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Abstract
The United States ranks first among developed nations in rates of both teenage pregnancy and sexually transmitted
diseases. In an effort to reduce these rates, the U.S. government has funded abstinence-only sex education
programs for more than a decade. However, a public controversy remains over whether this investment has been
successful and whether these programs should be continued. Using the most recent national data (2005) from all
U.S. states with information on sex education laws or policies (N = 48), we show that increasing emphasis on
abstinence education is positively correlated with teenage pregnancy and birth rates. This trend remains significant
after accounting for socioeconomic status, teen educational attainment, ethnic composition of the teen population,
and availability of Medicaid waivers for family planning services in each state. These data show clearly that
abstinence-only education as a state policy is ineffective in preventing teenage pregnancy and may actually be
contributing to the high teenage pregnancy rates in the U.S. In alignment with the new evidence-based Teen
Pregnancy Prevention Initiative and the Precaution Adoption Process Model advocated by the National Institutes of
Health, we propose the integration of comprehensive sex and STD education into the biology curriculum in middle
and high school science classes and a parallel social studies curriculum that addresses risk-aversion behaviors and
planning for the future.
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Introduction
The appropriate type of sex education that should be taught in U.S. public schools continues to be a major topic of
debate, which is motivated by the high teen pregnancy and birth rates in the U.S., compared to other developed
countries [1]–[4] (). Much of this debate has centered on whether abstinence-only versus comprehensive sex
education should be taught in public schools. Some argue that sex education that covers safe sexual practices,
such as condom use, sends a mixed message to students and promotes sexual activity. This view has been
supported by the US government, which promotes abstinence-only initiatives through the Adolescent Family Life Act
(AFLA), Community-Based Abstinence Education (CBAE) and Title V, Section 510 of the Personal Responsibility
and Work Opportunity Reconciliation Act of 1996 (welfare reform), among others [5]. Funding for abstinence-only
programs in 2006 and 2007 was $176 million annually (before matching state funds) [5], [6]. The central message
of these programs is to delay sexual activity until marriage, and under the federal funding regulations most of these
programs cannot include information about contraception or safer-sex practices [5], [7].
U.S. teenage pregnancy and birth rates are high compared to other developed countries.
The federal funding for abstinence-only education expired on June 30, 2009, and no funds were allocated for the FY
2010 budget. Instead, a “Labor-Health and Human Services, Education and Other Agencies” appropriations bill
including a total of $114 million for a new evidence-based Teen Pregnancy Prevention Initiative for FY 2010 was
signed into law in December 2009. This constitutes the first large-scale federal investment dedicated to preventing
teen pregnancy through research- and evidence-based efforts. However, despite accumulating evidence that
abstinence-only programs are ineffective [6], [8], abstinence-only funding (including Title V funding) was restored on
September 29, 2009 [8] for 2010 and beyond by including $250 million of mandatory abstinence-only funding over 5
years as part of an amendment to the Senate Finance Committee's health-reform legislation (HR 3590, Amendment
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#2786, section 2954). This was authorized by the legislature on March 23, 2010 [9].
With two types of federal funding programs available, legislators of individual states now have the opportunity to
decide which type of sex education (and which funding option) to choose for their state, while pursuing the ultimate
goal of reducing teen pregnancy rates. This large-scale analysis aims to provide scientific evidence for this decision
by evaluating the most recent data on the effectiveness of different sex education programs with regard to
preventing teen pregnancy for the U.S. as a whole. We used the most recent teenage pregnancy, abortion and birth
data from all U.S. states along with information on each state's prescribed sex education approach to ask “what is
the quantitative evidence that abstinence-only education is effective in reducing U.S. teen pregnancy rates?” If
abstinence education results in teenagers being abstinent, teenage pregnancy and birth rates should be lower in
those states that emphasize abstinence more. Other factors may also influence teenage pregnancy and birth rates,
including socio-economic status, education, cultural influences [10]–[12], and access to contraception through
Medicaid waivers [13]–[15] and such effects must be parsed out statistically to examine the relationship between sex
education and teen pregnancy and birth rates. It was the goal of this study to evaluate the current sex-education
approach in the U.S., and to identify the most effective educational approach to reduce the high U.S. teen pregnancy
rates. Based on a national analysis of all available state data, our results clearly show that abstinence-only
education does not reduce and likely increases teen pregnancy rates. Comprehensive sex and/or STD education
that includes abstinence as a desired behavior was correlated with the lowest teen pregnancy rates across states. In
alignment with the Precaution Adoption Process Model advocated by the National Institutes of Health we suggest
that comprehensive sex and HIV/STD education should be taught as part of the biology curriculum in middle and
high school science classes, along with a social studies curriculum that addresses risk-aversion behaviors and
planning for the future.
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Materials and Methods
Level of emphasis on abstinence in state laws
Data on abstinence education were retrieved from the Education Commission of the States [16]. Of the 50 U.S.
states, only 38 states had sex education laws (as of 2007; ). Thirty of the 38 state laws contained abstinence
education provisions, 8 states did not. Following the analysis of the Editorial Projects in Education Research Center
[17], which categorizes the data on abstinence education into four levels (from least to most emphasis on
abstinence: no provision, abstinence covered, abstinence promoted, abstinence stressed), we assigned ordinal
values from 0 through 3 to each of these four categories respectively. A higher category value indicates more
emphasis on abstinence with level 3 stressing abstinence only until marriage as the fundamental teaching standard
(similar to the federal definition of abstinence-only education), if sex or HIV/STD education is taught (sex education
is not required in most states) [16]–[18]. The primary emphasis of a level 2 provision is to promote abstinence in
school-aged teens if sex education or HIV/STD education is taught, but discussion of contraception is not prohibited.
Level 1 covers abstinence for school-aged teens as part of a comprehensive sex or HIV/STD education curriculum,
which should include medically accurate information on contraception and protection from HIV/STDs [16]–[18]. Level
0 laws on sex education and/or HIV education do not specifically mention abstinence.
Abstinence provisions and levels of abstinence education in state laws & policies.

Level of emphasis on abstinence in state laws & policies
States without sex education laws may nevertheless have policies regarding sex and/or HIV/STD education. These
policies may be published as Health Education standards or Public Education codes [19]. These policies can also
provide information on how existing sex education laws may be interpreted by local school boards. Information on
the sex education laws and policies for all 50 US states was retrieved from the website of the Sexuality Information
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and Education Council of the US (SIECUS). We analyzed the 2005 state profiles on sex education laws and policy
data for all 50 states [19] following the criteria of the Editorial Projects in Education Research Center [17] to identify
the level of abstinence education (). The coding for the state laws (N = 38) and the coding for both laws and policies
(N = 48) was more or less the same for the states represented in both data sets with 6 exceptions (): the additional
information on policies moved two states from a level 0 (abstinence not mentioned) to level 1 (abstinence covered),
and four states from a level 2 abstinence provision (abstinence emphasized) to a level 3 (abstinence stressed).
Only two states had neither a state law nor a policy regarding sex or STD/HIV education (as of 2005): North Dakota
and Wyoming. Analyses of the two data sets gave essentially identical results. In this paper we present the analyses
of the more extensive (48 states) law and policy data set.

Teen pregnancy, abortion and birth data
Data on teen pregnancy, birth and abortion rates were retrieved for the 48 states from the most recent national
reports, which cover data through 2005 [11], [12]. The data are reported as number of teen pregnancies, teen births
or teen abortions per one thousand female teens between 15 and 19 years of age. In general, teen pregnancy rates
are calculated based on reported teen birth and abortion rates, along with an estimated miscarriage rate [12]. We
used these data to determine whether there is a significant correlation between level of prescribed abstinence
education and teen pregnancy and birth rates across states. The expectation is that higher levels of abstinence
education will be correlated with higher levels of abstinence behavior and thus lower levels of teen pregnancy.

Other factors
Data on four possibly confounding factors were included in our analyses.

Socio-economics
To account for cost-of-living differences across the US, we used the adjusted median household income for 2006 for
each state from the Council for Community and Economic Research: C2ER [20]. These data are based on median
household income from the Current Population Survey for 2006 from the U.S. Census Bureau [21] and the 2006
cost of living index (COLI).

Educational attainment
As an estimate of statewide education levels among teens, we used the percentage of high school graduates that
took the SAT in 2005/2006 in each state [22].

Ethnic composition
We determined the proportion of the three major ethnic groups (white, black, Hispanic) in the teen population (15–19
years old) for each state [12], and assessed whether the teen pregnancy, abortion and birth rates across states were
correlated with the ethnic composition of the teen population. To account for the ethnic diversity among the teen
populations in the different states in a multivariate analysis of teen pregnancy and birth rates, we included only the
proportion of white and black teens in the state populations as covariates, because the Hispanic teen population
numbers were not normally distributed (see below).

Medicaid waivers for family planning
Medicaid-funded access to contraceptives and family planning services has been shown to decrease the incidence
of unplanned pregnancies, especially among low-income women and teens [13]. According to the Guttmacher
3/12

Institute, the national family planning program prevents 1.94 million unintended pregnancies, including almost
400,000 teen pregnancies each year by providing millions of young and low-income women access to voluntary
contraceptive services [13], Medicaid covered 71% of expenditures for these programs in 2006, and it is estimated
that states saved $4 (associated with unintended births) for each $1 spend on contraceptive services [13]. Since the
increasing role of Medicaid in funding family planning was mainly due to the efforts of 21 states to expand eligibility
for family planning for low-income women who otherwise would not qualify for Medicaid, we analyzed whether these
Medicaid waivers for family planning services (available in some states but not in others) could bias our results. We
determined which states had received permission (as of 2005) from the Federal Medicaid program to extend
Medicaid eligibility for family planning services to large numbers of individuals whose incomes are above the stateset levels for Medicaid enrollment [15]. We assessed whether the waivers (access to family planning services) had
an effect on our analysis of teen pregnancy and birth rates across states, specifically whether they could bias our
analysis with respect to the effects of the different levels of abstinence education.

Statistical Analyses
Sample statistics
Using JMP 8 software [23], we tested all variables for normality (Goodness of Fit: Shapiro Wilkes Test; JMP 8.0).
Except for teen abortion rates and Hispanic teen population data, all variables were normally distributed. The
distribution of the Hispanic teen population across states was not normal: most states had relatively small Hispanic
teen populations, and a few states had a relatively large population of Hispanic teens. Teen pregnancy and birth rate
distributions included outliers, but these outliers did not cause the distributions within abstinence education levels to
differ significantly from normal, thus all outliers were included in subsequent analyses. For all further statistical
analyses we used SPSS [24].

Correlations
We used non-parametric (Spearman) correlations to assess relationships between variables, and for normally
distributed variables we also used parametric (Pearson) correlations, but these results showed the same trends and
significance levels as the non-parametric correlations. As a result, we only report the results for the non-parametric
correlations here.

Multivariate analyses
Only the two normally distributed dependent variables were included in the multivariate analysis (MANOVA and
MANCOVA [24]): teen pregnancy and teen birth rates. We tested for homogeneity of error variances (Levene's Test)
and for equality of covariance matrices (Box test) between groups. For MANCOVA we report the estimated marginal
means of teen pregnancy and birth rates (i.e. means after the influence of covariates was removed). For pairwise
comparison between abstinence levels, we used the Bonferroni adjustment for multiple comparisons.
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Results
Among the 48 states in this analysis (all U.S. states except North Dakota and Wyoming), 21 states stressed
abstinence-only education in their 2005 state laws and/or policies (level 3), 7 states emphasized abstinence
education (level 2), 11 states covered abstinence in the context of comprehensive sex education (level 1), and 9
states did not mention abstinence (level 0) in their state laws or policies (). In 2005, level 0 states had an average (±
standard error) teen pregnancy rate of 58.78 (±4.96), level 1 states averaged 56.36 (±3.94), level 2 states averaged
61.86 (±3.93), and level 3 states averaged 73.24 (±2.58) teen pregnancies per 1000 girls aged 14–19 (). The level
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of abstinence education (no provision, covered, promoted, stressed) was positively correlated with both teen
pregnancy (Spearman's rho = 0.510, p = 0.001) and teen birth (rho = 0.605, p<0.001) rates (), indicating that
abstinence education in the U.S. does not cause abstinence behavior. To the contrary, teens in states that prescribe
more abstinence education are actually more likely to become pregnant (). Abortion rates were not correlated with
abstinence education level (rho = −0.136, p = 0.415). A multivariate analysis of teen pregnancy and birth rates
identified the level of abstinence education as a significant influence on teen pregnancy and birth rates across states
(pregnancies F = 5.620, p = 0.002; births F = 11.814, p<0.001). The significant pregnancy effect was caused by
significantly lower pregnancy rates in level 0 (no abstinence provision) states compared to level 3 (abstinence
stressed) states (p = 0.036), and level 1 (abstinence covered) states compared to level 3 states (p = 0.005); the
significant birth effect was caused by significantly lower teen birth rates in level 0 states compared to level 3 (p =
0.006) states, and significantly lower teen birth rates in level 1 states compared to level 3 states (p<0.001).
Abstinence education level prescribed in 2005 state laws or policies.
Mean teen pregnancy, abortion and birth rates by level of prescribed abstinence education.
Teen pregnancy, abortion and birth rates (per 1000 girls aged 14–19) by level of abstinence education.
Socioeconomics and ethnic diversity as potential influences on teen pregnancy, abortion and birth rates in
48 states.
Socio-economic status, educational attainment, and ethnic differences across states exhibited significant
correlations with some variables in our model (). We examined the influence of each possible confounding factor on
our analysis by including them as covariates in several multivariate analyses. However, after accounting for the
effects of these covariates, the effect of abstinence education on teenage pregnancy and birth rates remained
significant ().
Trends in teen pregnancy and birth rates after accounting for socioeconomics, education and ethnic
diversity.

Socio-economic status
There was a significant negative correlation between median household income (adjusted for cost of living) and
level of abstinence education (rho = −0.349, p = 0.015; ), indicating a socio-economic bias at the state level on state
laws and regulations with regard to sex education. The adjusted median household income was negatively
correlated with teen pregnancy (rho = −0.383, p = 0.007) and birth (rho = −0.296, p = 0.041) rates across states:
pregnancy and birth rates tended to be higher in lower-income states. There was no correlation between household
income and abortion rates (rho = −0.116, p = 0.432). When including the adjusted median household income as a
covariate in a multivariate analysis (evaluated at $45,892), income significantly influenced teen pregnancy (F =
5.427, p = 0.025) but not birth (F = 2.216, p = 0.144) rates. After accounting for socioeconomic status, the level of
abstinence education still had a significant effect on teen pregnancy (F = 4.103, p = 0.012) and birth rates (F = 10.480,
p<0.001).

Educational attainment
There was no significant correlation between statewide teen education (percentage of high school graduates that
took the SAT in 2005/2006) and level of abstinence education (rho = −0.156, p = 0.291). Education was not correlated
with teen pregnancy rates (rho = −0.014, p = 0.925), but it was positively correlated with teen abortion rates ( rho =
0.662, p<0.001), and as a consequence, negatively correlated with teen birth rates (rho = −0.412, p = 0.004). There
was no correlation between socio-economic status and teen educational attainment across states (rho = −0.048, p =
0.748), suggesting that these trends apply to both rich and poor states. When including education (% graduates
taking the SAT) as a covariate in a multivariate analysis, education had a significant influence on teen birth (F =
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8.308, p = 0.006), but not on teen pregnancy (F = 0.161, p = 0.690) rates, and after accounting for the influence of
teen education (evaluated at 39.7% of graduates taking the SAT), the level of abstinence education still had a
significant effect on both teen pregnancy (F = 5.527, p = 0.003) and teen birth rates (F = 10.772, p<0.001).

Ethnic composition
For this analysis we focused on the three largest ethnic groups for which data are available: white, black, and
Hispanic [12]. Teen pregnancy rates differ across these three ethnic groups. For the 48 states in this analysis, an
ethnic breakdown (for all three ethnic groups) of teen pregnancy and abortion rates was available for 26 states, and
of teen birth rates for 43 states. Across this reduced sample of states, 2005 teen pregnancy rates averaged 48.1
(±1.95) pregnancies per 1000 white teens, 103.7 (±5.38) pregnancies per 1000 black teens, and 141.6 (±8.55)
pregnancies per 1000 Hispanic teens. Teen birth rates averaged 27.6 (±1.5) births per 1000 white teens, 59.2
(±2.58) births per 1000 black teens, and 96.1 (±5.39) births per 1000 Hispanic teens. Abstinence education levels
were positively correlated with teen birth rates in all three ethnic groups (white: rho = 0.439, p = 0.002; black: rho =
0.328, p = 0.028; Hispanic: rho = 0.461, p = 0.001; ).
Ethnic breakdown of teen pregnancy, birth, and abortion rates and their relationship with abstinence
education, educational attainment (SAT), adjusted income and teen diversity in the states.
Across all 48 states, abstinence education levels were significantly correlated with the proportions of white and black
teens in the state populations (). In general, states with higher proportions of white teens tended to emphasize
abstinence less (rho = −0.382, p = 0.007), and states with higher proportions of black teens tended to emphasize
abstinence more (rho = 0.419, p = 0.003). When we included the proportion of white and black teens in the state
populations as covariates in a multivariate analysis (evaluated at proportion white: 0.704 and proportion black:
0.138), only the proportion of white teens had a significant effect on teen pregnancy (F = 42.206, p<0.001) and teen
birth rates (F = 5.894, p = 0.020). After accounting for this influence, the level of abstinence education still had a
significant effect on teen pregnancy (F = 2.839, p = 0.049) and teen birth rates (N = 43 states: F = 7.782, p<0.001; ).

Medicaid waivers
If Medicaid waivers contribute to the positive correlation between abstinence education and teen pregnancy at the
state level, then states with waivers should have different teen pregnancy and birth rates than states without
waivers. This was not the case. States with waivers (N = 17) were represented across all four abstinence education
levels () and did not differ significantly in teen pregnancy rates from states without waivers (N = 21, Mann Whitney U
= 237, p = 0.086), suggesting no significant effect of waivers (at the state level) on the correlation between abstinence
levels and teen pregnancy rates. A recent study [14] found the same level of (non-)significance (0.05<p<0.1) for the
effect of waivers on teen birth rates, but reported it as significant.
Teen pregnancy rates, abstinence education levels and Medicaid waivers to access family planning
services.
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Discussion
This study used a correlational approach to assess whether abstinence-only education is effective in reducing U.S.
teen pregnancy rates. Correlation can be due to causation, but it can also be due to other underlying factors, which
need to be examined. Several factors besides abstinence education are correlated with teen pregnancy rates. In
agreement with previous studies, our analysis showed that adjusted median household income and proportion of
white teens in the teen population both had a significant influence on teen pregnancy rates. Richer states tend to
have a higher proportion of white teens in their teen populations, tend to emphasize abstinence less, and tend to
have lower teen pregnancy and birth rates than poorer states. A recent study [25] found that higher teen birth rates
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in poorer states were also correlated with a higher degree of religiosity (and a lower abortion rate) at the state level.
Medicaid waivers have previously been shown to reduce teen pregnancy rates [13], but our analysis shows that they
do not explain our main result, the positive correlation between abstinence education level and teen pregnancy
rates.
After accounting for other factors, the national data show that the incidence of teenage pregnancies and births
remain positively correlated with the degree of abstinence education across states: The more strongly abstinence is
emphasized in state laws and policies, the higher the average teenage pregnancy and birth rate. States that taught
comprehensive sex and/or HIV education and covered abstinence along with contraception and condom use (level
1 sex education; also referred to as “abstinence-plus” [26], tended to have the lowest teen pregnancy rates, while
states with abstinence-only sex education laws that stress abstinence until marriage (level 3) were significantly less
successful in preventing teen pregnancies. Level 0 states present an interesting sample with a wide range of
education policies and variable teen pregnancy and birth data [17]–[19]. For example, several of the level 0 states
(as of 2007) did not mandate sex education, but required HIV education only (e.g. CT, WV) [19]. Only three of the
level 0 states (IA, NH and NV) mandated both sex education and HIV education, but one of them (NV) did not
require that teens learn about condoms and contraception. This state (NV) has the highest teen pregnancy and birth
rates in that group (). Nevada is also one of only five states (with MD in level 0, CO in level 2, and AZ and UT in
level 3) that required parental consent for sex education in public schools instead of an opt-out requirement that is
present in all the other states [16], [19].
The effectiveness of Level 1 (comprehensive) sex education in our nation-wide analysis is supported by Kirby's
meta-analysis of individual sex education programs [8], Underwood et al. 's analysis of HIV prevention programs
[27], and a recent review by the CDC taskforce on community preventive services [28]. All these studies suggest
that comprehensive sex or HIV education that includes the discussion of abstinence as a recommended behavior,
and also discusses contraception and protection methods, works best in reducing teen pregnancy and sexually
transmitted diseases.

Individual research studies
Despite large differences between individual research studies that evaluate specific sex education programs (e.g.
sample size, approaches to sex education studied, selection of participants, choice of control groups, types of data,
control for cross-talk between students outside of class, etc.), several case studies show that abstinence-only
education rarely has a positive effect on teen sexual behavior [6], [8], [29]. One of the few exceptions is the recent
study by Jemmott et al. [30] on black middle school students in low-income urban schools: after receiving 8 hours of
abstinence education as 12 year olds, significantly more students (64/95) reported to be abstinent after 24 months
when compared to (control) students who received 8 hours of health education (without any form of sex education:
47/88; Fishers exact test, p = 0.037), or students who received 8 hours of safe-sex education (without an abstinence
component: 41/85, Fishers exact test, p = 0.007). However, there was no significant difference in abstinence
behavior between students who had received abstinence education (64/95) and students who received 8 hours of
comprehensive sex education (combining sex education with abstinence education: 57/97; Fishers exact test, p =
0.138). These two groups also did not differ in rates of reported unprotected sex (8/122 versus 8/115) or use of
condoms (25/33 versus 29/37) in the previous 3 months. The abstinence-only intervention in that study was unique
in that it increased knowledge about HIV/STD, emphasized the delay of sexual activity, but not necessarily until
marriage, did not put sex into a negative light or use a moralistic tone, included no inaccurate information, corrected
incorrect views, and did not disparage the use of condoms [30]. As a result, as pointed out by the authors, this
successful version of abstinence education would not have met the criteria for federal abstinence-only funding [30].
While promoting an alternative and more effective form of abstinence education, these results also support Kirby's
findings [8] and the data in the present study that comprehensive sex education that includes an abstinence (delay)
component (level 1), is the most effective form of sex education, especially when using teen pregnancy rates as a
measurable outcome.
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Individual research studies also show that teaching about contraception is generally not associated with increased
risk of adolescent sexual activity or sexually transmitted diseases (STDs) [8] as suggested by abstinence-only
advocates, and adolescents who received comprehensive sex or HIV education had a lower risk of pregnancy and
HIV/STD infection than adolescents who received strict abstinence-only or no sex education at all in the U.S. and in
other high-income countries [27], [31].

Abstinence-only education: public opinion and associated costs
Despite the data showing that abstinence-only education is ineffective, it may be argued that the prescribed form of
sex education represents the underlying social values of families and communities in each state, and changing to a
more comprehensive sex education curriculum will meet with strong opposition. However, there is strong public
support for comprehensive sex education [32]. Approximately 82% of a randomly selected nationally representative
sample of U.S. adults aged 18 to 83 years (N = 1096) supported comprehensive programs that teach students about
both abstinence and other methods of preventing pregnancy and sexually transmitted diseases. In contrast,
abstinence-only education programs, received the lowest levels of support (36%) and the highest level of opposition
(about 50%).
In addition to the federal and state funds spent on abstinence-only (level 3) education, there are other costs
associated with the outcomes of failed sex education and family planning. When deciding state policies on sex
education, State legislators should consider these additional costs. For example, based on estimates by the
National Campaign To Prevent Teen and Unplanned Pregnancy [33], teen child bearing (compared to first birth at 20
years or older) in the U.S. cost taxpayers (in direct and indirect costs) more than $9.1 billion in 2004.
Our data show that education (% of high school graduates taking the SAT) was not correlated with teen pregnancy
rates, but it was positively correlated with teen abortion rates and negatively correlated with teen birth rates. These
data can be interpreted in two ways: (1) pregnant teens who give birth are less likely to finish high school and go on
to college (i.e. pregnancy affects education). This is supported by a recent report [34] that showed that teen mothers
are more likely to drop out of school: 51% of teen mothers earned their high school diploma by age 22, compared to
89% of women who had not given birth as teens. (2) teens who are motivated to go to college are not necessarily
less likely to get pregnant, but more likely to abort their pregnancies (i.e. educational goal affects the decision of
whether to carry a pregnancy to term).
As pointed out by the Society for Adolescent Medicine, the abstinence-only approach (as stressed by level 3 state
laws and policies and funded by the federal abstinence-only programs) is characterized by the withholding of
information and is ethically flawed [7]. Abstinence-only programs tend to promote abstinence behavior through
emotion, such as romantic notions of marriage, moralizing, fear of STDs, and by spreading scientifically incorrect
information [7], [20], [35]. For example a Congressional committee report found evidence of major errors and
distortions of public health information in common abstinence-only curricula [36]. As a result, these programs may
actually be promoting irresponsible, high-risk teenage behavior by keeping teens uneducated with regard to
reproductive knowledge and sound decision-making instead of giving them the tools to make educated decisions
regarding their reproductive health [37]. The effect of presenting inadequate or incorrect information to teenagers
regarding sex and pregnancy and STD protection is long-lasting as uneducated teens grow into uneducated adults:
almost half of all pregnancies in the U.S. were unplanned in 2001 [38]. Of these three million unplanned
pregnancies, ∼1.4 million resulted in live births, ∼1.3 million ended in abortion, and over 400,000 ended in a
miscarriage [36], [37] at a financial cost (direct medical costs only) of ∼$5 billion in 2002 [39].
The U.S. teen pregnancy rate is substantially higher than seen in other developed countries () despite similar
cultural and socioeconomic patterns in teen pregnancy rates [40]. The difference is not due to the onset of sexual
activity [1]. Instead, the main factor seems to be sex education, especially with regard to contraception and
prevention of STDs [41]. Sex education in Europe is based on the WHO definition of sexuality as a lifelong process,
aiming to create self-determined and responsible attitudes and behavior with regard to sexuality, contraception,
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relationships and life strategies and planning [42]. In general, there is greater and easier access to sexual health
information and services for all people (including teens) in Europe, which is facilitated by a societal openness and
comfort in dealing with sexuality [40], by pragmatic governmental policies [43], [44] and less influence by special
interest groups.

Future Directions
While states with comprehensive sex education have lower teen pregnancy rates, even in these states rates are
much higher than seen in Europe [1]. This is likely influenced by the fact that U.S. state laws and policies generally
do not require that sex and STD education is taught in all schools, but only provide guidelines if local school boards
decide to teach it [19]. For example, as of August 1, 2011, only 20 states mandated sex education, and 32 states
mandated HIV education in their schools [45]. In addition, even states with comprehensive sex education laws or
policies (level 1) received federal funding for individual abstinence-only education programs in 2005: total federal
funds [19] averaged ∼$14 per teen in level 1 states compared to ∼$21 per teen in level 2 and 3 states [12]. An
important first step towards lowering the high teen pregnancy rates would be states requiring that comprehensive
sex education (with abstinence as a desired behavior) is taught in all public schools. Another important step would
involve specialized teacher training. Presently the sex education and STD/HIV curricula are often taught by faculty
with little training in this area [46]. As a further modification, “sex education” could be split into a coordinated social
studies component (ethics, behavior and decision-making, including planning for the future) and a science
component (human reproductive biology and biology of STDs, including pregnancy and STD prevention), each
taught by trained teachers in their respective field.
As parents, educators or policy makers it should be our goals that (1) teens can make educated reproductive and
sexual health decisions, that (2) teen pregnancy and STD rates are reduced to the rates of other developed nations,
and that (3) these trends are maintained through the teenage years into adulthood. One possibility for achieving
these goals is a close alignment and integration of sex education with the National Science Standards for U.S.
middle and high schools [47]. In addition, the Precaution Adoption Process Model () advocated by the National
Institutes of Health [48] offers a good basis for communication and discussions between scientists, educators, and
sex education researchers, and could serve as a reference for measuring progress in sex education (in alignment
with the new evidence-based Teen Pregnancy Prevention Initiative). In addition, it could be used as a
communication tool between sex education teachers and their students. It should be our specific goal to move
American teens from Stages 1 or 2 (unaware or unengaged in the issues of pregnancy and STD prevention) to
Stages 3–7 (informed decision-making) by providing them with knowledge, understanding, and sound decisionmaking skills (). For example, a recent study [49] attributes 52% of all unintended pregnancies (teenagers and
adults) in the U.S. to non-use of contraception, 43% to inconsistent or incorrect use, and only 5% to method failure.
The Precaution-Adoption-Process Model.
Our analysis adds to the overwhelming evidence indicating that abstinence-only education does not reduce teen
pregnancy rates. Advocates for continued abstinence-only education need to ask themselves: If teens don't learn
about human reproduction, including safe sexual health practices to prevent unintended pregnancies and STDs, and
how to plan their reproductive adult life in school, then when should they learn it, and from whom?
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Acknowledgments
We thank C2ER, the Council for Community and Economic Research, for providing additional adjusted median
household income data for those states that were not included in their online data set, and two anonymous
reviewers for helpful comments.
Go to:
9/12

Footnotes
Competing Interests: The authors have declared that no competing interests exist.
Funding: This work was funded by the University of Georgia Research Foundation. The funders had no role in
study design, data collection and analysis, decision to publish, or preparation of the manuscript.
Go to:

References
1. Darroch JE, Singh S, Frost JJ. Differences in Teenage Pregnancy Rates Among Five Developed Countries: The
Roles of Sexual Activity and Contraceptive Use. Family Planning Perspectives. 2001;33(5):244–250. Available:
http://www.guttmacher.org/pubs/journals/3324401.html. Accessed 2011, Jan 10. [PubMed]
2. The National Campaign to prevent teen and unplanned pregnancy. Teen birth rates: International Comparison
2006. Available: www.thenationalcampaign.org//TBR_InternationalComparison2006.pdf. Accessed 2011, Jan 10.
3. Canada: Statistics Canada. Pregnancy outcomes by age group. 2005. Available:
http://www40.statcan.gc.ca/l01/cst01/hlth65a-eng.htm. Accessed 2010, Nov 20.
4. UK Department of Education 2011 Under 18 and under 16 conception statistics. 2011. Available:
http://www.education.gov.uk/childrenandyoungpeople/healthandwellbeing/teenagepregnancy/a0064898/under-18and-under-16-conception-statistics. Accessed 2011, Aug 3.
5. Advocates for Youth. The History of Federal Abstinence-Only Funding. 2007. Available:
http://www.advocatesforyouth.org/publications/429?task=view. Accessed 2011, Jun 19.
6. Trenholm C, Devaney B, Fortson K, Quay L, Wheeler J, et al. “Impacts of four Title V, Section 510 abstinence
education programs” (Mathematica Policy Research). 2007. Available: http://aspe.hhs.gov/hsp/abstinence07/.
Accessed 2010, May 8.
7. Santelli JS, Ott MA, Lyon M, Rogers J, Summers D. Abstinence-only education policies and programs: A position
paper of the Society for Adolescent Medicine. Journal of Adolescent Health. 2006;38:83–87. [PubMed]
8. Kirby D. Emerging Answers, Research Findings on Programs to Reduce Teen Pregnancy and Sexually
Transmitted Diseases (National Campaign to Prevent Teen and Unplanned Pregnancy, Washington, DC). 2007.
www.thenational campaign.org/EA2007/EA2007_full.pdf. Accessed 2010, Jun 18.
9. SIECUS: Senate Finance Committee Votes to Fund Comprehensive Sex Education; Restore Failed Title V
Abstinence-Only-Until-Marriage Funding. Available: http://www.siecus.org/index.cfm?
fuseaction=Feature.showFeature&featureid=1816&pageid=525&parentid=523. Accessed 2011, Jan 10.
10. Horn B. Cultural beliefs and teenage pregnancy. Nurse Practitioner. 1983;8:35–39. [PubMed]
11. Martin JA, Hamilton BE, Sutton PD, Ventura SJ, Menacker F, et al. Births: Final data for 2005. National Vital
Statistics Reports. 2007;56 #6 Available: http://www.cdc.gov/nchs/data/nvsr/nvsr56/nvsr56_06.pdf. Accessed 2010,
May 8. [PubMed]
12. Kost K, Henshaw S, Carlin L. U.S. Teenage Pregnancies, Births and Abortions: National and State Trends and
Trends by Race and Ethnicity (Guttmacher Institute). 2010. Available:
http://www.guttmacher.org/pubs/USTPtrends.pdf. Accessed 2010, Jan 30.
13. Benson Gold R, Sonfield A, Richards CL, Frost JJ. Next Steps for America's Family Planning Program:
Leveraging the Potential of Medicaid and Title X in an Evolving Health Care System, New York: Guttmacher
Institute. 2009. Available: www.guttmacher.org/pubs/NextSteps.pdf. Accessed 2011, Jan 10.
14. Yang Z, Gaydos LM. Reasons for and Challenges of Recent Increases in Teen Birth Rates: A Study of Family
Planning Service Policies and Demographic Changes at the State Level. Journal of Adolescent Health.
2010;46(6):517–524. [PubMed]
15. Benson Gold R, Richards CL, Ranji UR, Salganicoff A. Medicaid: A critical source of support for family planning
in the United States. Kaiser Family Foundation and Guttmacher Institute. 2005. Available:
http://www.kff.org/womenshealth/7064.cfm. Accessed 2011, Jan 10.
16. Zinth K. Sex education laws in the states. State Note (Education Commission of the States, Denver CO). 2007.
10/12

Available: http://www.ecs.org/html/educationIssues/ECSStateNotes_2007.asp. Accessed 2011, Aug 1.
17. Callahan J. Abstinence education in state laws. 2007. Editorial Projects in Education Research Center.
Available: http://www.edweek.org/rc/articles/2007/06/08/sow0608.h26.html. Accessed 2009, Jan 10.
18. Advocates for Youth. Sex Education Resource Center. State profiles. Washington, D.C.: Advocates for Youth;
Available: http://www.advocatesforyouth.org/index.php?option=com_content&task=view&id=766&Itemid=123).
Accessed 2010, Sep 20.
19. SIECUS State Profiles Fiscal Year 2005. Available: http://www.siecus.org/index.cfm?
fuseaction=page.viewPage&pageID=1061&nodeID=1. Accessed 2011, Feb 10.
20. The Council for Community and Economic Research. ACCRA Cost of living index (COLI). The Council for
Community and Economic Research, C2ER. Available: http://www.coli.org/COLIAdjustedMHI.asp. Accessed 2010,
May 10.
21. Census Bureau US. R1901: Median Household Income for 2006. 2006. Available:
http://www.census.gov/compendia/statab/2008/ranks/rank33.html. Accessed 2010, May 10.
22. National Center of Education Statistics. SAT data. 2007. Tables and Figures: Table 137. US Department of
Education. Available: http://nces.ed.gov/programs/digest/d07/tables/dt07_137.asp. Accessed 2010, Jun 10.
23. JMP Statistical Discovery software, version 8.0. Cary, , NC: SAS Institute Inc.;
24. SPSS for MacInstosh, version 17.0. Chicago, , IL: SPSS Inc;
25. Strayhorn JM, Strayhorn JC. Religiosity and teen birth rate in the United States. Reproductive Health. 2009;6:14.
doi: 10.1186/1742-4755-6-14. [PMC free article] [PubMed]
26. Collins C, Alagiri P, Summers T. “Abstinence Only versus Comprehensive Sex education. What are the
arguments? What is the Evidence?” Policy Monograph Series. San Francisco, CA: AIDS Policy Research Center &
Center for AIDS Prevention Studies, AIDS Research Institute, UC San Francisco; 2002.
27. Underhill K, Operario D, Montgomery P. Systematic Review of Abstinence-Plus HIV Prevention Programs in
High-Income Countries. PLoS Medicine. 2007;4:e275. [PMC free article] [PubMed]
28. CDC Taskforce on Community Preventive Services. Guide to Community Preventive Services. 2009 Prevention
of HIV/AIDS, other STIs and Pregnancy: group-based comprehensive risk reduction interventions for adolescents.
Available: www.thecommunityguide.org/hiv/riskreduction.html. Accessed 2011, Jun 20. [PubMed]
29. Goodson P, Pruitt BE, Buhi E, Wilson KL, Rasberry CN, et al. “Abstinence education evaluation phase 5
technical report”. College Station, , TX: Texas A&M University, Department of Health and Kinesiology; 2004.
30. Jemmott JB, Jemmott LS, Fong GT. Efficacy of a Theory-Based Abstinence-Only Intervention Over 24 Months. A
Randomized Controlled Trial With Young Adolescents. Arch Pediatr Adolesc Med. 2010;164(2):152–159. [PMC free
article] [PubMed]
31. Kohler PK, Manhart LE, Lafferty WE. Abstinence-Only and Comprehensive Sex Education and the Initiation of
Sexual Activity and Teen Pregnancy. Journal of Adolescent Health. 2008;42(2):344–351. [PubMed]
32. Bleakley A, Hennessy M, Fishbein M. Public opinion on sex education in U.S. schools. Archives of Pediatrics
and Adolescent Medicine. 2006;160(11):1151–1156. [PubMed]
33. Hoffmann SD. By the Numbers — The Public Costs of Teen Childbearing. Washington, DC: National Campaign
to Prevent Teen and Unplanned Pregnancy; 2006. Available:
www.thenationalcampaign.org/resources/pdf/pubs/btn_full.pdf. Accessed 2010, May 10.
34. Perper K, Peterson K, Manlove J. Diploma Attainment Among Teen Mothers (Child Trends, Publication #201001). 2010. Available: http://www.childtrends.org/Files/Child_Trends-2010_01_22_FS_DiplomaAttainment.pdf.
Accessed 2010, Jun 10.
35. Kreinin T, Waggoner J. Towards a sexually healthy America. Washington, D.C.: Advocates for Youth, Sexuality
Information and Education Council of the United States; 2001. (SIECUS. Available:
www.naccho.org/topics/HPDP/infectious/hiv//abstinenceonly.pdf. Accessed 2010, Jan 10.
11/12

36. US House of Representatives Committee on Government Reform — Minority Staff Special Investigations
Division. The Content of Federally Funded Abstinence-Only Education Programs. Available:
http://oversight.house.gov/index.php?option=com_content&view=article&id=2487&catid=44:legislation. Accessed
2010, Nov 1.
37. Kaye K, Suellentrop K, Sloup C. The Fog Zone: How Misperceptions, Magical Thinking, and Ambivalence Put
Young Adults at Risk for Unplanned Pregnancy. Washington, DC: The National Campaign to Prevent Teen and
Unplanned Pregnancy; 2009. Available: www.thenationalcampaign.org/fogzone/pdf/fogzone.pdf. Accessed 2010,
Jun 10.
38. Finer LB, Henshaw SK. Disparities in Rates of Unintended Pregnancy in the United States, 1994 and 2001.
Perspectives on Sexual and Reproductive Health. 2006;38(2):90–96. [PubMed]
39. Trussel J. The cost of unintended pregnancy in the United States. Contraception. 2007;75(3):168–170. [PubMed]
40. Singh S, Darroch JE, Frost JJ. Socioeconomic disadvantage and adolescent women's sexual and reproductive
behavior: the case of five developed countries. Fam Plann Perspect. 2001;33:251–258. [PubMed]
42. Advocates for Youth. Adolescent Sexual Health in Europe and the U.S.— Why the Difference? 3rd edition: Sue
Alford and Debra Hauser. 2009. Available: www.advocatesforyouth.org/storage/advfy/documents/fsest.pdf.
Accessed 2011, Jan 30.
43. Bundeszentrale fuer gesundheitliche Aufklaerung (BZgA) BZgA/WHO Conference on Youth Sex Education in a
Multicultural Europe, Cologne, Germany, 2006. 2006. Available: http://www.sexualaufklaerung.de/index.php?
docid=1111. Accessed 2010, Jun 10.
44. Bundeszentrale fuer gesundheitliche Aufklaerung (BZgA) Country papers on youth sex education in Europe.
2006. BZgA/WHO Conference, Cologne, Germany, 2006. Available: http://www.sexualaufklaerung.de/index.php?
docid=1039. Accessed 2010, Jun 10.
45. Guttmacher Institute. State Policies in Brief: Sex and STI/HIV Education. 2011. Available:
www.guttmacher.org/pubs/spib_SE.pdf. Accessed 2011, Aug 3.
46. Rodriguez M. “Teaching our teachers to teach: a SIECUS study on training and preparation for HIV/AIDS
prevention and sexuality education.” SIECUS Report. 1995;28(2):1–11.
47. National Research Council. “National Science Education Standards” (National Academy Press, Washington,
DC). 1996. Available: http://www.nap.edu/openbook.php?record_id=4962. Accessed 2010, Oct 8.
48. National Institutes of Health. Theory at a Glance, Application to Health Promotion and Health Behavior (Second
Edition). 2005. U.S. Department of Health and Human Services, National Institutes of Health. Available: Available:
http://www.cancer.gov/PDF/481f5d53-63df-41bc-bfaf-5aa48ee1da4d/TAAG3.pdf. Accessed 2009, Jan 10.
49. Frost JJ, Darroch E, Remez L. Improving contraceptive use in the United States New York: Guttmacher Institute,
No. 1. 2008. Available: www.guttmacher.org/pubs/2008/05//ImprovingContraceptiveUse.pdf. Accessed 2010, Oct 1.
[PubMed]

12/12

