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Abstract

There is a growing literature on the effects of abortion legalization on a range of fertility
outcomes. The now-famous paper by Donohue and Levitt (2001), linking abortion to the
decline in crime in the 1990s, has shifted the focus to non-fertility outcomes. We focus on
STIs, specifically gonorrhea, exploiting the states that legalized abortion prior to Roe v.
Wade as a quasi-experiment. Using data from the CDC, we present difference-in-difference
estimates showing gonorrhea incidence fell among 15-19 year-olds in early-repeal states
15-19 years after legalization. The effects are most pronounced and precisely estimated
for Black women. The basic findings hold up under triple-differencing with an untreated

older cohort that was not in utero during abortion repeal.



1 Introduction

Social scientists have convincingly documented the effect of abortion legalization on a
range of fertility outcomes, including birth rates, pregnancies, abortion utilization and
contraception use (Levine 2004). More recently, however, attention has shifted to non-
fertility outcomes. The most prominent example of this shift is Donohue and Levitt
(2001) (DLO1), which links abortion legalization in the early 1970s to the decline in crime
in the 1990s. Their argument is simple: abortion reduces unwanted births and unwanted
children are more likely to engage in criminal activity. As summarized by Levitt (2004),
the evidence suggests that abortion accounts for about 10 percent of the drop in homicide,
violent crime and property crime between 1991 and 2001.

The DLO1 evidence has been disputed, most notably by Joyce (2004, 2009) and Foote
and Goetz (2008). Donohue and Levitt (2004, 2008) claim in response that appropriate
revisions of their original study preserve the qualitative findings, albeit at smaller magni-
tudes. The lack of robustness in the evidence surrounding the abortion-crime hypothesis
encourages additional scrutiny. One strategy has been to examine abortion legalization’s

effect on other life outcomes associated with crime. As argued by Joyce (2009):

“If abortion lowers homicide rates by 20 to 30 percent, then it is likely to have
affected an entire spectrum of outcomes associated with well-being: infant
health, child development, schooling, earnings and marital status. Similarly,
the policy implications are broader than abortion. Other interventions that
affect fertility control and that lead to fewer unwanted births — contracep-
tion or sexual abstinence — have huge potential payoffs. In short, a causal
relationship between legalized abortion and crime has such significant ramifi-
cations for social policy and at the same time is so controversial, that further
assessment of the identifying assumptions and their robustness to alternative

strategies is warranted.”

This paper addresses one of those outcomes: sexually transmitted infections (STIs).
The characteristics of the marginal (unborn) child could explain risky sexual behavior

that leads to disease transmission. For example, Gruber, Levine and Staiger (1999) show
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that the child who would have been born had abortion remained outlawed was 60 percent
more likely to live in a single-parent household. Being raised by a single parent is a
strong predictor of earlier sexual activity and unprotected sex, evidenced by the higher
rates of teenage pregnancy among the poor (Santelli et al. 2000; Sionean et al. 2001).
Levine et al. (1999) find that the legalization of abortion caused teen childbearing to
fall by 12 percent, and insofar as teenage childbearing is a function of contraception
use and correlated intergenerationally, rising abortion rates during the 1970s would have
caused contraceptive use for teens to increase among the treated group (Newcomer 1984).
Charles and Stephens (2006) report that children exposed in utero to a legalized abortion
regime were less likely to use illegal substances. Studies such as Grossman, Markowitz and
Kaestner (2004) and Chesson, Harrison and Kessler (2000) have argued that substance
abuse, including alcohol consumption, can increase risky sexual behavior and thereby
facilitate disease transmission.

In our analysis, we focus on gonorrhea because its symptoms appear soon after infec-
tion making the disease closely contemporaneous with sexual activity. We propose using
the states that legalized abortion prior to Roe v. Wade (the “early repeal states”) as
a quasi-experiment to identify the effect of legal abortion on gonorrhea incidence in the
affected birth cohort 15-19 years later. Klick and Stratmann (2003) employ a similar
strategy to estimate the effect of abortion legalization on gonorrhea rates immediately
after the pre- Roe actions. However, this is the first study to examine abortion’s effect on
STIs in the birth cohort exposed to the repeal of abortion bans.

Applying the abortion-legalization argument to gonorrhea leads to two predictions.
First, we should observe lower incidence among 15-19 year-olds in the repeal states during
the 1986-1992 period relative to their Roe state counterparts. Second, the treatment effect
should be nonlinear, because the treated cohorts in the repeal states do not fully come of
age until 1988, just when the first 15-year-olds born under Roe enter the sample. Figure
1 depicts how birth cohorts move through the sample window, indicating the u-shaped
pattern the treatment effect should follow.

Using Gonorrhea Surveillance data from the Centers for Disease Control (CDC), we

first estimate difference-in-differences (DD) regressions that compare gonorrhea incidence



in states that repealed abortion restrictions prior to Roe v. Wade with incidence in
the other 45 states for which Roe was the action that liberalized abortion law. The DD
evidence supports both predictions for Blacks, particularly for Black females. We find that
gonorrhea incidence among Black females was 15 percent lower in repeal states in 1986,
43 percent lower in 1989 (when the estimated treatment effect peaks), and 30 percent
lower in 1991; by 1992 the estimated treatment effect is no longer statistically significant.
The estimated treatment effects for Black males are smaller magnitude, but follow the
same basic pattern. For Whites the evidence is somewhat weaker.

The results for Blacks generally hold up when we estimate triple-difference (DDD)
regressions that introduce a comparison with 25-29 year-olds who should have escaped
the effects of early repeal. Again, the estimated treatment effects are u-shaped, with the
largest magnitudes appearing in the middle of the treatment window. In the peak year,
Black female gonorrhea incidence among 15-19 year-olds is 38 percent lower relative to

the older cohort, while Black male incidence is 27 percent lower.

2 Implications of Abortion Legalization

With the Roe v. Wade decision in 1973, a right to legal abortion was established in US
law. However, prior to Roe, a number of states enacted abortion reforms of their own.
The most notable and expansive of these state actions occurred in Alaska, California,
Hawaii, New York and Washington (see Levine 2004 for a review). By 1970 each of these
states had either repealed their abortion ban or had it revoked through a judicial decision.

Expanded access to legal abortion affects a birth cohort in two important ways that
could influence outcomes as the cohort ages. First, legal abortion mechanically reduces
cohort size. Levine et al. (1999) find abortion legalization lowered overall birth rates
about 4.1 percent, with teenagers and non-White women experiencing the largest effects.
Birth rates fell about 12 percent among 15-19 year-olds and non-White women. Insofar
as cohort size influences the size and density of the cohort’s sexual network, then it may

alter the dynamics of STI transmission.! Second, depending on the characteristics of the

Network size directly alters the structure of social networks and in turn may affect the choices of



marginal aborted child, abortion access changes the composition of the cohort. In addition
to having a higher probability of growing up in a single parent household, Gruber, Staiger
and Levine (1999) estimate that the marginal child would have been 50 percent more
likely to live in poverty and 45 percent more likely to be a welfare recipient.

The compositional effect is central to the DLO1 argument concerning abortion and
crime, and abortion and any other bad teenage or adult outcome. Other than crime, only
three outcomes have been studied empirically. Angrist and Evans (1999) examine teen
and out-of-wedlock childbearing and find that abortion reform significantly reduced teen
fertility and childbearing and increased schooling and employment rates among Black
women. Donohue, Grogger and Levitt (2009) and Ozbeklik (2006) show that abortion
legalization reduced teenage pregnancy among the individuals who were in utero when the
bans were repealed. Finally, Charles and Stephens (2006) report legal access to abortion
decreased alcohol and drug use in the birth cohort.

Taken together, these previous findings suggest a role for abortion legalization in
determining STI rates of affected cohorts. There are several potential mechanisms for
abortion’s influence. First, if abortion legalization caused women to invest in more hu-
man capital, then abortion policies may have led to improved health outcomes for their
children (Angrist and Evans 1999; Currie and Moretti 2003).2 Second, STT rates may be
affected by changing household structure through its shaping of adolescent sexual behav-
ior. Examining data from the 1992 National Health and Social Life Survey, we found that
individuals whose biological or adoptive parents were unmarried at age 14 were statisti-
cally more likely to have had gonorrhea at least once in their lifetime.®> Third, STI and
drug-use rates are highly correlated. The crack epidemic was associated with the dramatic
rise in gonorrhea and syphilis incidence during the 1980s, partly fueled by increased fe-
male prostitution and the practice of exchanging sex for drugs or money to purchase drugs
(Edlin et al. 1994; Jones et al. 1998). Others (Chesson, Harrison and Kessler 2000; Car-

penter 2005; Grossman, Markowitz and Kaestner 2004) have found gonorrhea rates, and

individuals embedded in that network (Ballester, Calvo-Armengol and Zenou 2006).
2The effects on education and health outcomes may also be directed through the change in cohort size
insofar as the marginal child is on average of higher birth order (Black, Devereux and Salvanes 2005).
3These results are available from the authors upon request.



risky sexual behavior more generally, to be responsive to limits on alcohol consumption,

suggesting that curbing substance abuse may also reduce risky sex and gonorrhea.

3 Data and Methodology

3.1 Gonorrhea and abortion

Gonorrhea is an exclusively sexually transmitted bacterial infection that can grow and
multiply in the reproductive tract and urethra, as well as the mouth and throat (Holmes
et al. 1999). Among STIs, gonorrhea is ideal for our study. First, its very short incuba-
tion period makes awareness of symptoms highly correlated with contemporaneous sexual
behavior. Second, while gonorrhea can lead to serious health problems, such as infertil-
ity if left untreated, it is easily cured with clinical dosages of antibiotics. Third, these
characteristics in combination with relatively high prevalence in the population, have pro-
duced consistent state-level records of gonorrhea incidence since the early 1980s. Finally,
during the sample period, gonorrhea was much more common among Blacks, making it
more likely that the marginal aborted child would have a disruptive effect on gonorrhea
transmission in the Black sexual network.*

Now, if the abortion-legalization hypothesis is true, what patterns should we expect to
find in the gonorrhea incidence data? To sort this out, we borrow from Angrist and Evans
(1999) and construct the period-cohort diagram in Figure 1. The top panel depicts birth-
cohort aging over the sample period, highlighting 15-19, 20-24 and 25-29 year-old age
groups. The bottom panel tracks cohort exposure to abortion legalization, distinguishing
Roe states from the early-repeal states in each calendar year. Like Angrist and Evans
(1999), we mark the beginning of each cohort’s treatment with abortion legalization at

1971 for repeal and 1974 for Roe to accommodate a 9-month fetal gestation.

4At this point, one might reasonably ask why we do not include syphilis in our analysis. In our
judgment, syphilis is inappropriate for this study for at least two reasons. Syphilis is rare, making it far
less likely that the marginal aborted child would have been centrally important in disease transmission.
Data from the CDC’s syphilis surveillance program put the syphilis rates for Black and White 15-49 year-
olds over our sample period at 29 and 3, respectively. By contrast, the corresponding gonorrhea rates were
2,109 and 82, which are greater by factors of about 70 and 30. In addition, syphilis is disproportionately
concentrated among gay males, for whom there is no theoretical link to the marginal aborted child in the
early 1970s.



The differences in exposure between the Roe and early-repeal states suggest two
testable predictions. First, from 1986 to 1992, repeal states should have witnessed lower
gonorrhea incidence among 15-19 year-olds than the Roe states. Lower gonorrhea inci-
dence in the early repeal states should only be temporary, because the exposed Roe state
cohort moves through the sample frame and erases the difference. Second, the treatment
effect should be u-shaped, because the distinction between the Roe and early-repeal states
initially sharpens, as the treated cohorts in the early-repeal states come of age, and then
weakens, when the first 15-year-olds born under Roe enter the sample. These predictions
are evident in the bottom panel of Figure 1.

Data on new gonorrhea cases were acquired from the CDC Division for STD Preven-
tion, which collects its information from state health departments. Starting in 1981, the
data was available by race, age, gender, state and year, although there is some measure-
ment error in the tabulations for 1981-84 due to incomplete records and poorly recorded
race and age identifiers. Following the suggestion of health researchers at the CDC, we
therefore conduct our analysis without the 1981-1984 data.?

Figures 2 and 3 plot gonorrhea incidence for 15-19 year-old Blacks and Whites by
gender over the 1985-2000 period. In each case, the basic difference in differences should be
apparent, as the shaded area highlights the years 1986-1992 when the in utero treatment
group entered the sample frame (see Figure 1). Figure 2 shows that Black gonorrhea
incidence in the Roe and early-repeal states follows the patterns predicted by the abortion-
legalization hypothesis. Gonorrhea incidence fell in the repeal states relative to the Roe
states from 1986-1992, with the difference in incidence peaking in the middle of this
period. However, as indicated in Figure 3, gonorrhea incidence among Whites does not
exhibit the same patterns.

Figures 4 and 5 add data on 2529 year-olds to the race-specific incidence trends
presented in Figures 2 and 3, introducing a comparison with an older cohort that was
not exposed to legalized abortion. We use 25-29 year-olds as the older cohort because
they are close enough in terms of behavior, but far enough from the 15-19 year-olds in

age to limit the possibility that they are matching with the teenage cohort during the

5Private correspondence with Harrell Chesson at the CDC.



treatment window. The triple differences represented in Figure 4 provide also suggest the
abortion-legalization hypothesis may apply to Blacks. Figure 5 reveals no similar pattern
for Whites. The Roe and early-repeal gonorrhea series for 25-29 year-olds are much more
similar than those of the younger cohort.

Of course, the observed patterns in the incidence data could merely reflect other factors
that may have affected gonorrhea incidence, whose timing corresponds to abortion-law
changes. Two potential confounding events during the 1986-1992 period are the crack
and AIDS epidemics which likely influenced sexual behavior and may have varied by
repeal status. Several studies have shown that crack users were far more likely to be
infected with HIV and AIDS than non-users (Edlin et al. 1994). Some evidence suggests
that because of its highly addictive nature, regular users engage in criminal activity,
including commercial sex work, to support their habits (Jones et al. 1998; Grogger and
Willis 2000). Ethnographers reported an increase in drugs-for-sex exchanges among urban
Blacks, attributing much of the explosion in Black STIs during this period to the increased
prostitution activity (Rolfs et al. 1990; Ratner 1992). As the problem of HIV/AIDS grew
to prominence in the mid-1980s, it was understood to be concentrated among gay and
bisexual men. At the time, two of the early repeal states — California and New York
— had large homosexual and bisexual male populations. If worries about AIDS reduced
risky sex, as some studies suggest (Ahituv et al. 1996; Chesson et al. 2003; Francis 2008),
then declines in gonorrhea in the early repeal states may be due to a combination of
increased condom use or higher mortality among centrally important individuals in the

sexual network. We include proxies for crack and AIDS mortality in all of our models.

3.2 Data

As described above, our data on gonorrhea come from the CDC Division for STD Pre-
vention, which collects the information from state health departments. We use the Fryer
et al. (forthcoming) crack index as a proxy for crack use. Their index covers the 1980
2000 period and varies by state and year. It is the product of a factor analysis involv-

ing cocaine-related arrests, cocaine-related and crack-related drug seizures, and cocaine-



related deaths. We control for AIDS awareness by including cumulative AIDS mortality
over the current and preceding three years. This variable is constructed from information
on AIDS deaths provided by the AIDS Public Information Data.

In addition, we follow Chesson, Harrison and Kessler (2000) and Chesson, Dee and
Aral (2003) and control for a range of economic and demographic factors. The economic
variables include a state’s population share living in poverty, unemployment rate, and real
per capita income. Finally, we include measures of per capita alcohol consumption and
the male incarceration rate (defined as the number of institutionalized males per 10,000
in of the age-race population in a given state).

Table 1 presents summary statistics for the covariates by race and gender, corre-
sponding to the estimation cases we outline below. Because we are estimating the effect
of abortion legalization on the log of gonorrhea incidence, we provide descriptive statis-
tics for only those states which have non-zero incidence.®Although the mean values of the
covariates are similar for males and females of a given race, we present the statistics by

gender to be clear about the differences in the samples used in estimation.

3.3 Empirical models

We first estimate the differences-in-differences (DD) in (log) gonorrhea incidence between

early-repeal and Roe states using regression models of the form:

InGONy; = ﬁl Repeals + 52DT;5 + ﬁSt Repeals - DT + Xstg + a1 DS,

+ 71t+72sDSs 't+€st, (1)

where GON is the number of new gonorrhea cases for 15-19 year-olds (per 100,000 of
the population) in state s and year t; Repeal, = 1 if state s legalized abortion prior to
Roe; DT, is a year indicator; DS is a state indicator; ¢ is a time trend; X; is a vector of
covariates; and € is an error term. The parameters of interest are the (33;, which capture

the effects of the early repeal of abortion bans on gonorrhea incidence in the treated

6This is an issue in states with few Blacks (e.g., South Dakota), because in a given year there may no
reported incidence of gonorrhea .



birth cohort 15-19 years later. We estimate the model separately for Blacks and Whites
by gender, weighting the observations in each case by the race-age-state-year population
share. Standard errors are clustered at the state level.”

If the abortion legalization hypothesis is correct, then the Bgt should be negative
and statistically significant in 1986-1992, rising in magnitude through the middle of this
period and falling thereafter, as indicated in Figure 1. However, because early repeal
applies exclusively to the 15-19-year-old cohort, we should not find a policy response in
older cohorts. Therefore, as a further test of the abortion legalization hypothesis, we
estimate triple-difference (DDD) regressions, comparing the effects of early repeal on 15—
19 year-olds with its effects on 25-29 year-olds. The DDD regressions add age-cohort
terms to (1), which allow us to separate out contemporaneous shocks during 1986-1992

in repeal states from the cohort effect itself. The DDD regressions take on the form:

InGON,y; = [ Repeals + B2 DTy + (3¢ Repeal, - DTy + 6 DA + 09 Repeal, - DA
+ 03y DA - DT, + 04 Repeal, - DA - DTy + X & + a1 DSy + o DS, - DA

+ ’Ylt—i"}/stSs't+’}/3DA't+'Y4sDSs'DA't+East7 (2)

where DA = 1 for 15-19 year-olds. In these cases the coefficients of interest are the dy,
and we will look for the same patterns among their estimated values predicted for the DD
coefficients in (1).

Finally, we should point out that our tests of the abortion legalization hypothesis
do not rule out the possibility that the early-repeal states attracted individuals from
Roe states who wanted access to legal abortion (before 1973). However, insofar as this
occurred, it should bias the estimated treatment effects towards zero. Individuals mak-

ing such choices would receive the early-repeal treatment and return to their home Roe

"We also used the procedure of Cameron, Gelbach and Miller (CGM) (2010) to incorporate clustering
at the state and year levels into the estimation of the covariance matrix. Two-way clustering generally
produces smaller standard errors, leading to more confident rejections of the null of no abortion effect.
However, we are skeptical of these results for two reasons. First, the asymptotic justification for two-way
clustering is made in terms of the smaller number of clusters, which is just 16 in our case. Second, in
most instances the “raw” estimated covariance matrix is not positive definite, requiring a correction that

involves a spectral decomposition of the covariance matrix and replacing negative eigenvalues with zeroes
(See CGM, page 241).



(control-group) state, thus attenuating the differences between the two groups.

3.4 Difference-in-difference results

Table 2 reports the estimated coefficients of the repeal-year interactions (Bgt) and the
covariates in equation (1) for Blacks and Whites by gender. To gauge the sensitivity of
the results to omitted state trends in gonorrhea, we present estimates first dropping the
trend terms from (1) and then including them.

Focus first on the results for Black females. The specification without state trends
(column a) produces estimated DD coefficients that are negative and statistically signifi-
cant at the 1-percent level over the 1986-1992 period, increasing in magnitude from 0.26
in 1986 to 0.79 in 1989 before falling to 0.44 in 1992. After 1992, the Bgt fall sharply in
magnitude, and, with the exception of 1993, become statistically insignificant. The data
for Black females clearly support the two basic predictions of the abortion-legalization
hypothesis. These estimates imply that abortion legalization decreased gonorrhea inci-
dence among 15-19 year-old Black females in early-repeal states relative to the rest of
the country by 23-55 percent, as this group came of age and (later) the effects of Roe
were realized. Adding state trends (column b) reduces magnitudes and precision, but the
essential story is unaffected. The estimated DD coefficients remain negative and (with
two exceptions) statistically significant at the 10-percent level over the treatment pe-
riod, and follow the same u-shaped pattern. Based on these findings, we would conclude
that abortion-legalization caused gonorrhea incidence to drop 15-43 percent among 15-19
year-old Black females as the intensity of the treatment rose then fell in the early-repeal
states.

The results for Black males are qualitatively and quantitatively very similar. With
state trends, for the years 1986-1992, the Bgt are negative, statistically significant at the
10-percent level (or better) and u-shaped relative magnitudes as predicted by the abortion-
legalization hypothesis. As for women, including state trends causes magnitudes to fall
and standard errors to rise — enough so that the individual B3t are no longer significant

the the 10-percent level. Nevertheless, the estimates from the state-trend specification
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suggest that abortion legalization decreased gonorrhea incidence 17-38 percent among 15—
19 year-old Black males relative to their counterparts in the Roe states. At their peak in
1989, the percentage reductions in gonorrhea incidence translate into roughly 1824 (1355)
fewer female (male) gonorrhea cases per 100,000, relative to mean incidence in 1985.%

Now turn to the results for Whites. Here, the evidence for the abortion-legalization
hypothesis represented in the signs and magnitudes of the individual B3t is weaker. In the
White female regressions, the repeal-year interactions are negative and rising in magnitude
through 1988, but never statistically significant at even the 10-percent level, whether or
not state trends are included. For White males, the effects of the repeal-year interactions
are a little more precisely estimated, though still not significant at the usual levels, and
follow those of their Black counterparts more closely.

In sum, based on temporal pattern and statistical significance of the individual Bgt,
abortion has affected gonorrhea incidence in a manner consistent with DLO1, especially
for Black females. However, we might also appeal to the joint significance of the Bs;. The
relevant F' statistics are reported at the bottom of Table 2. For both Black and White
females, with or without state trends included, the null over the 1986-1992 treatment
window is rejected at the 5-percent level.” For males, the same is true when state trends
are omitted, but not otherwise (although the p value for Whites is close to the 5-percent
standard in the state-trend specification). In addition, it is worth asking whether the
temporal pattern evidenced in the Bs: represents statistically significant differences from
year to year. So, we conduct (one-sided) tests of the equality of 3371989 and 33,1992 with
the peak-year Bgt. Using the state-trend specification, we are able to reject the null at
the 10-percent level in each case, with the sharpest rejections occurring for Blacks. These
tests provide additional support for the abortion-legalization hypothesis and suggest that
abortion’s effect on gonorrhea may have extended beyond Black females.

Finally, we note that the covariates add little to the explanatory power of the re-

gressions reported in Table 2. Three exceptions are AIDS mortality, crack and alcohol

8The mean gonorrhea rate for 15-19-year-old Black males in 1985 was 3,565 cases per 100,000; for
Black females, it was 4,241 cases per 100,000.

9The F statistics on the joint significance of the 1986-1992 coefficients may be less useful for White
females, though, since 3 of the 7 coefficients are positive.
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consumption, each of which are shown to increase gonorrhea incidence when state trends
are omitted. The finding for alcohol and crack are intuitive, but the result for AIDS
mortality is not. Knowledge about the consequences of HIV/AIDS should reduce risky
behavior (Ahituv et al. 1996) and slow disease transmission. One explanation for the
counterintuitive result is that AIDS mortality may simply be capturing the fact that
places where AIDS was more pronounced, risky sexual practices were more widespread.
This could explain why its impact disappears when state trends are included. The esti-
mated effect of alcohol consumption also does not survive the inclusion of state trends,

though the effect for crack is mixed.

3.5 Triple-difference results

If the abortion legalization hypothesis applies to gonorrhea incidence, its effect should be
apparent in a comparison of incidence among 15-19 year-olds in the early repeal states
with older cohorts that were not exposed to the treatment. As explained earlier, we take
25-29 year-olds as the older cohort on the grounds that they are not too dissimilar from
15-19 year-olds in terms of behavior and are far enough apart in age so that matching
across groups is not a great concern. Table 3 reports the estimated coefficients of the
repeal-cohort-year interactions (54t) and the covariates in equation (2) for Blacks and
Whites by gender. The first column in each case omits state-age trends from (2); the
second column reflects the full specification.

Again, we start with the results for Black females. Whether or not state-age trends
are included, the DDD coefficient estimates are negative, rising in absolute value and
statistically significant at the 5-percent level through the mid-point of the treatment
window. In addition, their magnitudes over this period are roughly on par with the DD
estimates given in the second column of Table 2 (which are conditional on state trends).
From 1990 through 1992, their absolute values and precision diminish considerably. After
1992, the Oy are generally not statistically significant.’® So, the strong support of the

100ne conspicuous exception, which appears in the Black male results as well, is the estimated coefficient
of the 1997 repeal-cohort-year interaction. This counterintuitive increase in gonorrhea incidence apparent
in the DDD estimator may be a reflection of the movement of the treatment cohort into the control group
in 1996. Figure 1 shows that the treated cohort was 25-26 years old by 1997.
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abortion-legalization hypothesis for Black females shown in Table 2 holds up when the
older-cohort contrast is added. In both timing and temporal pattern, the DDD coefficient
estimates are consistent with the two fundamental predictions. Using the estimates from
the full, state-age-trend specification, we would conclude that that early repeal decreased
gonorrhea incidence among 15-19 year-old Black females relative to 25-29 year-olds by
32-38 percent from 1986 to 1989.1!

For Black males, the DDD results are also largely consistent with the abortion-
legalization hypothesis. The best evidence comes from the full, state-age-trends specifi-
cation (column 4), where the estimated coefficients of the repeal-cohort-year interactions
are negative, relatively large in magnitude and statistically significant at the 10-percent
level through 1988. The DDD coefficient estimates suggest early repeal caused gonorrhea
incidence to fall between 24 and 27 percent over the first half of the treatment window.
From 1989 through 1992, the DDD coefficient estimates are generally positive, smaller in
magnitude and not statistically significant.

Similay to the findings in Table 2, the DDD support for the abortion-legalization
hypothesis, as depicted in the individual &t, is weaker for Whites than Blacks. However,
in contrast to the DD findings, the clearer case appears for White females. Focusing on
the full state-age-trend specification (column 6), we find a pattern of DDD coefficient
estimates that matches up qualitatively with those Black females. Through 1988, Oy are
negative, increasing in magnitude and statistically significant at the 10-percent level (or
better), suggesting treatment effects between 14 and 34 percent. After 1988, the signs
reverse and statistical significance erodes. For White males, the estimated effects of the
repeal-year interactions are negative in most years of the treatment window, but their

magnitudes do not follow the pattern predicted by the abortion-legalization hypothesis

HVWe replicated this analysis with the 20-24 year-olds as the comparison group and find that the DDD
support for the abortion-legalization hypothesis is not as strong, but some evidence for abortion’s impact
among Black females remains survives. The estimated effects of early repeal relative to 20-24 year-
olds are negative and statistically significant at the 5-percent level in 1986 and 1987, with magnitudes
of 12-17 percent range. The 1988 and 1989 coefficient estimates are also negative, although smaller
in magnitude and not statistically significant at the usual levels. The weaker case for the abortion-
legalization hypothesis with the younger comparison cohort should not be surprising. For the 20-24
year-olds to be a legitimate control group, their sexual networks should not overlap with those of 15-19
year-olds. Insofar as they do, the early repeal treatment applied to the latter will spill over into the
former.
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and are typically smaller than the corresponding standard errors.

3.6 Racial differences in abortion’s effect

The racial disparity in abortion’s effect on gonorrhea incidence may reflect differences
between Blacks and Whites in the response to the early repeal of abortion laws. Some of
the disparity may be accounted for by the migration of higher income whites from Roe to
states where abortion had been legalized. Insofar as individuals in Roe states traveled to
repeal states during 1970-1973 period because of its unavailability in the residence state,
our DD estimates are biased toward zero.!? At the same time, Blacks were more likely
to initiate elective abortions in the 1970s following abortion repeal (Gruber, Levine and
Staiger 1999). Another possible explanation is that the marginal aborted child was far
more likley to have been centrally important in the Black STI network (see Ballester,
Calvo-Armengol and Zenou, 2006). In 1990, gonorrhea incidence among 15-19 year-old
Black females was 5,072 per 100,000, but only 267 per 100,000 for White females of the
same age, a difference of almost 20-fold. Thus the probability that a child aborted in the
early 1970s might have been a “key player” in the spread of gonorrhea is considerably

higher for Black females.

4 Conclusion

There is a growing literature on the effects of abortion legalization on a range of fertility
outcomes. The now-famous paper by Donohue and Levitt (2001) (DL01), linking abortion
to the decline in crime in the 1990s, has shifted the focus to non-fertility outcomes. The
shift is not without controversy. The DLO1 story has been questioned by a number of
recent examinations of their work. The most prominent critique has come from Joyce
(2009), who argues if Donohue and Levitt are right, the abortion legalization hypothesis
should be confirmed for many other “bad” cohort outcomes.

Our contribution is to test the abortion legalization hypothesis on STIs. Whatever

12 Joyce, et al. (2010) shows that prior to Roe v. Wade, a large number of pregnant women traveled to
New York for elective abortions.
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characteristics of the marginal (unborn) child make him more susceptible to crime, could
also make him more likely to engage in risky sexual behavior that leads to disease trans-
mission. We focus on gonorrhea in this paper because its symptoms appear soon after
infection making the disease closely contemporaneous with sexual activity.

Exploiting the states that legalized abortion prior to Roe as a quasi-experiment, we
estimate the effect of abortion on gonorrhea incidence in the treated birth cohort 15-19
years later. We argue that the abortion’s effect on gonorrhea should show up in two ways.
First, there should be lower incidence among 15-19 year-olds in the repeal states during
the 1986-1992 period relative to their Roe state counterparts. Second, the treatment effect
should be u-shaped, rising in magnitude as the treated cohorts in the repeal states come
of age fully in 1988, and then falling as the first 15-year-olds born under Roe enter the
sample. Using gonorrhea data from the CDC, we find strong support for this argument
among Blacks, especially Black women. The evidence is weaker for Whites. For Blacks,
our DD results suggest that abortion reduced gonorrhea incidence in the early-repeal
states in a manner consistent with the predicted u-shaped pattern. For example, in the
Black female case, we report statistically significant estimated treatment effects of 15
percent at the beginning of the treatment window, rising to 43 percent in 1989 and falling
to 30 percent in 1991. Our findings generally stand up to a comparison with 25-29 year-
olds who should have escaped the effects of early repeal. The estimated treatment effects
from the triple-difference analysis are u-shaped, with the largest magnitudes appearing in
the middle of the treatment window. In the peak year, Black female gonorrhea incidence

among 15-19 year-olds is 38 percent lower relative to the older cohort.
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Figure 1 Period-cohort diagram
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Table 1 Covariate summary statistics

White Male Case

Variable Name Obs Mean Std. Dev. Min Max
AIDS mortality 802 34.722 36.097 0 405.760
Alcohol consumption per capita 802 2.277 0.411 1.2 5.05
Crack index 802 1.7801 1.198 -1.166  7.313
White male incarceration rate 10,000 802 95.390 29.521 0 262.778
Poverty rate 802 13.165 3.499 2.9 27.2
Real income per capita 802 $21,173.15  5242.35  $9,892 $41,489
State unemployment rate 802 5.709 1.678 2.258 13.441
White Female Case
AIDS mortality 808 34.644 35.991 0 454.303
Alcohol consumption per capita 808 2.277 0.410 1.2 5.05
Crack index 808 1.778 1.198 -1.166  7.313
White male incarceration rate 10,000 808 95.378 29.540 0 262.778
Poverty rate 808 13.161 3.497 2.9 27.2
Real income per capita 808 $21,175.45  5239.05  $9.892 $41,489
State unemployment rate 808 5.707 1.677 2.258  13.442
Black Male Case
AIDS mortality 754 44.707 45.183 0 454.303
Alcohol consumption per capita 754 2.275 0.374 1.2 5.05
Crack index 754 1.686 0.997 -1.166  7.313
Black male incarceration rate 10,000 754 415.008 154.199 0 3798.45
Poverty rate 754 14.300 3.917 2.9 27.2
Real income per capita 754 $21,280.05  5410.425  $9892  $41,489
State unemployment rate 754 5.842 1.69 2.258 13.44
Black Female Case
AIDS mortality 736 44.712 45.184 0 454.303
Alcohol consumption per capita 736 2.276 0.374 1.2 5.05
Crack index 736 1.686 0.997 -1.166  7.313
Black male incarceration rate 10,000 736 414.948 153.773 0 3798.45
Poverty rate 736 14.300 3.917 2.9 27.2
Real income per capita 736 $21,280.45  5410.287  $9,892 $41,489
State unemployment rate 736 5.842 1.692 2.258  13.442
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Figure 4 Gonorrhea incidence among 15-19 and 25-29 year-old Blacks in Roe and
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Table 2 Diff-in-Diff baseline: Panel fixed effects regressions of early repeal of abortion
on in utero cohort log of 15-19 year-old gonorrhea incidence rates by race/gender,
1985-2000, state clustering

Black Female Black Male White Female White Male
Covariates (a) (b) (a) (b) (a) (b) (a) (b)
Repeal x1986 -0.259%*F*  _0.162**  -0.302%** -0.189 -0.096 -0.035 -0.310 -0.277
(0.063) (0.074) (0.104) (0.154)  (0.105) (0.147) (0.224) (0.264)
Repeal x1987 -0.342%* -0.194 -0.570%**  -0.389 -0.152 -0.059 -0.384* -0.345
(0.168) (0.209) (0.207) (0.281)  (0.139) (0.152) (0.215) (0.255)
Repeal x1988 -0.611%%* -0.411 -0.687*F**  -0.469 -0.663 -0.525 -0.623 -0.572
(0.203) (0.264) (0.250) (0.325)  (0.436) (0.522) (0.385) (0.450)
Repeal x1989 -0.785%**  _0.555%  -0.688%**  -0.468* -0.220 -0.044 -0.400%* -0.331
(0.237)  (0.309)  (0.192)  (0.271)  (0.241)  (0.130)  (0.230)  (0.226)
Repeal x 1990 -0.632%**  _(0.397** -0.447 -0.262 0.018 0.195 -0.240 -0.196
(0.176) (0.180) (0.273) (0.157)  (0.541) (0.316) (0.342) (0.203)
Repeal x1991 -0.553%*F*  _0.353%F  _0.361** -0.258 0.180 0.298 -0.013 -0.006
(0.139) (0.173) (0.178) (0.158)  (0.417) (0.192) (0.313) (0.193)
Repeal x1992 -0.442%%* -0.235 -0.344 -0.220 0.082 0.284* 0.001 0.064
(0.160) (0.205) (0.238) (0.183)  (0.452) (0.158) (0.369) (0.245)
Repeal x1993 -0.306* -0.178 -0.238 -0.220 0.213 0.262 0.298 0.277
(0.181) (0.176) (0.215) (0.175)  (0.516) (0.168) (0.390) (0.270)
Repeal x1994 -0.118 -0.033 -0.038 -0.044 0.276 0.248 0.341 0.282
(0.207) (0.177) (0.306) (0.175)  (0.637) (0.243) (0.536) (0.271)
Repeal x1995 0.021 0.119 0.177 0.207 0.247 0.206 0.246 0.161
(0.223) (0.203) (0.353) (0.206)  (0.567) (0.169) (0.515) (0.251)
Repeal x1996 -0.124 -0.056 0.098 0.091 0.316 0.156 0.190 0.027
(0.207)  (0.144)  (0.415)  (0.184)  (0.618)  (0.139)  (0.521)  (0.216)
Repeal x 1997 0.021 0.051 0.295 0.252* 0.331 0.038 0.303 0.043
(0.264) (0.127) (0.414) (0.130)  (0.688) (0.139) (0.511) (0.186)
Repeal x 1998 -0.036 -0.071 0.176 0.041 0.411 -0.079 0.491 0.096
(0.347) (0.118) (0.505) (0.147)  (0.749) (0.108) (0.529) (0.121)
Repeal x 1999 0.015 -0.046 0.178 0.019 0.545 -0.095%* 0.310 -0.186**
(0.357) (0.059) (0.502) (0.082)  (0.847) (0.038) (0.584) (0.082)
AIDS mortality per capita 0.003** 0.000 0.003 0.000 0.012%* 0.003 0.008* 0.003
(0.001) (0.002) (0.002) (0.002)  (0.005) (0.003) (0.005) (0.003)
Incarceration per capita 0.000 -0.000 0.001* -0.000 0.003 -0.002 0.001 -0.003
(0.000) (0.000) (0.000) (0.000)  (0.003) (0.004) (0.003) (0.004)
Parental involvement law -0.039 -0.015 -0.029 -0.000 -0.053 -0.081 -0.057 -0.021
(0.066) (0.053) (0.071) (0.042)  (0.118) (0.062) (0.135) (0.080)
Alcohol consumption per capita 0.447 -0.063 1.020%* -0.077 1.097 0.062 1.232% 0.596
(0.328) (0.256) (0.433) (0.244)  (0.655) (0.348) (0.647) (0.468)
Crack index 0.053 0.024 0.042 -0.008 0.067 0.051* 0.069* 0.035
(0.035)  (0.033)  (0.037)  (0.028) (0.043)  (0.030)  (0.035)  (0.033)
Poverty per capita -0.003 -0.002 -0.013 -0.008 -0.003 0.001 -0.003 0.001
(0.014) (0.016) (0.014) (0.015)  (0.015) (0.013) (0.017) (0.015)
Real income per capita 0.000 -0.000 0.000 0.000 0.000 -0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000)
State unemployment rate -0.028 -0.044 -0.042 -0.036 0.027 -0.032 0.034 -0.007
(0.036) (0.044) (0.034) (0.030)  (0.078) (0.048) (0.093) (0.057)
F-test p-value coeftf 1986-92 0.000 0.001 0.029 0.414 0.015 0.004 0.043 0.056
R-squared 0.857 0.911 0.893 0.947 0.809 0.924 0.852 0.917
N 736 736 754 754 808 808 802 802

The dependent variable in each model is the log of new gonorrhea cases per 100,000. Standard errors clustered at state-level reported in
parenthesis. Column (a) includes state fixed effects and year fixed effects; column (b) includes state-specific time trends as well. All models
use race population as analytical weights. * p<0.10, ** p<0.05, *** p<0.01
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Table 3 Diff-in-Diff-in-Diff: Panel fixed effects regressions of early repeal of abortion
on in utero cohort log of 15-19 year-old gonorrhea incidence rates by race/gender, 25-29
comparison, state and age linear trends, 1985-2000, state clustering

Black Female Black Male ‘White Female White Male
Covariates (a) (b) (a) (b) (a) (b) (a) (b)
Repeal x 15-year-old x 1986 -0.337FFF  _0.389%F*  .0.244**  -0.274* -0.123 -0.146%*  -0.219%**  _0.210*
(0.115) (0.126) (0.110) (0.137) (0.084) (0.061) (0.080) (0.125)
Repeal x 15-year-old x 1987 -0.389** -0.451%%  -0.215%*  -0.259%* -0.152 -0.197* 0.037 0.057
(0.155) (0.189) (0.092) (0.131) (0.180) (0.116) (0.277) (0.195)
Repeal x 15-year-old x 1988 -0.382%* -0.472%%  -0.232%*F  _0.308%*  -0.344%**  _0.415** -0.160 -0.140
(0.143) (0.182) (0.098) (0.143) (0.077) (0.182) (0.209) (0.100)
Repeal x 15-year-old x 1989 -0.277* -0.380%* 0.048 -0.043 0.135 0.041 -0.080 -0.049
(0.138) (0.191) (0.212) (0.142) (0.375) (0.238) (0.327) (0.155)
Repeal x 15-year-old x 1990 -0.046 -0.163 0.202 0.090 0.223 0.108 -0.126 -0.083
(0.146) (0.169) (0.247) (0.150) (0.486) (0.320) (0.450) (0.233)
Repeal x 15-year-old x 1991 0.079 -0.039 0.308 0.196 0.341 0.210 0.045 0.097
(0.148) (0.216) (0.214) (0.118) (0.326) (0.157) (0.366) (0.120)
Repeal x 15-year-old x 1992 0.122 0.005 0.183 0.071 0.272 0.129 0.173 0.236%*
(0.140) (0.144) (0.301) (0.163) (0.384) (0.180) (0.417) (0.135)
Repeal x 15-year-old x 1993 -0.168 -0.261 -0.123 -0.213 0.095 -0.054 0.034 0.119
(0.360) (0.328) (0.414) (0.311) (0.474) (0.250) (0.525) (0.256)
Repeal x 15-year-old x 1994 0.239* 0.112 0.231 0.112 0.120 -0.055 0.188 0.261
(0.124) (0.104) (0.421) (0.240) (0.505) (0.250) (0.628) (0.232)
Repeal x 15-year-old x 1995 0.151 0.060 0.295 0.207 0.094 -0.082 -0.019 0.084
(0.142) (0.096) (0.459) (0.255) (0.515) (0.225) (0.685) (0.248)
Repeal x 15-year-old x 1996 0.183 0.095 0.311 0.222 0.311 0.125 -0.130 -0.013
(0.114) (0.115) (0.415) (0.195) (0.338) (0.103) (0.695) (0.239)
Repeal x 15-year-old x 1997 0.357%** 0.269%** 0.435 0.346** 0.231 0.030 -0.113 0.025
(0.114) (0.098) (0.379) (0.146) (0.411) (0.107) (0.711) (0.172)
Repeal x 15-year-old x 1998 0.096 0.009 0.151 0.063 0.175 -0.035 -0.219 -0.068
(0.105) (0.069) (0.321) (0.080) (0.450) (0.098) (0.575) (0.142)
Repeal x 15-year-old x 1999 0.097 0.011 0.089 0.002 0.253 0.030 -0.252 -0.089
(0.122) (0.100) (0.212) (0.072) (0.322) (0.108) (0.580) (0.175)
AIDS mortality per capita -0.001 -0.001 -0.002 -0.002 0.002 0.002 -0.000 0.000
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Parental involvement law -0.024 -0.024 -0.016 -0.007 -0.044 -0.088 0.008 -0.036
(0.047) (0.052) (0.043) (0.045) (0.058) (0.058) (0.086) (0.083)
Incarceration per capita -0.000 -0.001 -0.000 -0.001 0.001 -0.002 -0.002* -0.001
(0.000) (0.001) (0.000) (0.001) (0.001) (0.002) (0.001) (0.002)
Alcohol consumption per capita -0.024 -0.059 -0.116 -0.143 0.185 0.169 0.392 0.400
(0.179) (0.197) (0.160) (0.170) (0.322) (0.338) (0.374) (0.386)
Crack index 0.042 0.039 0.004 0.003 0.051* 0.051* 0.043 0.041
(0.037) (0.037) (0.032) (0.033) (0.027) (0.028) (0.028) (0.029)
Poverty per capita 0.018 0.017 0.014 0.013 0.014 0.013 0.007 0.006
(0.028) (0.028) (0.025) (0.024) (0.017) (0.017) (0.017) (0.017)
Real income per capita 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
State unemployment rate -0.043 -0.036 -0.049* -0.044 0.002 0.002 0.042 0.039
(0.038) (0.038) (0.027) (0.027) (0.034) (0.035) (0.038) (0.040)
R-squared 0.915 0.927 0.911 0.923 0.920 0.931 0.897 0.920
N 1,437 1,437 1,504 1,504 1,603 1,603 1,606 1,606

The dependent variable in each model is the log of new gonorrhea cases per 100,000. Standard errors clustered at state-level reported in parenthesis.
Columns (a) include state-specific and age-specific time trends, and column (b) includes a state-age interaction with state-age specific time trends.
All models use race population as analytical weights. * p<0.10, ** p<0.05, *** p<0.01
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