolisfed.org/
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3.2. Other Controls 

In the regressions, I include social, economic, demographic as well as medical and health 

policy variables to control for other factors that affect teen birth rates.  State and year fixed-

effects are also included in all model specifications.  All data sources are listed in Appendix 1 

Table 1.  Teen birth rates are likely to be affected by the rape rate.  A number of studies, such as 

Donovan (1996), consider the effects of statutory rape on adolescent pregnancy, where some 

findings reveal at least 50 percent of children born to minors have an adult male as the father.   

The rape rate is calculated as the number of rapes per 100,000 of the population and is obtained 

from the Federal Bureau of Investigation (FBI) Uniform Crime Reports (UCRs).  The robbery 

rate is also obtained from the FBI UCRs and it measures the number of robberies per 100,000 

population.  I control for another related variable, imprisonment rate, which measures the 

number of incarcerations per 100,000 population.  These variables are proxies for difficult-to-

observe state characteristics that may be correlated with teen births.  The data source is the same 

as the previous two variables.   

Economic conditions may affect adolescent birth rates.  Therefore, I include the poverty 

rate, which is the percentage of the population below the poverty level.  The data come from a 

variety of sources including the Census Bureau and the National Center for Education Statistics 

(NCES).  I also control for the proportion of the state‟s population that is Black and the 

proportion of the state‟s population consisting of Hispanics.  Both sets of variables come from 

the Population Division of the U.S. Census Bureau.  High school graduation rate is also included, 

as some studies show a strong association between teen child bearing and high school 

completion (Hofferth et al. 2001).  The variable high school graduation rate is constructed as the 

percentage of students graduating from high school.
17

  I also control for the rate of urbanization 

of the state.
18

       

Finally, I consider two health policy variables, which are indicator variables to represent 

whether or not a particular type of abortion restriction has been in place in a state in a given year.  

The first is Medicaid funding restriction, which prohibits the use of public resources to perform 

therapeutic abortions.  This variable equals one for states where Medicaid pays for abortions and 

                                                 
17

 Swanson (2004) provides an extensive account on how this variable is derived. 

 
18

 I thank Naci Mocan for providing the data. 
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zero otherwise.  The second restriction is a parental consent/notification or informed law, which 

requires a minor to notify, obtain consent from a parent or be given professional advice from 

medical personnel before proceeding with an abortion.  The variable takes the value of one if 

such a state has a parental consent/notification or informed law in place in that year, otherwise 

the variable assumes a zero value.  The information in constructing these variables comes from 

various issues of the Guttmacher Report on Public Policy, other reports from the Guttmacher 

Institute and from various publication issues of the National Abortion and Reproductive Rights 

Action League (NARAL).
19

  

 

4. Empirical Strategy 

The empirical strategy is to estimate the impact of Title V SAE on the fertility rates of 

12-17 year-olds.  The first procedure is to estimate a regression model in which the birth rate for 

teens 15-17 years old is explained by abstinence education through Title V SAE funding.
20

  

Equation 4 depicts this model: 

 Birthrateit= α0 + α1SAEit + α2Xit +λi +γt + ηit + eit  (4) 

where i is an index for state and t indexes years.  The dependent variable is the birth rate for 15-

17 year-olds, SAEit is the real per capita funding for SAE programs, which occur after the 

introduction of Title V.  The vector X includes other variables (which I described earlier) that 

may be determinants of birth rates, such as demographic characteristics in the state, socio-

economic conditions in the state, as well as medical and health policy variables of the state.  I 

also control for state fixed-effects (λi), year fixed-effects (γt) and state-specific linear trends (ηit).  

The random error term is eit.   

In the specification above, a significant relationship between SAE funding and birth rates 

of 15-17 year-olds could be due to correlation between SAE funding and birth rates in general, 

leading to a spurious relationship.  Therefore, I use the specification in Equation 4 to obtain 

                                                 
19

 NARAL produces the publication “Who Decides? A State-by-State Report on the Status of Women‟s 

Reproductive Rights” that provides information on state laws and other legislative information that are related to 

reproductive rights. 

 
20

 I use 15-17 year-olds as the treatment instead of 12-17 year-olds because data on the latter age group are not 

readily available over the length of the period under consideration.  Further, the available births data for the 

excluded 12-14 year-olds account for a relatively small proportion of births for 12-17 year-olds. 
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counterfactual estimates of the impact of SAE funding on birth rates of older women, 

specifically 18-19 and 25-29 year-olds.  The estimates should provide some measure of any 

benefits of the SAE program to older women.  Since SAE is explicitly geared towards school-

aged teens, then I do not anticipate any statistically significant results from this experiment.   

  As a second procedure, I employ a difference-in-differences method with the variables 

in first-differences exploiting the variation in the birth rates across states and time.
21

   Difference-

in-differences estimation allows the comparison of teen birth rates before and after the 

introduction of Title V SAE between 15-17 year-olds and 25-29 year-olds.  Specifically, I 

estimate the effect of SAE funding on birth rates using first-differences depicted in Equation 5:   

 ∆Birthrateait= β0 + β1∆SAEit + β2Youngit + β3(Youngit * ∆SAEit ) + β4∆Xit +λi +γt + eit  (5) 

where the dependent variable is the change in birth rates from one period to the next for age 

group a where a stands for females 15-17 years old (the treatment group) or those in the control 

group who are older.  On the right-hand side of the equation, ∆SAEit is the change in real per 

capita funding for SAE programs, which occur after the introduction of Title V; Youngit is a 

binary variable that equals one for birth rates for teens 15-17 years old and equals zero 

otherwise.
22

  The coefficient on the interaction term, (Youngit * ∆SAEit ) captures the association 

between differences in changes in birth rates specific to the treatment group (females 15-17 years 

old) relative to the control group in all states in the years after the SAE program was 

implemented (relative to the period prior to the Title V Section 510 law).
23

  This is the 

difference-in-differences estimator of the effects of the change in SAE funding on changes in 

birth rates.  The vector X is the same as the specification in Equation 4.  Although state fixed-

effects drop out by differencing, I include state dummies and keep the year dummies.  The 

random error term is
ite .  The identifying assumption is that any relative shift in the birth rate for 

teens 15-17 years is due to the implementation of the Title V SAE program. 

                                                 
21

 In addition, first-differencing eliminates different trends in age-specific birth rates that may exist.  

  
22

 The SAE amount comprises the Title V, Section 510 allocations from the federal government plus the 75 percent 

matching contribution of each state. 

 
23

 The impact of SAE funding on birth rates of the older group (control) is β1, the impact on the 15-17 year-olds is 

(β1+ β3).  Thus, the differential impact is represented by β3, which is the coefficient of interest. 
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In this analysis, a preferred control group might be females 25-29 years old.  The reason for 

this selected group is non-trivial.  The selection of this particular age group of females ensures 

there is no contamination of either group with the other during the period of SAE funding, which 

spans the period 1998-2005 in the sample. In this instance, females 25-29 years old in 2005 will 

have been in the 18-22 years range in 1998, which marks the start of the SAE program.  At the 

same time, females 15-17 years and who have started the SAE program in 1998 will never 

become part of the control group even into the year 2005 where they will be 22-24 years old.  

Notwithstanding, consideration is given to the significant physiological differences between 

these two groups and so I use a younger control group of 18-19 year-olds in a restricted sample.  

I investigate this in the section on sensitivity analysis.   

Figure 1 shows trends in birth rates for minors and older females 25-29 years for all states 

before and after the introduction of the SAE program.  Birth rates for females 15-17 (25-29) 

years are declining (increasing) even before the Title V SAE program was implemented.  This is 

important since time trends must be held constant to accurately estimate any effect of the 

program.  These different age-specific trends in birth rates occur before the implementation of 

the Title V program and are not directly related to the SAE program.  The presence of these 

trends poses potential identification problems; and to eliminate the different trends that may exist, 

I perform the analysis in first-differences.  

 

5. Results 

5.1. The Impact of State Abstinence Education on Births to Minors 

Using the model in Equation 4, I estimate the relationship between Title V SAE funding 

and birth rates for females 15-17 years old.  The results are reported in Table 2 where the main 

coefficient of interest is that related to the SAE funding variable.  There is indication that SAE 

through Title V funding is associated with a decline in birth rates for females 15-17 years.  

Columns (1) and (2) of Table 2 present the results where the dependent variable is birth rates for 

15-17 year-olds.  Both specifications are similar except that column (2) includes a linear state-

specific trend.  In both specifications, the coefficient is negative and statistically significant.   

These results may be due to correlation between funding and birth rates in general.  If 

there is correlation between funding and birth rates for older women, then this can have 
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implications in any effort to establish some possible causal relationship between abstinence 

education and birth rates for minors.  I address this by performing a counterfactual analysis by 

running regressions similar to the specifications in the first two columns of Table 2, except that 

the dependent variable is birth rates for females 18-19 years (columns 3 and 4) and birth rates for 

females 25-29 years (columns 5 and 6).  In all four specifications, abstinence education through 

Title V funding has no significant impact on birth rates for older women.    

The above results provide a basis from which further analysis can be undertaken to 

investigate the impact of the program on teen birth rates using difference-in-differences 

analysis.
24

 

  

5.2. Difference-in-Differences 

Table 3, columns (1)-(2), shows the birth rates for females 15-17 years and 25-29 years, 

before and after the implementation of the SAE program in 1998.  Prior to the introduction of the 

SAE program, the birth rate (births per 1,000 age-specific female population) for 15-17 year-olds 

was 33.6, compared to 113.3 for older females.   After the introduction of the SAE program, the 

birth rates for 15-17 year-olds fell to 23.7, compared to an increase to 116.3 for 25-29 year-olds.   

Column (3) shows the difference in these two differences.  The implied impact of Title V, 

Section 510 SAE program on birth rates for younger females is a decline of 12.9 births per 1,000 

age-specific females.  In columns (4)-(6), I show the same results in first-differences terms, 

which suggest that the implied effect of changes in the SAE funding on changes in birth rates for 

15-17 year-olds compared to older females is 2.1.  With no control variables, these are the results 

from a difference-in-differences model in its simplest form.  As explained earlier (see Figure 1), 

there were trending patterns in birth rates before the introduction of any Title V SAE program.  

This highlights the need to control for the differential trends across state and time in an 

econometric model.   

                                                 
24

 Although not statistically significant, the coefficient estimate on the SAE Funding term for 25-29 year-olds 

appears quite large.  This can influence the difference-in-differences estimation strategy when this older group of 

women is used as the control group.  Upon closer examination, although the coefficient is large in absolute value, 

the change in birth rates compared to the baseline scenario is smaller than the changes which occur for 18-19 year-

olds.  For example, the coefficient of 2.122 (column 5, Table 2) implies an increase of less than a two percent 

change in birth rates for women 25-29 years.  On the other hand, for the 18-19 year-olds with mean birth rate of 

about 28, the coefficient of 1.453 (column 2, Table 2) implies a more than 5 percent change.  In addition, the results 

are statistically significant and of the expected sign for teenagers while for the older groups they are not significant.   
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Table 4 reports the difference-in-differences estimates from a regression model of the 

form of Equation 5, where the dependent variable is the change in birth rate.  All variables are in 

first-differences.  Taking first-differences allows for the elimination of linear trends.  This is 

potentially important as the treatment and control group, with each containing births to women 

of different ages, may have differential trends over time.
25

   In all specifications of the model, I 

cluster standard errors at the state level.
26

  Although not reported, all results include the full set 

of controls, state fixed-effects and year fixed-effects.  In column (1), the real SAE funding 

variable is deflated by the total population to obtain the per capita term.  The Title V SAE 

program leads to a decrease in the birth rates for 15-17 year-olds; and this effect is statistically 

significant.  Given the potential for birth rates to be influenced by non-linear effects, I expand the 

specification in column 1 to include a complete set of interactions: state*year, state*age and 

age*year effects.  The results are shown in column 2.  In this specification, the coefficient on the 

interaction term ∆SAE Funding*Young, increases in magnitude and remains negative and 

significant.  

In columns 3 and 4 of Table 4, I extend the analysis of the impact of the SAE funding on 

birth rates by investigating different specifications of the real SAE funding variable deflated by 

different population subgroups.  Whereas in columns 1 and 2 real SAE funding is deflated by 

total population to obtain real SAE funding per capita; in columns 3 and 4, I instead deflate the 

real SAE funding variable by the population of 15-19 year olds; while in columns 5 and 6, real 

SAE funding variable is deflated by the population of 10-19 year olds.  Apart from using the 

various different population sub-groups as deflators, the specifications in columns 1 and 2 are 

respectively identical to those in columns 3 and 4 and columns 5 and 6.  Even with the change in 

specification of the real SAE funding variable, the results of the differential impact of SAE 

funding on birth rates for teens 15-17 years remain negative and statistically significant.  

                                                 
25

 There is also a statistical advantage to using the first-differenced model.  If the errors in the first-differences model 

are serially uncorrelated, then it can be “shown that the first-difference estimator is most efficient…” (Wooldridge 

2002, p. 281).  I test for serial correlation in the first-differences model by regressing the residual errors (obtained 

from a regression of Equation 5) on the lagged values.  If there is a statistically significant coefficient on the lagged 

residual term this will indicate the presence of serial correlation.  The coefficient of the lagged residual was -0.026 

with a p-value of 0.337 and t-statistic of -0.96, suggesting there is no evidence of serial correlation. 

 
26

 Angrist and Pischke (2008) also suggest that “reliable inference using a standard cluster adjustment” is achieved if 

the number of clusters is reasonably large (not less than 42).  The authors further explain that “as far as serial 

correlation goes, most of the evidence suggests that when you are lucky enough to do research on US states…you 

are on reasonably safe ground...” (pp. 175-176). The idea is that if there are too few clusters, serial correlation will 

tend to be underestimated.  This analysis contains 49 clusters. 
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Although there is no overly strong reason to prefer one population sub-group over the others, in 

conducting subsequent analyses, I shall use the specification with total population as the 

denominator since this specification represents a relatively more conservative estimate of the 

impact of the program.      

 To put into context, consider the result in column 1 of Table 4 which is the preferred 

specification.  If the change in real SAE funding goes up by one cent per capita, this will 

generate a reduction in the birth rate for 15-17 year-olds by 0.04 births per 1,000 age-specific 

population. In other words, a one cent per capita increase in SAE funding is equivalent to an 

injection of $50,000 for an average state per year.  This increased spending could result in an 

average state avoiding approximately 4 teen births per year (see Appendix 2 for a comparison of 

this result with another study on abstinence education).
27

   The results are also similar across the 

specifications.  

 

5.2.1. Impact of the State Abstinence Education program on Race-Specific Birth Rates  

Given the results of Bronars et al. (1994) and Abrevaya (2001) that link race with fertility, 

it may be informative to investigate the impact of the program on the birth rates for Blacks, 

Whites as well as Hispanics.  Table 5 shows the difference-in-differences analyses for Blacks 

(columns 1-3), Hispanics (columns 4-6) and Whites (columns 7-9).  The results in columns 1-3 

show no significant effects of SAE funding on birth rates for black teens 15-17 years, although 

the sign remains negative.  In the case of Hispanics, the coefficient of interest is positive but is 

not significant in any of the specifications.  In comparison, the results in columns 7-9 indicate 

that for Whites, there are significant effects of the Title V SAE program on birth rates for teens 

of the same age group.            

There might be underlying reasons related to this differential impact such as income, 

education, family circumstances and other socio-economic phenomena.  The fact that white 

births respond to the program as opposed to Black and Hispanic births, might also be reflective 

of the differential high school dropout rates between races.  In 2005, the high school dropout rate 

for Blacks and Hispanics was 0.66 and 0.87, respectively, while for Whites it was 0.23 (National 

                                                 
27

 Increasing spending by one cent per capita means that for an average state with a population of five million, total 

spending will increase by $0.01 x 5,000,000 = $50,000.  Given the average state population of 15-17 year-olds is 

100,842; the decline in the number of births for an average state equals 4.03.  That is, 100,842*(0.04/1000) = 4.03.  
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Center for Education Statistics 2007).  Given that Whites remain in school for longer periods 

than Blacks or Hispanics, they are potentially exposed to treatment more fully.  Also, those who 

attain low education levels tend to come from poorer families with low income; and this often 

results in lack of resources to be aware of the various opportunities at their disposal and to utilize 

them to their full advantage.  Without this awareness, their ability to make the optimal decisions 

regarding pregnancy and childbearing may be compromised.  Although this type of analysis is 

beyond the scope of the paper, some studies find only a modest impact of “socioeconomic 

disadvantage” on early childbearing (Kearney 2009). Also, it could be the case that SAE funding 

is more effective in reducing births for a population, namely whites, that has less teenage births.    

The above results provide support to the causal impact of the Title V SAE program.  That 

is, for an average state, increasing spending by $50,000 per year on SAE can help avoid 

approximately four births to teenagers.  This impact is concentrated among white teens.
28

  The 

estimates are stable across different model specifications.   

 

6. Sensitivity Analysis 

6.1. Multi-way clustering 

In this first robustness check, I cluster the standard errors on two dimensions 

simultaneously (state and year) using multi-way clustering as proposed by Cameron, Gelbach 

and Miller (2006).  Due to the panel structure of the data, it is important to adequately treat error 

terms.  In the previous estimations, standard errors are clustered by state.  This captures the 

correlation between observations for the same state in different years.  One-dimensional 

clustering of this type assumes there is no correlation between observations on different states in 

the same year (i.e., there is no time effect).  If this assumption is false, then in some situations, 

this can lead to under-estimated standard errors and consequently biased estimates.  For example, 

country-wide shocks will induce correlations between states at a particular time and state-

specific shocks will induce correlations across time.  In addition, common shocks such as 

business cycles can induce correlations between different states in different years.   

                                                 
28

This is an important policy issue.  While the program seems to have an effect on reducing teen childbearing, there 

is no evidence of a significant impact on Blacks (or Hispanics), who are more likely to be susceptible to early teen 

childbearing. 
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Panel 1 of Appendix 1 Table 2 displays estimates of Equation 5 after clustering standard 

errors on both state and year.  The results in column 1 are comparable to those in column 1 of 

Table 4.  By race and ethnicity, the results in columns 2, 3 and 4 can be respectively compared 

with those found in columns 1, 4 and 7 of Table 5.  In all instances, the magnitude and signs of 

the key parameter estimates are unaffected to this form of clustering while for Blacks the 

estimated coefficient becomes statistically significant.  The fact that the results remain robust to 

clustering on both state and time is not surprising.  This is because when “there are only a few 

clusters in one dimension, clustering by the more frequent cluster yields results that are almost 

identical to clustering by both firm[state] and time” (Petersen 2009). In this paper, there are 49 

states and 15 years of data. 

 

6.2. Including lags of the State Abstinence Education Funding variable 

In Panel 2 of Appendix 1 Table 2, I allow the SAE program to influence birth rates in a 

year after funding is received.  This is done for a couple of reasons:  First, SAE may have a 

lagged impact on birth rates; and second, in the event that a pregnancy occurs right after the SAE, 

an approximate 9-month gestation period is required before birth rates can be affected.   In this 

specification, if there is a delayed effect on childbearing caused by SAE, then the coefficient on 

the lagged interaction term should be negative and statistically significant.  The table shows 

results of three specifications using the same control group (females 25-29 years) as before: 

column (1) analyzes the full sample looking at the impact of the program on birth rates for all 

females regardless of race and ethnicity while columns 2 to 4 consider the effect on birth rates 

for Blacks, Hispanics and Whites, respectively.  In all cases, the real SAE funding variable is 

deflated by total population to obtain the per capita term.  In this particular specification, I add 

one lag plus a contemporaneous term.  In large part, the results are consistent with those reported 

earlier. The impact is statistically significant for total births and those for Whites.  Meanwhile, 

only the contemporaneous term is significant for Blacks. In the case of Hispanics, the program 

has been associated with a significant increase in birth rates.  It must be noted however, that 

Hispanics include all persons of Hispanic origin of any race. 
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6.3. Lagged Dependent Variable 

I also estimate models with the inclusion of a lagged dependent variable.  Such a model is 

a robust representation of infinite (Koyck) distributed lagged models, which may more 

accurately capture the dynamic effect of the SAE program.  Models with lagged dependent 

variables provide estimates that are efficient if the model with the lagged dependent variable 

does not suffer from serial correlation in the residuals.  I find no evidence of serial correlation at 

the 10 percent level of significance.  Panel 3 of Appendix 1 Table 2 presents the results of the 

model with the lagged dependent variable as a regressor.
 29

   As in previous robust tests, I only 

report the main coefficient of interest.  Once again, the impact of the SAE program on birth rates 

for minors is remarkably stable and precisely estimated for both the sample of all births and for 

White and Hispanic births but not for Blacks.  Using the results of the lagged dependent variable 

model specification in column (1), the long-run differential impact of changes in SAE on 

changes in birth rates is -4.3.
30,31

  

  

6.4. Sample Size Modification 

In this robustness check performed in Appendix 1 Table 3, I repeat the analysis using the 

preferred specification as presented in column (1) of Table 4, but this time using different sample 

periods.  Specifically, I exclude the first two years (1996 and 1997) immediately preceding 1998 

                                                 
29

I instrument for the lagged dependent variable using 2SLS with the following variables as external instruments: 

current, lagged and forward values of the birth rates in levels.  The null hypothesis that the system is exactly 

identified is rejected (over-identification test).  Also, the null hypothesis that there is no endogeneity cannot not be 

rejected at the conventional levels of significance (endogeneity test). 

 
30

This is obtained using the Koyck Transformation which considers an infinite distributed lag model of the form: 

Yt= β0 + β1Xt + λβ1Xt-1 + λ
2
β1Xt-2 + … + εt where Y is some dependent variable, X is the independent variable of 

interest and the residuals decay at a geometric rate such that βk = β1 λ
k-1

 for k=1,2,… and 0< λ<1.  Multiplying the 

distributed lagged model by λ, lagging one period and subtracting this from the original lagged distributed model 

gives Yt= β0(1-λ)+ β1Xt + λYt-1 + νt, where νt = εt - λεt-1.  With a model in first-differences, this can be written as 

∆Yt= β1∆Xt + λ∆Yt-1 + ut, where ut=∆ νt.  In general, these models assume εt~IID(0,σ
2
) from ut=ρut-1+ et and that |λ|, 

| ρ|<1.  While the Koyck transformation generally suffers from serial correlation, my model in first-differences does 

not encounter this problem. 

   
31

Using the specification from Appendix 1 Table 2, Panel 3 (column1), the differential long-run impact (i.e. ) 

of the change in the SAE funding on the change in birth rates of minors can be calculated using the following results:  

λ= -0.011 and β1 = -4.315.  Therefore, , where β1, which is the same as β3 in the 

model, is the coefficient on the interaction term ∆SAE*Young.  Note, the long-run impact is the same as the short-

run or instantaneous effect as shown in column 1 of Table 4.   
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when the SAE program funding began (Panel 1).  I also exclude the year 2002, which seems to 

be an anomaly in birth rate data trends during the period 1991-2005.
32

 In another sensitivity 

analysis, I included California in the sample (Panel 2) while in another I excluded those states 

with the highest and lowest per capita SAE funding (Panel 3).  Finally, I narrow the sample size 

sufficiently small enough to exploit the impact of the program during those periods around which 

the most significant changes in SAE funding occurred (Panel 4).  That is, the major jump in SAE 

funding took place in 1998 in all states.  Therefore, this sensitivity analysis estimates the model 

using data around the narrow window from 1995 to 2000. 

As can be seen in the results of Appendix 1 Table 3 (Panel 1), despite the sample period 

changes, the coefficient estimate is significant and the sign remains negative as before.  This is 

the case throughout for all races/ethnicity combined (column 1), as well as for Whites separately 

(column 4).  In Panel 2 of Appendix 1 Table 3, I include the state of California, which has never 

accepted Title V SAE funding.  As the results show clearly, whether California is taken into 

account, the impact on birth rates remains largely unchanged.  The results in Panel 3 exclude the 

states with the largest and smallest per capita SAE funding over the period of this study. These 

states are Mississippi and New Hampshire, respectively.  The results are also robust to this 

specification.  Finally, the last panel (Panel 4) of the table shows the point estimates for the 

reduced sample comprising the years 1995 to 2000.  Although the estimates are smaller in 

magnitude than those reported in the previous sample modifications, in general the inferences are 

qualitatively similar.     

 

6.5. Changes in the Control Group 

I consider the possibility that different control groups may result in a different impact of 

the SAE program on birth rates for teens 15-17 years relative to an older group of females.  Two 

other comparison groups are considered and the results are shown in Appendix 1 Table 4.  In 

columns 1-4, the control group is females 18-19 years old over the restricted period 1991 to 1999.  

The restricted time-period is used because females who are 18-19 years in 2000 and beyond will 

have been subjected to SAE in 1998.  Hence, they will not really be a control group after 1999.  

                                                 
32

In 2002, birth rates show a remarkable dip in comparison to previous years; and this episode is more striking for 

some state-specific age groups relative to others.  I conjecture that this phenomenon may be related to some major 

event occurring in a previous period (for example: the recession of 2001 and/or the impact of 9/11 terrorist 

activities). 
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In columns 5-8, I use an older control group, namely birth rates for females 30-34 years over the 

period 1991-2005.  While the SAE program should not affect the birth rates for this older control 

group, it is useful to check for any possible spurious impact.
33

  

Beginning with the younger control group of 18-19 year-olds in columns 1-4, the SAE 

funding has resulted in a decline in birth rates for 15-17 year olds in both the full sample and the 

specification for white females only.  As in most of the previous analysis, the impact of the 

program on the birth rates for Black or Hispanic females is not statistically significant.  The 

results I obtain using this younger control group are consistent with the findings obtained earlier 

in the base analysis using the control group of 25-29 year-olds.  One criterion that is used in 

selecting a comparison group is for both treatment and control groups to be similar. Indeed, the 

control group of 18-19 year-olds is very similar to minors.   In columns 5-8 where the control 

group is 30-34 year-olds, I obtain relatively weaker results of the impact of SAE funding on birth 

rates. 

 

6.6. Multiple Control Groups 

I re-estimate the baseline model (Equation 5) using multiple control groups instead of a 

single comparison group.  In these analyses, the use of multiple comparison groups can help to 

strengthen the robustness of the previous results of the investigation.
34

  In this robust check, I use 

two comparison groups together: females 18-19 and 25-29 years old.  The treatment group 

remains those female minors 15-17 years old.  To avoid the possibility that the treatment group 

of 15-17 year-olds can become part of the control group, the estimation period is 1991-1999.  

The results are shown in columns 1-4 of Appendix 1 Table 5.  Indeed, the impact of the SAE 

funding on the birth rates for minors consistently produces a negative coefficient estimate, which 

is statistically significant for two of the three specifications.  To utilize the full sample period, 

another set of multiple controls is required; and so I replace females 18-19 years with those 30-

34 years to form another multiple control group of females 25-34 years old.  Columns 5-8 of 

Appendix 1 Table 5 provide the results, which are very similar to those of columns 1-4.  The sign 

of the coefficient is as expected, as is the significance of the estimate.  In this case, the SAE 

                                                 
33

I also consider females 20-24 years old as a control group.  These results are not reported. 

 
34

According to Meyer (1995, p. 157), “the more comparison groups the better.” 
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program has a significant impact on the birth rates for minors across both races included in the 

specification. 

  

6.7. Other Robustness Checks 

I consider that each of the controls used in the model may have a different impact on 

birth rates for 15-17 year-olds and the older control group.  For example, unemployment may 

reduce (or increase) births for the control group but may have a different effect on minors.  To 

control for this, I include the interaction between each control variable and the age group 

(example: unemployment * young, robbery * young and so on).  The results, which are largely 

unchanged with the additional covariates and different control groups, are shown in Appendix 1 

Table 6.  

I perform additional robustness checks to demonstrate the reliability of the results.  First, 

I consider the possibility that certain states may be responsible for driving some of the observed 

impact.  For instance, states with high pre-adoption birth rates may apply for more funding and 

so the aggregate state-level effects could be driven by a few states.  In separate regressions, I 

address this possibility by a) dropping the top five states in terms of birth rates; b) removing the 

first five states with the lowest birth rates; and c) combining both (a) and (b).
35

   Second, I also 

weighted the regressions by relevant populations such as total population, population of 

teenagers and so on.  The results from these two approaches were comparable and qualitatively 

similar to the main findings.  Using different comparison groups did not affect the results as 

before.  These results are not shown, but are available upon request.   

 

7. Discussion 

7.1. Caveats 

The findings above suggest a causal effect of joint federal government and state-based 

abstinence-centered education on teen birth rates.  That is, the SAE program appears to have 

resulted in some gains in reducing underage births to mothers.        

                                                 
35

The states with the highest teen (15-17 year olds) birth rates and rankings in 2005 were Texas (1), New Mexico (2), 

Mississippi (3), Arkansas (4) and Arizona (5).  The five states with the lowest teen birth rates in 2005 were New 

Hampshire (50), Vermont (49), Massachusetts (48), Connecticut (47) and New Jersey (46). 
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However, a number of issues remain.  The first relates to the choice of using births rather 

than pregnancies, especially since a preponderance of the research focuses on the latter.  

Although pregnancies are important to analyze, reliable annual state and age-specific measures 

are not readily available for an extended period of time.  Furthermore, fertility is an important 

outcome to analyze because of its implications for long-term well-being of young mothers and 

their offsprings.   

A second criticism is that more-refined estimates can be obtained if the analysis is done 

at a less aggregated geographical level such as counties and cities.  While age-specific birth rates 

can be disaggregated to lower levels of analysis, county or city-level SAE funding data are not 

readily available.   Any attempt to estimate the effect of state-level SAE data on county-level 

fertility rates will result in one of the more serious forms of measurement error leading to biased 

coefficient estimates.
 36

    

Third, the model might be missing important variables such as measures of family 

planning (expenditure or clinics) and abortion notification laws.  With respect to the latter, it can 

be expected or assumed that states that accept SAE grants are also more likely to introduce 

abortion notification legislation.  Thus, the SAE variable might be picking up some of the 

notification effect.  While this may be the case, initial evidence suggests that the “new parental 

consent or notification laws probably had at most a very small effect” (Henshaw 1997, p. 121).  I 

include a notification law dummy variable, as well as an indicator of whether or not states 

provide Medicaid assistance for abortion.  The effects of the coefficients appear rather small.  

Also, it is not clear that acceptance of SAE grants is highly correlated with abortion notification 

since, as was mentioned earlier, all states excluding California have taken part in the Title V 

SAE funding program from its inception.  With respect to not accounting for family planning 

expenditures, measures of family planning tend to be associated with funding for 

“comprehensive” sex education (CRE).  Despite the absence of a proxy CRE variable, this effect 

                                                 
36

 In such a scenario, the measurement error will be on the right-hand side, specifically with the SAE funding 

variable.  Greene (2003, section 5.61) emphasizes that such errors are cause for concern especially within a multiple 

regression framework.  Measurement errors of this type not only bias the coefficient of interest, but also the other 

coefficients whose direction of bias is unknown.  
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is likely to be adequately controlled for by the presence of state fixed-effects and year fixed-

effects.
37

        

There might be other factors influencing the impact of the SAE program.  For example, 

variation in SAE funding across states is due in part to child poverty.  This is important because 

it raises the possibility that child poverty, which influences the level of SAE funding, may also 

be driving fertility patterns in these states and thus making SAE funding endogenous.  However, 

in this study, cross-state variation is not a confounding factor since I am really comparing the 

effect of the SAE program within each state and not across states.  Although child poverty is in 

some way associated with SAE funding it must be pointed out that SAE funding is not based 

solely on poverty within each state, but on the ratio of poor children in a state relative to the total 

number of low-income children in all states.   Based on this formula the ratio for each state is 

more likely to move very gradually overtime.
38,39

   

 

7.2. Estimated Cost-Benefit Analysis 

What is the potential impact of abstinence education spending on births avoided?  One 

way to evaluate the effectiveness of the SAE program is to compare the spending costs for each 

avoided birth with the associated savings that will arise as a result.  According to Hoffman 

(2006), average public sector spending on a child born to a female 17 years and younger was 

$4,080 per annum (note this figure is higher than the annual cost of $1,430 for all teenagers 

mentioned earlier).  Given that the average length of time in which a teenage mother receives 

                                                 
37

 The tendency is for every state to access similar and constant funding levels for CRE.  Thus, there is likely to be 

less variation in CREs across states. 

 
38

 In fact, in the U.S. the poverty rate for children under the age of 18 had moved from 21.8 percent in 1991 to only 

17.6 percent in 2005.  This represents a decline in child poverty rates over the period.  However, variations in the 

amount of SAE funding accessed by states were related to administrative changes in the operation of the SAE 

program and not due to any state demographics.  See Children‟s Defense Fund website 

http://www.childrensdefense.org/child-research-data-publications/data/state-data-repository/census/census-2007-

child-poverty-data.pdf.  Accessed 21 January 2010.     

 
39

 In spite of this, endogeneity of SAE funding cannot be completely discounted.  To provide strong support to the 

identification strategy using difference-in-differences models, I undertake a number of robustness checks in the 

section on “Sensitivity Analysis”.  I also consider the use of instrumental variables to identify the effect of 

abstinence funding using the citizen and government ideology scores by Berry et al. (1998) as instruments.  These 

variables are not expected to be correlated with birth outcomes but correlated with SAE funding. The results (not 

shown) of the instrumental variable strategy were not significant as the first stage results were rather weak.           

 

http://www.childrensdefense.org/child-research-data-publications/data/state-data-repository/census/census-2007-child-poverty-data.pdf
http://www.childrensdefense.org/child-research-data-publications/data/state-data-repository/census/census-2007-child-poverty-data.pdf
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public assistance is 6.9 years (Hoffman 2006), this implies that the estimated public savings for 

each avoided birth is $4,080 x 6.9 = $28,152 (or $112,608 for every four births avoided).     

 I can then use the results provided from this paper to provide a rough estimate of the 

annual cost associated with each birth avoided due to abstinence education.  Recall, the analysis 

showed that on average a state can avoid four births by increasing abstinence education spending 

by $50,000.  Comparing these two estimates, it implies a state that spends $50,000 on abstinence 

education will avoid four births and as a result save approximately $112,608.  This is a net 

savings of $112,608 - $50,000 = $62,808 for every four avoided births or $15,652 for each birth 

avoided.    

 

8. Conclusion 

In an era of heightened awareness of the high teen birth rates in the U.S., an intense 

debate has centered on the effectiveness of various policy approaches to reducing early 

childbearing.  One view among researchers is that policies promoting abstinence and improved 

contraceptive practices can be influential in curtailing teen births.   

I present evidence supporting the influence of a federal government-sponsored state 

abstinence education (SAE) program.  Specifically, I estimate the impact of SAE funding from 

the federal government Title V, Section 510 appropriations on the birth rates for teens 15-17 

years in the U.S. over the period 1991-2005.  The results suggest that Title V SAE has led to a 

decline in birth rates for the targeted group of female minors.  Using difference-in-differences 

methodology, I find for an average state, increasing spending by $50,000 per year on SAE can 

help avoid approximately four births to teenagers, resulting in net savings of $15,652 to the 

public for each birth avoided.  Given that each teenage birth is associated with an annual social 

cost of $1,430, this particular education program seems to be cost-effective at the current margin.  

The overall findings appear to be robust to a wide range of specifications.   

I further find that the SAE program has a consistently significant impact among Whites 

but not Blacks or Hispanics. This apparent heterogeneous influence of SAE on the birth 

outcomes of Blacks and Whites opens an avenue for future research.  For example, it may be that 

Blacks (and Hispanics) - because of their lower socio-economic outcomes and other 

circumstances which influence years of schooling - have less exposure to this form of education 
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than White teens.  To investigate this hypothesis, one might have to rely on more disaggregated 

information at the individual level.
 40

  

  

                                                 
40

 For the purposes of this study, the paper can benefit from two important extensions.  First, is an analysis that 

includes data on abortions for a more informed discussion on the impact on pregnancies.  A number of studies such 

as Levine (2000, 2003) have investigated this issue.  Second, with the relevant data available, an investigation that 

looks at the specific counties and cities that have received appropriations of Title V SAE funding will provide 

greater insight and precision in determining the impact of the program. 
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Figure 1 

Trends in U.S. Birth Rates        
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Table 1A 

 Summary Statistics for Difference-in-Differences Analysis for the period 1991-2005 

Variables Variable Definition Mean 

Std. 

Dev. Obs. 

 (1) (2) (3) (4) 

Birth rates (All) Births per 1000 female population 15-17 and 25-29 years  71.59 45.608 1470 

Birth rates (All Blacks) Births per 1000 Black female population 15-17 and 25-

29 years 

77.59 33.05 1470 

Birth rates (All 

Hispanics) 

Births per 1000 Hispanic female population 15-17 and 

25-29 years 

83.00 43.62 1468 

Birth rates (All Whites) Births per 1000 White female population 15-17 and 25-

29 years 

68.92 48.90 1470 

Birth rates (All)     

Age 15-17 Births per 1000 population of all females 15-17 years 28.293 11.736 735 

Age 25-29 Births per 1000 population of all females 25-29 years 114.888 16.460 735 

Birth rates (Black)     

Age 15-17 Births per 1000 population of Black females 15-17 years 53.002 24.013 735 

Age 25-29 Births per 1000 population of Black females 25-219 

years 

102.179 19.968 735 

Birth rates (Hispanic)     

Age 15-17 Births per 1000 population of Hispanic females 15-17 

years 

54.608 21.205 735 

Age 25-29 Births per 1000 population of Hispanic females 25-219 

years 

111.469 41.721 733 

Birth rates (White)     

Age 15-17 Births per 1000 population of White females 15-17 years 22.492 8.954 735 

Age 25-29 Births per 1000 population of White females 25-29 years 115.351 19.192 735 

Notes: Refer to the Appendix for a complete description of all variables and sources of the data.  



 

Table 1A (continued) 

 Summary Statistics for Difference-in-Differences Analysis for the period 1991-2005 

Variables Variable Definition Mean Std. Dev. Obs. 

 (1) (2) (3) (4) 

SAE Funding State Abstinence education funding in real (2005) dollars per capita 0.169 0.184 1470 

Rape Rape rate: rapes per 100,000 of the population 36.982 13.255 1470 

Robbery Robbery rate: robberies per 100,000 of the population 143.429 144.269 1470 

Poverty The percentage of the population below the threshold poverty level 12.785 3.750 1470 

High School grad. rate Percentage of students graduating from high school (as a percentage of entering cohort) 70.485 9.067 1470 

Unemployment Unemployment rate: percent of persons unemployed  5.127 1.425 1470 

Prison Prison (incarceration) rate: the number of persons in prison per 100,000 of population 394.541 238.198 1470 

Notification Equals one if parental notification/informed consent laws exist, equals zero otherwise 0.627 0.483 1470 

Abortion Medicaid Equals one if Medicaid pays for therapeutic abortion, equals zero otherwise 0.279 0.448 1470 

Hispanic Proportion of the population consisting of Hispanics 0.066 0.080 1470 

Black Proportion of population consisting of Blacks 0.114 0.120 1470 

Urbanization rate Proportion of the population living in the urban area 0.717 0.151 1470 

Notes: Refer to the Appendix for a complete description of all variables and sources of the data. 
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Table 1B 

Summary Statistics for Difference-in-Differences Analysis for the period 1991-2005 

Variables Variable Definition Mean 

Std. 

Dev. Obs. 

 (1) (2) (3) (4) 

 Changes in…  

∆Birth rates (All) Births per 1000 population of all females 15-17 and 25-29 years  -0.55 2.55 1372 

∆Birth rates (All Blacks) Births per 1000 population of Black females 15-17 and 25-29 years -1.75 14.17 1372 

∆Birth rates (All Hispanics) Births per 1000 population of Hispanic females 15-17 and 25-29 years 3.13 14.40 1370 

∆Birth rates (All Whites) Births per 1000 population of Whites females 15-17 and 25-29 years -0.273 2.598 1372 

∆Birth rates (All)     

Age 15-17 Births per 1000 population of all females 15-17 years -1.133 1.772 686 

Age 25-29 Births per 1000 population of all females 25-29 years 0.033 3.031 686 

∆Birth rates (Black)     

Age 15-17 Births per 1000 population of Blacks females 15-17 years 3.105 9.749 686 

Age 25-29 Births per 1000 population of Blacks females 25-219 years -0.404 17.415 686 

∆Birth rates (Hispanic)     

Age 15-17 Births per 1000 population of Hispanic females 15-17 years 0.149 9.453 686 

Age 25-29 Births per 1000 population of Hispanic females 25-219 years 6.127 17.558 684 

∆Birth rates (White)     

Age 15-17 Births per 1000 population of White females 15-17 years -0.722 1.797 686 

Age 25-29 Births per 1000 population of White females 25-29 years 0.176 3.142 686 

Notes: Refer to the Appendix for a complete description of all variables and sources of the data. 
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Table 1B (continued) 

Summary Statistics for Difference-in-Differences Analysis for the period 1991-2005 

Variables Variable Definition Mean Std. Dev. Obs. 

 (1) (2) (3) (4) 

 Changes in…    

∆SAE Funding State Abstinence education funding in real (2005) dollars per capita 0.018 0.11 1372 

∆Rape Rape rate: rapes per 100,000 of the population -0.509 4.272 1372 

∆Robbery Robbery rate: robberies per 100,000 of the population -5.265 22.647 1372 

∆Poverty The percentage of the population below the threshold poverty level -0.008 1.611 1372 

∆High School grad. rate Percentage of students graduating from high school (as a percentage of entering cohort) 0.060 5.023 1372 

∆Unemployment Unemployment rate: percent of persons unemployed  -0.141 0.644 1372 

∆Prison Prison (incarceration) rate: the number of persons in prison per 100,000 of population 7.83 35.543 1372 

∆Notification Equals one if parental notification/informed consent laws exist, equals zero otherwise 0.039 0.227 1372 

∆Abortion Medicaid Equals one if Medicaid pays for therapeutic abortion, equals zero otherwise 0.016 0.188 1372 

∆Hispanic Proportion of the population consisting of Hispanics 0.002 0.0037 1372 

∆Black Proportion of population consisting of Blacks 0.0003 0.0023 1372 

∆Urbanization rate Proportion of the population living in the urban area 0.717 0.151 1372 

Notes: Refer to the Appendix for a complete description of all variables and sources of the data. 

 



 

Table 2 

Impact of State Abstinence Education Funding on Birth rate  

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

 Dependent Variable: Birth rates for: 

 15-17 year-olds 18-19 year-olds 25-29 year-olds 

SAE Funding -9.340*** -1.453* 0.200 0.590 2.122 -2.881 

 (2.254) (0.773) (3.617) (2.488) (3.990) (2.929) 

Rape 0.062 0.020 0.103* 0.118* -0.052 -0.096 

 (0.042) (0.025) (0.053) (0.061) (0.057) (0.081) 

Robbery 0.031*** -0.000 0.027** 0.028*** 0.026*** 0.004 

 (0.009) (0.004) (0.011) (0.010) (0.007) (0.008) 

Poverty -0.042 0.028 0.109 0.078 -0.528*** -0.287*** 

 (0.105) (0.071) (0.172) (0.142) (0.146) (0.104) 

High school graduation  -0.039 0.005 0.033 0.045 0.062 0.021 

 (0.024) (0.023) (0.065) (0.074) (0.052) (0.047) 

Unemployment rate -0.311 -0.099 -0.446 0.004 1.840*** 0.649* 

 (0.235) (0.177) (0.455) (0.381) (0.617) (0.368) 

Prison (incarceration) 0.004 0.002 0.015 0.030 0.011* 0.008 

 (0.004) (0.001) (0.009) (0.019) (0.005) (0.005) 

Notification Law 0.769 0.828*** 0.416 -0.075 1.640* -1.088 

 (0.495) (0.220) (0.708) (0.704) (0.973) (0.759) 

Abortion Medicaid  0.506 -0.492 -0.144 0.266 -2.417* -0.049 

 (0.933) (0.510) (0.723) (0.829) (1.382) (1.099) 

Hispanic -8.091 -143.635*** 162.806* 373.638 63.006* -132.392* 

 (15.683) (30.175) (91.560) (380.726) (33.255) (66.684) 

Black 100.548* -99.919 559.519*** 582.662 35.743 -6.252 

 (56.331) (63.445) (116.282) (554.668) (53.642) (121.661) 

Urbanization 2.076 -47.410* -72.488 52.017 -57.201 -100.694** 

 (25.032) (28.054) (51.008) (100.517) (51.848) (38.822) 

Constant 16.878 2815.129*** -9.164 4597.227*** 117.905*** -983.631*** 

 (11.083) (107.280) (43.652) (1101.191) (23.158) (318.943) 

State fixed-effects? Yes Yes Yes Yes Yes Yes 

Year fixed-effects? Yes Yes Yes Yes Yes Yes 

Linear state trends? No Yes No Yes No Yes 

Observations 735 735 441 441 735 735 

R-square  0.97 0.99 0.98 0.99 0.94 0.97 

Notes: Standard errors, reported in parentheses, are robust and adjusted for clustering at the state level.   Statistical levels of 

significance are as follows:  * means p<0.1, ** means p<0.05, *** means p<0.01.     
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Table 3 

Differences in Mean (change in) Birth Rates between Age Groups 
  Birth rates  Change in birth rates  

 Before 1998 1998 and after Difference Before 1998 1998 and after Difference 

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

15-17 year-olds 33.571 

(0.670) 

23.675 

(0.446) 
-9.896*** 

(0.788) 

-1.140 

(0.134) 

-1.129 

(0.062) 
0.011 

(0.137) 

       

25-29 year-olds 113.287 

(0.828) 

116.288 

(0.873) 
3.001** 

(1.213) 

-1.170 

(0.170) 

0.935 

(0.141) 
2.105*** 

(0.220) 

       

Difference -79.716 

(1.066) 

-92.613 

(0.980) 

-12.897*** 

(0.053) 

0.030 

(0.217) 

-2.064 

(0.155) 

-2.094*** 

(0.010) 

Notes: Standard deviation in parentheses is reported below the mean.  Statistical levels of significance are as follows:  

 * means p<0.1, ** means p<0.05, *** means p<0.01.   
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Table 4 

Impact of State Abstinence Education (SAE) on Birth Rates: Models using various 

Population Groups to Deflate the SAE Funding  

(Control Group: Birth rates for females 25-29 years) 

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

 Dependent Variable: ∆Birth rates 

∆SAE Funding *Young -4.349*** -4.916*** -0.311*** -0.348*** -0.590*** -0.656*** 

 (1.238) (1.348) (0.107) (0.120) (0.207) (0.233) 

∆Rape 0.036 0.043 0.035 0.042 0.035 0.042 

 (0.024) (0.026) (0.024) (0.025) (0.024) (0.025) 

∆Robbery -0.001 -0.002 -0.001 -0.002 -0.001 -0.002 

 (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) 

∆Poverty -0.009 0.008 -0.009 0.008 -0.009 0.008 

 (0.048) (0.057) (0.048) (0.056) (0.048) (0.056) 

∆High school graduation  -0.016 -0.023 -0.018 -0.024 -0.017 -0.024 

 (0.012) (0.014) (0.013) (0.016) (0.013) (0.015) 

∆Unemployment rate -0.175 -0.240 -0.175 -0.240 -0.175 -0.240 

 (0.188) (0.188) (0.186) (0.187) (0.186) (0.187) 

∆Prison (incarceration) 0.001 0.001 0.001 0.001 0.001 0.001 

 (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 

∆Notification Law 0.343 0.414 0.341 0.413 0.341 0.413 

 (0.276) (0.270) (0.274) (0.269) (0.274) (0.269) 

∆Abortion Medicaid  -0.524 -0.625* -0.539 -0.636* -0.538 -0.635* 

 (0.377) (0.342) (0.386) (0.347) (0.385) (0.347) 

∆Hispanic 6.710 25.752 5.423 24.807 5.715 25.037 

 (17.891) (23.609) (17.829) (23.450) (17.788) (23.421) 

∆Black -55.976 -1.314 -56.066 -1.549 -56.116 -1.640 

 (40.110) (27.055) (40.104) (27.105) (40.161) (27.136) 

∆Urbanization -36.304** -21.659* -37.126** -22.286** -37.228** -22.356** 

 (13.771) (10.844) (13.939) (10.643) (14.187) (10.734) 

State fixed-effects? Yes Yes Yes Yes Yes Yes 

Year fixed-effects? Yes Yes Yes Yes Yes Yes 

State*year interactions? No Yes No Yes No Yes 

State*age interactions? No Yes No Yes No Yes 

Age * year interactions? No Yes No Yes No Yes 

Denominator of ∆SAE 

per capita 

Total 

population 

Total 

population 

Population 

of 15-19 

Population 

of 15-19 

Population 

of 10-19 

Population 

of 10-19 

Mean of ∆SAE 0.018 0.018 0.258 0.258 0.131 0.131 

Observations 1372 1372 1372 1372 1372 1372 

R-square  0.21 0.29 0.21 0.29 0.21 0.29 

Notes: Standard errors, reported in parentheses, are robust and adjusted for clustering at the state level.   Statistical levels of 

significance are as follows:  * means p<0.1, ** means p<0.05, *** means p<0.01.  The variable SAE funding is in per capita 

terms and this is obtained by the real SAE dollar amount by the following denominators:  Total population (columns 1-2), 

population age 15-19 years (columns 3-4) and population age 10-19 years (columns 5-6).    
 



 

Table 5 

Impact of State Abstinence Education (SAE) on Race-Specific Birth Rates: Models using various Population Groups to Deflate 

the SAE Funding   

(Control Group: Birth rates for females 25-29 years) 

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) 

 Dependent Variable: ∆Birth rates for 

Blacks 

Dependent Variable: ∆Birth rates for 

Hispanics 

Dependent Variable: ∆Birth rates for 

Whites 

∆SAE Funding *Young -9.719 -0.618 -1.233 6.033 0.465 0.904 -4.351*** -0.317*** -0.592*** 

 (5.854) (0.412) (0.805) (4.784) (0.333) (0.652) (1.221) (0.103) (0.202) 

          

Observations 1372 1372 1372 1370 1370 1370 1372 1372 1372 

R-square  0.04 0.04 0.04 0.21 0.21 0.21 0.13 0.13 0.13 

State fixed-effects? Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year fixed-effects? Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Additional Covariates? Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Denominator of ∆SAE per 

capita 

Total 

population 

Population 

of   15-19 

Population 

of 10-19 

Total 

population 

Population 

of   15-19 

Population 

of 10-19 

Total 

population 

Population 

of   15-19 

Population 

of 10-19 

Mean of ∆SAE 0.018 0.258 0.131 0.018 0.258 0.131 0.018 0.258 0.131 

Notes: Standard errors, reported in parentheses, are robust and adjusted for clustering at the state level.   Statistical levels of significance are as follows:  * means p<0.1, ** 

means p<0.05, *** means p<0.01.  Data for Hispanics include all persons of Hispanic origin of any race.     

  



 36 

Appendix 1 – Table 1 

Variable Definitions and Sources 
Variable Definition Source(s) 

BIRTH RATES Dependent variable.  The birth rates for females aged 

15-17 and 25-29 years per 1,000 age-specific females 

in the population.  Data were also obtained for other 

age categories and also by race and ethnicity.   

Data on births come from the Centers for Disease Control and Prevention. 

National Center for Health Statistics. Vital Stats. 

http://www.cdc.gov/nchs/vitalstats.htm.  [Accessed March 27, 2009]. 

Population data come from Population Division, U.S. Census Bureau. 

   

SAE per capita State Abstinence Education funding as per Title V, 

Section 510.  It includes each state‟s contribution of 

three dollars for every four dollars in grants received.  

Amount is in real dollars per capita.  That is, I deflate 

the nominal amount by an appropriate consumer price 

index. 

The U.S. Department of Health and Human Services (HHS) Administration 

for Children and Families (ACF). 

   

Black The proportion of population of people who are black. Population Division, U.S. Census Bureau. 

   

Hispanic The proportion of population who are Hispanic. Population Division, U.S. Census Bureau. 

   

Rape Rape rate: rapes per 100,000 of population. FBI, Uniform Crime Reports. 

   

Robbery Robbery rate: robberies per 100,000 of population. FBI, Uniform Crime Reports. 

   

Prison Prison (incarceration) rate: the number of persons in 

prison per 100,000 of population.   

Bureau of Justice Statistics Programs online:  

http://www.ojp.usdoj.gov/bjs/prisons.htm (Accessed March 24, 2008). 

   

Unemployment 

rate 

Unemployment rate: percent of persons unemployed.  

Figures are seasonally-adjusted.  I use the rate for 

December of each year.   

U.S. Department of Labor: http://www.dol.gov (Accessed March 24, 2008); 

Bureau of Labor Statistics: 

http://data.bls.gov/map/servlet/map.servlet.MapToolServlet?datatype=12_mo

nth_net&year=1990&period=M01&survey=la&map=state&seasonal=s 

(Accessed March 24, 2008) 

   

Urbanization Proportion of total population living in urban areas.   Data provided by Naci Mocan. 

http://www.cdc.gov/nchs/vitalstats.htm
http://www.ojp.usdoj.gov/bjs/prisons.htm
http://www.dol.gov/index.htm
http://data.bls.gov/map/servlet/map.servlet.MapToolServlet?datatype=12_month_net&year=1990&period=M01&survey=la&map=state&seasonal=s
http://data.bls.gov/map/servlet/map.servlet.MapToolServlet?datatype=12_month_net&year=1990&period=M01&survey=la&map=state&seasonal=s
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Poverty The percentage of the population below the poverty 

level.  This is the poverty status of children under 18 

years of age by state.  Poverty status is based on the 

ratio of total income to threshold income for a family 

of a certain size and number of members.  The figure 

comes from the variable POV46.  I use 1990 data to 

represent 1991.  Data for 1997 and 1998 are based on 

three-year moving averages, 1996-1998 and 1997-

1999, respectively. Data for 2002-2005 shows the 

percent of the people below poverty level in the past 

12 months (for whom poverty status is determined).  

 

Data for 1991 come from the National Center for Education Statistics: 

http://nces.ed.gov/programs/digest/d96/d96t019.asp (Accessed March 24, 

2008).  Data for 1992-1994 comes from http://tiss.zdv.uni-

tuebingen.de/webroot/sp/spsba01_W98_1/usa4.htm#table3 (Accessed March 

24, 2008).      Data for 2000-2005 comes from the Census Bureau:   

http://www.census.gov/acs/www/Products/Ranking/2000/R01T040.htm and 

http://pubdb3.census.gov/macro/032007/pov/toc.htm (Accessed March 24, 

2008). 

HIGH SCHOOL 

GRADUATION 

Percentage of students graduating from high school.  

It is based on an elaborate formula called the 

cumulative promotion index developed by Swanson 

(2004).   

 

Education Counts Database (http://www.edweek.org/) Data for 1993-2004 -  

http://www.edcounts.org/createtable/viewtable.php ; 

http://www.manhattan-institute.org/html/ewp_08.htm . All data accessed 

March 24, 2008. 

NOTIFICATION 

LAW 

Dummy variable equals one for states with an 

enforced abortion notification or parental consent for 

abortion law (includes informed consent laws), zero 

otherwise.   

 Guttmacher Report on Public Policy (various issues); Sexual and 

Reproductive Health Issues in States (various issues) from Guttmacher 

Institute. www.guttmacher.org (Accessed March 7, 2009) 

 “Who Decides? A State-by-State Report on the Status of Women‟s 

Reproductive Rights” found on the NARAL Pro-Choice America‟s 

website:  http://www.ProChoiceAmerica.org. (Accessed March 7, 2009). 

 

ABORTION 

MEDICAID 

Dummy variable equals one in states where Medicaid 

pays for therapeutic abortion, zero otherwise.     

 

 Guttmacher Report on Public Policy (various issues); Sexual and 

Reproductive Health Issues in States (various issues) from Guttmacher 

Institute. www.guttmacher.org (Accessed March 7, 2009) 

 “Who Decides? A State-by-State Report on the Status of Women‟s 

Reproductive Rights” found on the NARAL Pro-Choice America‟s 

website:  http://www.ProChoiceAmerica.org. (Accessed March 7, 2009). 

 

   

  

  

http://nces.ed.gov/programs/digest/d96/d96t019.asp
http://tiss.zdv.uni-tuebingen.de/webroot/sp/spsba01_W98_1/usa4.htm#table3
http://tiss.zdv.uni-tuebingen.de/webroot/sp/spsba01_W98_1/usa4.htm#table3
http://www.census.gov/acs/www/Products/Ranking/2000/R01T040.htm
http://pubdb3.census.gov/macro/032007/pov/toc.htm
http://www.edweek.org/)
http://www.edcounts.org/createtable/viewtable.php
http://www.manhattan-institute.org/html/ewp_08.htm
http://www.guttmacher.org/
http://www.prochoiceamerica.org/
http://www.guttmacher.org/
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Appendix 1 – Table 2 

Difference-in-Differences: Outcomes of Change in Birth Rates 

Control Group: Birth rates for females 25-29 years 

Variable (1) (2) (3) (4) 

 All Blacks Hispanics Whites 

 Dependent Variable: ∆Birth rates 

     

Panel 1: Multi-way clustering approach     

∆SAE Funding *Young -4.349*** -9.719*** 6.033 -4.351** 

 (1.491) (3.459) (6.295) (1.830) 

Observations 1372 1372 1370 1372 

R-square  0.21 0.04 0.21 0.13 

     

Panel 2: SAE Funding variable lagged once     

∆SAE Funding *Young -4.734*** -10.551* 8.601* -4.770*** 

 (1.183) (5.704) (4.772) (1.168) 

∆SAE Funding *Young (lagged once) -3.914*** -7.095 15.570*** -3.936** 

 (1.027) (7.201) (5.725) (1.213) 

Observations 1274 1274 1273 1274 

R-square  0.22 0.04 0.23 0.14 

     

Panel 3: Include once-lagged dependent variable     

∆SAE Funding *Young -4.315*** -6.189 -15.759*** -4.342*** 

 (1.208) (4.575) (5.286) (1.214) 

∆Birth rates (lagged once) -0.011 -0.519*** -0.254*** -0.016 

 (0.068) (0.030) (0.053) (0.048) 

Observations 1274 1274 1272 1274 

R-square  0.21 0.30 0.27 0.13 

State fixed-effects? Yes Yes Yes Yes 

Year fixed-effects? Yes Yes Yes Yes 

Additional Covariates? Yes Yes Yes Yes 

Mean of ∆SAE 0.018 0.018 0.018 0.018 

Notes: Standard errors, reported in parentheses, are robust and adjusted for multi-way clustering at the year and state 

level (Panel 1) and adjusted for clustering at the state level (Panels 2 and 3).   Statistical levels of significance are as 

follows:  * means p<0.1, ** means p<0.05, *** means p<0.01. The real SAE funding variable is deflated by the 

total population to obtain per capita term. Data for Hispanics include all persons of Hispanic origin of any race.   
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Appendix 1 - Table 3 

Difference-in-Differences: Outcomes of Change in Birth Rates 

Control Group: Birth rates for females 25-29 years 

(Sample size modification) 

Variable (1) (2) (3) (4) 

 All Blacks Hispanics Whites 

 Dependent Variable: ∆Birth rates 

     

Panel 1: Sample excludes years 1996, 1997 and 2002     

∆SAE Funding *Young -4.688*** -9.427 0.783 -4.617*** 

 (1.270) (6.034) (4.888) (1.253) 

Observations 1078 1078 1076 1078 

R-square  0.21 0.05 0.11 0.13 

     

Panel 2: California included in sample     

∆SAE Funding *Young -4.360*** -9.740 6.027 -4.348*** 

 (1.237) (5.845) (4.775) (1.220) 

Observations 1400 1400 1398 1400 

R-square  0.21 0.04 0.21 0.13 

  

Panel 3: Sample excludes the state with the highest and lowest real State Abstinence 

Education (SAE) funding per capita  

∆SAE Funding *Young -4.189** -9.379 4.980 -4.465** 

 (1.337) (6.365) (4.908) (1.329) 

Observations 1316 1316 1316 1316 

R-square  0.21 0.04 0.22 0.12 

     

Panel 4: Sample period from 1995 to 2000     

∆SAE Funding *Young -2.616* -8.617 16.417*** -2.695** 

 (1.314) (6.998) (5.533) (1.213) 

Observations 588 588 588 588 

R-square  0.34 0.05 0.31 0.31 

State fixed-effects? Yes Yes Yes Yes 

Year fixed-effects? Yes Yes Yes Yes 

Additional Covariates? Yes Yes Yes Yes 

Notes: Standard errors, reported in parentheses, are robust and adjusted for clustering at the state level.   Statistical levels 

of significance are as follows:  * means p<0.1, ** means p<0.05, *** means p<0.01. The real SAE funding variable 

is deflated by the total population to obtain per capita term. Data for Hispanics include all persons of Hispanic 

origin of any race.   
 

 

 

 



 

Appendix 1 - Table 4 

Difference-in-Differences: Outcomes of Change in Birth Rates (Changes in the Control Group) 

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

 All Blacks Hispanics Whites All Blacks Hispanics Whites 

 Dependent Variable: ∆Birth rates 

(Control group: females 18-19 years) 

Dependent Variable: ∆Birth rates 

(Control group: females 30-34 years) 

∆SAE Funding *Young -3.078** -12.756 1.663 -2.652*** -1.440* -8.181 5.354 -1.884** 

 (1.270) (10.394) (7.764) (0.949) (0.853) (7.497) (4.836) (0.898) 

Observations 784 784 784 784 1372 1370 1370 1372 

R-square  0.18 0.07 0.08 0.16 0.42 0.06 0.26 0.33 

State fixed-effects? Yes Yes Yes Yes Yes Yes Yes Yes 

Year fixed-effects? Yes Yes Yes Yes Yes Yes Yes Yes 

Additional Covariates? Yes Yes Yes Yes Yes Yes Yes Yes 

Mean of ∆SAE 0.044 0.044 0.044 0.044 0.018 0.018 0.018 0.018 

 Note: See notes to previous table   

 

 

Appendix 1 – Table 5 

Difference-in-Differences: Outcomes of Change in Birth Rates (Multiple Control Groups) 

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

 All Blacks Hispanics Whites All Blacks Hispanics Whites 

 Dependent Variable: ∆Birth rates 

(Multiple Control groups: females 18-19 and 25-29 

years) 

Dependent Variable: ∆Birth rates  

(Multiple Control groups: females 25-29 and 30-34 

years) 

∆SAE Funding *Young -4.523*** -13.110* 5.563 -4.331*** -2.895*** -8.912** 5.687 -3.118*** 

 (1.203) (7.312) (4.608) (0.825) (0.921) (4.252) (4.036) (0.930) 

Observations 1176 1176 1174 1176 2058 2056 2054 2058 

R-square  0.15 0.04 0.10 0.12 0.26 0.04 0.31 0.18 

State fixed-effects? Yes Yes Yes Yes Yes Yes Yes Yes 

Year fixed-effects? Yes Yes Yes Yes Yes Yes Yes Yes 

Additional Covariates? Yes Yes Yes Yes Yes Yes Yes Yes 

Mean of ∆SAE 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

Note: See notes to previous table   
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Appendix 1 –Table 6 

Difference-in-Differences: Outcomes of Change in Birth Rates 

(Allowing covariates to affect age groups differently) 

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

 All Blacks Hispanics Whites All Blacks Hispanics Whites 

 Dependent Variable: ∆Birth rates 

(Control group: females 18-19 years) 

Dependent Variable: ∆Birth rates 

(Control group: females 25-29 years) 

∆SAE Funding *Young -3.035** -14.922 2.134 -2.251* -5.017*** -11.045* 6.335 -4.766*** 

 (1.472) (9.876) (7.926) (1.148) (1.422) (6.451) (5.124) (1.532) 

Observations 784 784 784 784 1372 1372 1370 1372 

R-square  0.22 0.08 0.09 0.18 0.25 0.05 0.22 0.16 

State fixed-effects? Yes Yes Yes Yes Yes Yes Yes Yes 

Year fixed-effects? Yes Yes Yes Yes Yes Yes Yes Yes 

Additional Covariates? Yes Yes Yes Yes Yes Yes Yes Yes 

Age*other covariates interactions? Yes Yes Yes Yes Yes Yes Yes Yes 

Mean of ∆SAE 0.044 0.044 0.044 0.044 0.018 0.018 0.018 0.018 

Note: See notes to previous table   

 

 

 



 

Appendix 2 

 
Comparison of results with other studies 

Although I show the results to be quite robust, a potential source of contention relates to the magnitude of the 

estimated impact of the SAE program.  Recall that the findings indicate that for an average state, an expenditure of 

$50,000 can help to avoid approximately four births to teenagers.  To my knowledge, there are no other state-level 

based studies to which the results can be compared.  However, a comparison with the implied outcomes of a county-

based abstinence study does shed some light on the credibility of the results.  Specifically, Doniger et al. (2001) 

looked at the impact of an abstinence education campaign (Not Me Not Now) on several outcomes, including 

pregnancy rates amongst Monroe County (New York) females in the age range 15-17 years.  Using a cross-sectional 

time series study on an average of 1,611 children from middle schools over the period 1993-1996 and after 

controlling for other pregnancy-causing factors, their results showed that the pregnancy rates declined by 13.9 per 

1,000 among the 15-17 year old females who were treated by the campaign.  During the same time period the largest 

decline in pregnancy rates in a comparable county was 6.3, while the decline was by 5.9 in the state of New York.  

Therefore, the implied net decline in pregnancy rates in Monroe County was 7.6 to 8 (i.e. 7.6=13.9-6.3 and 8=13.9-

5.9) over a three year period, suggesting an annual decline of about 2.6 pregnancies  per 1,000 15-17 year old 

females. With an average annual sample size of 1,611, this in turn implies that the program may have been 

associated with avoiding approximately four pregnancies per year (=2.6/1000*1,611).  Funding for the Not Me Not 

Now program was $300,000 over the four years 1993-1996.  This meant that on average, $75,000 was spent per 

annum on the campaign.  Assuming a constant rate of return, if annual expenditure was $50,000, then approximately 

2 pregnancies to 15-17 year-olds will be avoided. 
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