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Abstract

Therisk of an unwanted pregnancy represents one of the mgor cogts of sexud activity. When abortion
was legdized in anumber of states during the late 1960s and early 1970s (and nationdly with the 1973
Supreme Court case of Roe v. Wade), this cost was reduced as women gained the option of
terminaing an unwanted pregnancy. We predict that abortion legdlization generated incentives leading
to anincreasein sexud activity, accompanied by an increase in sexudly transmitted diseases. Using
CDC data on the incidence of gonorrheaand syphilis by state, we test the hypothesis that judicia and
legidative decisonsto legdize abortion lead to an increase in sexualy transmitted diseases. We find that
gonorrhea and syphilisincidences are sgnificantly and positively correated with abortion legaization.
Further, we find adivergence in STD rates among early legdizing states and late legdizing states sarting
in 1970 and a subsequent convergence after the Roe v. Wade decision, indicating that the estimated
correlation between STD rates and abortion legdization is a causa rdationship. According to our
edimates, abortion legdization might account for as much as one fourth of the average disease
incidence, suggesting that sexud behavior isvery respongve to changes in incentives.



|. Introduction

Scholars often focus on generd changesin socid attitudes, changing demographics, and
changing public hedth practices when investigating sexud behavior and sexualy tranamitted diseases
(STDs), efectively disregarding the importance of incentives for individud behavior. This focus might
gem from the generd practice, found in most of the non-economic literature on sexuality, of attributing
sexud decigon-making to primarily biologicad and environmentd influences. For example, Hardy and
Zabin (1991) mode adolescent pregnancy as being determined by biological make-up and
development, aswdl asfamily structure and community characteristics. While these forces are
important, they do little to shed light on how changing costs and benefits of sexua activities cause
individuas to change their behavior. Analyses of sexud practices relying on this non-economic
gpproach often offer no better explanation for changesin behavior than atributing it to a genera change
in socid tastes and preferences.

Andyss of these incentive effects with respect to sexud activity can provide vduable indgghts
that have euded many public health scholars seeking to understand sexua behavior and its attendant
hedlth consequences. STDs represent epidemics of “enormous hedth and economic consequencein
the United States (Indtitute of Medicine 1997, p.43).” Because of this, the medicd community has
exhibited greet interest in trying to understand the physiologica and behaviord determinants of STD
incidence. While there are hundreds of articles that examine the characteristics of those people most
likely to contract STDs, very little research has been done on how changesin the cost of sexud

behavior affect STD infections.



For example, in areport discussing the rise of gonorrhea among teenagers during the early
1970s, the Centers for Disease Control (CDC) suggest that the increase occurred partially because
“teenagers became more sexudly active (Mascola, Cates, Reynolds, Blount, and Albritton 1983,
p.29ss).” Whilethisisaplausble explanation, it provides little insght into what generated the
underlying change in sexud activity that led to the increase in gonorrhea. Without probing more deeply,
epidemiologica modds have little chance of explaining changesin the patterns of STDs. This generd
point is reflected in Kremer’s (1996) work on AIDS. He points out that the genera epidemiologica
assumption that behavior is exogenous to environment can lead to incorrect conclusions about the cause
of disease patterns and, consequently, to misguided public hedth policy decisons.

In this paper, we examine whether abortion laws introduced in the early 1970s had an impact
on sexud behavior, as measured by the proxy of STD incidence. We hypothesize that legaizing
abortion lowered the cost of sexud activity, leading individuas to engage in more sex, causing an
increasein STDs. Specificdly, we examine the effect on the incidence of gonorrhea and syphilis.

Lately, severd researchers have examined the ways in which access to abortion might affect
socid conditions and behaviora decisons. For example, Donohue and Levitt (2001), Lott and Whitley
(2001), and Joyce (forthcoming) examine the relationship between abortion legdization and the
decrease in crime in the 1990s. Gruber, Levine, and Staiger (1999) find that individuas who have had
abortions would have been forty percent more likdly to live in poverty and fifty percent more likely to
recelve welfare had they instead become single parents. Akerlof, Ydlen, and Katz (1996) relate

abortion legalization to the decline in shotgun marriages. That abortion legdization had alarge socid



impact is dso evidenced in findings that state abortion reformsin 1970 led to a decrease in teen
marriage, teen fertility, and teen out-of-wedlock childbearing (Angrist and Evans 1996).

Despite this wave of interest in the effects of abortion legdization, no previous work has
examined the public hedth effects of abortion legdization. We atempt to fill this ggp by examining the
consequences of abortion legdization with respect to STDs. We usethejudicid and legidative
decisonsto legdize abortion in five states during the period 1969-1970 and the nationd legdization
that occurred with the 1973 Supreme Court decison in Roe v. Wade as exogenous changes in the cost
of sexud activity. Using state-level pand data for the period 1963-1980, our difference-in-difference
andysis dlows us to control for environmenta factors and identify a causd abortion effect on STDs!
We find that much of the changein STD incidence during the 1970s can be attributed to a smple price
effect. Abortion legdization accounts for as much as aquarter of the average syphilis and gonorrhea
incidence during the period.

To grengthen the claim that this rdationship is causd, we exploit the double quasi-experiment
provided by abortion legdization. That is, wefind that STD rates among early legdizing Saes diverge
from the rates in late legdizing statesin about 1970, but the rates for gonorrhea subsequently converge

when abortion is legdized nationdly in 1973.

This use of date level pand datato identify a causd relationship issmilar to that used by
Donohue and Levitt (2001) to determine the causal relationship between these abortion law changes
and the decrease in crime rates witnessed during the 1990s.
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In Section |1 below, we present amodd predicting that abortion legdization leadsto an
increasein STDs. Section |11 describes the empiricd model and data. We present our resultsin

Section IV and conclude in Section V.



[1. Conceptud framework

We use the standard assumption that individuas consider the costs and benefits of sexua
activities before engaging in sexud intercourse (Posner 1992, Levine 2000). Costsinclude an
unplanned pregnancy, and we will focus on this cost in order to develop our key predictions?

There are numerous costs associated with a pregnancy, in addition to the financid codts of
giving birth to and raising achild. For example, a pregnancy might lead the mother to forego
educationd opportunities and achieve lower benefitsin the labor market (Angrist and Evans 1996).
Additiond costs accrue to mothers who have children from unwanted pregnancies, as these children
might be more prone to hedlth problems (Gruber, Levine, and Staiger 1999). Even in the case where
the child is given up for adoption, the mother pays the physica costs of pregnancy and ddivery, aswell
as the emotiond codts that might arise when the baby is given to the adopting parents.

As an unplanned pregnancy is one of the costs of sexud activity, the effect of contraception
avalability issmilar to the effect of abortion availability. If contraception is used, the probability of
pregnancy decreases and thus the expected costs decline, leading to an increase in the quantity of sex

demanded.® 4

AWNe derive our predictions assuming heterosexua sexud activities. The implications of relaxing
this assumption will be discussed below.

*One could aso think of the use of contraceptives as leading to an increase in the quantity
supplied, if both parties to a sexua event are smultaneoudy producers and consumers.

“Levine (2000) presents areview of the economic literature on downward doping demand
curves for sexud activity, aswell as empirica results supporting the claim that demand curves for sexud
activity are downward doping.



The avallability of abortion lowers the expected cost of sexud intercourse because the
pregnancy can be aborted in the event of undesired conception, thus avoiding many of the costs
mentioned above. There are, of course, additional costs associated with the abortion, such as the
financid cogt of the procedure itsdf, the physical and/or emotional discomfort induced by the abortion,
socid or familid opprobrium, and the like. However, the availability of abortion unambiguoudy lowers
the expected cost of sexud intercourse for heterosexud couples releive to a Stuation in which no
abortion option is available®

The legdization of abortion, which occurred nationdly in the U.S. with the 1973 Supreme
Court case of Roe v. Wade, further reduces the expected cost of sexud activity relative to aStuation
where abortion isavailable but illegal. Expected costs fadl because abortion legalization reduces the
search cogts for pregnant women in finding an abortion provider. Further, legdization aso reducesthe
pendtiesfor both receiving and providing abortions, thus increasing the supply of abortions and
possibly lowering the monetary price of the procedure. Moreover, legdization islikely to lead to
improvements in the safety of the procedure.

Since abortion legdization reduces expected costs of sexud activities, we predict that the
legdization leads to an increase in the quantity of sexud activity among heterosexud couples. Thisis not
to say that every women or man will increase their sexud activities. For example, some women who

would not consider an abortion may not be affected by the decrease in expected costs.® It suffices for

We use the term “couple’ genericdly to designate any pair of individuas who engage in sexud
activities.

*However, even for these women the cost of rgecting sexua activities rises when abortion is
legdized (Akerlof, Yédlen, and Katz 1996). Thus these women may incresse their sexud activities
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our argument that the decrease in expected costs of sexual activities, due to the noted law change,
induces a change in behavior for at least someindividuas.

STD infection rates are dependent on, among other things, the volume of sexua activity taking
place. Since we predict that abortion legdization leads to increased sexud activities, we dso predict a
positive effect of abortion legaization on STD incidence.

Formdly, if utility isafunction of the quantity of sexud activity undertaken (S) and a composite
good (X), and the cost of sex ©) includesthe tota expected cost of giving birth to (or dternatively, for

the man, bearing responghility for) an unwanted child, an individua chooses Sto maximize totd utility,

generating the condition
TU(S X) _1C "
1S s

Assuming U(SX) isconcavein S and that the cost of sexud activity isincreasing as the quantity

rises,” equation (1) predicts that when the cost of sexud activities decline, individuas will increase these

because the cost of rejecting sexua activities rises, but not because the cost of an unplanned pregnancy
fdls

"This assumption seems reasonable if an individud’s chances of having an unwanted pregnancy
riseasthe leve of sexud activity increases.



activities® Essentidly, thisis an application of the mora hazard concept, or, more fundamentally, the
coneept of downward soping demand curves®

In summary, we predict that the decrease in costs due to legdization of abortion leadsto an
increase in sexud activity. Asthe primary way to contract a sexudly transmitted disease is by sexud
activity, the modd predicts that abortion legdization leads to an increase of individuas with sexudly

transmitted diseases.

[11. Empirica Methods

Abortion legdization provides a natural quasi-experiment to determine the effect of abortion
avallability on STD incidence. Andysis of this naturd quas-experiment requires incidence data before
and after the legdization period, which occurred between 1969 and 1973. To capitdize onthe
variation offered by different legdization dates in different sates, andyss of this quas-experiment aso
requires incidence data by state. Comprehendve incidence data by state fulfilling these criteriaare only

available for gonorrhea and syphilis.

¢A more el aborate model, which generates the same outcome, can be found in Levine and
Staiger (2002). Intheir modd, the individua makes decisons sequentidly. At the last sage, the
individua will have an abortion if the abortion costs are lower than the costs of giving birth. Since the
abortion option isavailable, the individud isless likely to use dternate forms of contraception when
engaging in sexud activities.

°It isalso possible to generate this prediction with asmple modd of condom use. If we assume
that individuas use condoms to prevent conception and to prevent STD infection but that condoms are
costly, abortion availability lowers the contraceptive benefits of condoms without changing the STD
prevention value of condoms. Thisimplies that once abortion becomes available, individuads will beless
likely to use condoms. As does our modd, thismodd predicts an increase in risky sexud activity due
to abortion legdization.



We examine the effect of abortion legdization on both of these STDs.  Syphilisis more difficult
to treat than gonorrhea, and the U.S. government and medica community have engaged in rigorous
efforts to eiminate syphilis cases. These efforts have included increased screening and an expanded
trestment network (Gayle and Counts 2001). These efforts have minimized the importance of syphilis
in epidemiologica terms, as the average incidence of syphilisis 9 cases per 100,000 population over
the 1963 to 2000 period, compared with the 280 cases of gonorrhea per 100,000 population over the
same period. In 1999, atotal of 6,657 syphilis casesin the U.S were reported, compared with a total
of 360,076 gonorrhea cases (CDC 2000).

While, in principle, our key prediction applies to both diseases, there are reasons to suspect
that the magnitude of the abortion effect might differ between the two. In thisregard, of particular
importance is the finding that syphilisincidence is more heavily influenced by homosexud sexud activity
than is gonorrhea (Gayle and Counts 2001). Since our moddl and hypotheses do not apply to
homosexud couples (for which unintended pregnancy is not an issue), we expect asmdler relative
effect of abortion legalization on syphilis rates than on gonorrhea rates©

We estimate the regression equation

STDRae, = $A, + X (+ 8+ Vi + ;¢ @)
where the dependent variable STDRate, measures the number of new cases diagnosed with elther
syphilis or gonorrhea per 100,000 individuasin sate | during year t. The indicator A;; equas 1 if

abortion islegd for state | during year t and zero otherwise. Our model predicts a positive Sgn on the

wSeg, for example, Fox, Whittington, Levine, Moran, Zaidi, and Nakashima (1998) and
Hamers, Peterman, Zaidi, Ransom, Wroten, and Witte (1995).
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coeffident b. X, isavector of time-varying state characteristics and ( its vector of coefficients. The
term 8; the date effect, v, the year effect, and , ;, isthe error term.

Aswith previous work that uses the state legdization of abortion and Roe v. Wade as natura
quasi-experiments when examining state incidences of particular variables, we estimate our empirica
mode by weighted least squares (Donohue and Levitt 2001). Congstent with previous work, we
weight our variables with the state population in al of our regressons. We will also examinethe
sengtivity of our results when we use an ordinary least square modd with unweighted variables.

Equation (2) includes both state and time fixed effects. State effects dlow us to control for
state specific characteritics, such as mord norms, which are otherwise difficult to quantify.™* Allowing
for individud year effects controls for trends which might exist in STD incidence, and for nationwide
effects such as changes in sexuad awareness or changesin guiddines for reporting cases. Moreover, our
year indicators capture other variables that influence STDs nationwide, such as condom use and the use
of the pill, which was introduced in the 1950s. Aslong as the use of these birth control methods does

not systematically vary across states and over time, year and state indicators will capture the effects of

10One possibility could be to include mord proxies, such as religious membership in our
regression equations. Comprehensive state data such as these are not available, but Posner (1992) cites
anumber of articles suggesting that, once economic variables are included, rdigious afiliation haslittle
effect on abortion rates.
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these methods on STDs.*? 1n some specifications, we aso control for sate specific time trends to
check for robustness.

We use Donohue and Levitt's (2001) description of the changesin state abortion laws as our
indicator of abortion legdization. While the U.S. Supreme Court effectively legadized abortion
nationwide in 1973, afew dates had taken this action previoudy. Specificdly, the Cdifornia Supreme
Court legdized abortion in 1969, followed by the legidatures of Alaska, Hawaii, New Y ork, and
Washington in 1970. Weligt these changesin aortion lawsin Table 2. In addition to this legdization,
anumber of states liberdized their abortion policies before 1973 to dlow for legd abortionsin cases
where the mother’s life was in danger.®* We focus on the former cases since they represent a clear-cut
reduction in the cost of sexud activity.

Using legdization as an independent variable (as opposed to number of abortions performed,
for example) is attractive if the change in aortion lawsis an exogenous shock. This assumption is

reasonable, ance it seems difficult to argue that the timing of the legd decisons was endogenous to

2\We do not examine the effect of the use of contraceptives such as birth control pills or
condoms, since, for most of the period under study, these data are only available at the nationa level
and not at the Sate leve. Given these data limitations and since we use year indicators in our
specification, it would be impossible to identify precisaly the effects of this contraceptive use.
However, we do examine changesin laws concerning the availability of the pill for minors.

Joyce (forthcoming) includes Washington, D.C. as an early legalizer since the D.C. statute
limiting abortion to cases where the mother’s life was in danger was declared to be unconstitutionally
vague in the 1969 case of U.S. v. Vuitch, 305 F.Supp. 1032. However, the Supreme Court reversed this
ruling in 1971 (91 S.Ct. 1294), declaring that the statute was constitutional. The Court’s interpretation of
the statute, however, put the burden of proof on the prosecution to show that the mother’s life was not in
danger. This creates some ambiguity in determining what the effective status of D.C. law was prior to
Roe v. Wade. Joyce demonstrates that pre-Roe abortion rates in D.C. were higher than either the rate in
New York or California, suggesting that D.C. was a de facto legalizer. The results presented in our
tables were estimated assuming D.C. did not legalize. Our results, however, remain basically unchanged
regardless of whether we code D.C. as an early legalizer or not.
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STD incidence (or to sexud activity which is the underlying mechanism that generates STDs).1* Thus,
we assume that no unobserved variables smultaneoudy cause changes of the abortion laws and
changesin state STD rates. If the assumption is correct, legdization is a naturd quasi-experiment,
which caused an exogenous decrease in the cost of sexud activity.

We estimate equation (2) for the 1963 to 1980 time period. We chose this time period because
gate STD data are available only from 1963 onwards. As atest for the robustness of our results, we
will aso examine the period between 1963 and 1975. Examining the shorter time period dlows usto
determine whether the hypothesized change in behavior occurred rapidly, or whether it occurred dowly
over time.

As another check for the robustness of our results, we will estimate separate regression
equations for males and femaes, and test for the equdity of the abortion law coefficient in both
equations. Thiswill dlow us to determine whether our results are driven by one sub-group of the
population, or whether the change in relative prices of sexud activities, caused by changesin abortion
laws, acted uniformly on males and femaes. If the coefficients on the abortion legdization indicators for
males and femdes are of equa size, the hypothessis supported that maes and femaes respond equaly
in terms of changing their sexud activity in response to changes in its cod.

Theligt of our control variablesin the X vector in equation (2) includes per cgpitaincome. The
predicted relationship between STD incidence and income is ambiguous. The medicd literature

suggeststhat STD infections are concentrated among the poor. However, if sexud activity isanorma

“This assumption of exogeneity is consistent with previous empirical work on the effects of
abortion legdization, such as Donohue and Levitt (2001).
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good, we predict a positive relationship between incidence and income.”® Moreover, STDs might
increase with incomesiif there is an implicit price involved in securing sexud activity.

We aso include per capita transfer paymentsin our list of covariates’® Indusion of this
variableis motivated by evidence that transfer payments induce individuas to be less concerned about
becoming pregnant since transfer payments often increase with the addition of achild (Moffitt 1998).
We a0 examine the effect of per capita medica transfer payments. The expected effect of medicd
trandfer paymentsis ambiguous. These payments might lower the cost of STD treatment, which should
limit the amount of infection taking place in a given area; however, higher medical transfer payments
might alow for more rigorous screening, reducing the amount of under-diagnoses. Thus, areas with
more accurate diagnoses might report more STD cases than states with missed diagnoses. Each of
these variables might be endogenoudy determined.

The medicd literature suggests that young people are more likely to contract an STD than older

people (Fox, Whittington, Levine, Moran, Zaidi, and Nakashima 1998).” We therefore include

“\Work by Turner, Rogers, Miller, Miller, Gribble, Chromy, Leone, Cooley, Quinn, and
Zenilman (2002) indicates that under-diagnosis among the young is alarge problem, especialy among
black women. Their research suggests that undiagnosed infections might equa the number of
diagnosed infections. Fortenberry (1997) reports that, for women, the lag between the time when
symptoms of STDs are first recognized and the time when medical care is sought is greeter for those
with lower household incomes. Each of these findings suggests a“diagnosis’ effect, which might be
related to income.

“Transfer payments represent al payments from federal and state government agenciesto
individuds.

"The age data for inter-census periods are linearly interpolated. Although asmdler age range
might be more appropriate to use, the range 15 to 34 is the only one that can be consstently caculated
given changes in Census reporting procedures over the period from 1963 to 2000.
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demographic variables such asthe fraction of state population between the ages of 15 and 34. Since
the CDC reports that blacks account for alarge proportion of STD cases (CDC 2000), we include
percent of population that is black as one of our control variables’®

Further, we include the percent of population with a secondary education in our regressons
because educated individuas may be more knowledgeable about the fact that sexud activities have the
risk of contracting a sexud disease’® However, more highly educated individuas might face alower
search cog, leading to more sexud activities and related STDs. Education rates could aso be
endogenoudy determined.

We a0 include per capita acohol consumption in some of our regressions, snce thereis
evidence that dcohol consumption is highly corrdlated with STD incidence (CDC 2000 and Shrier,
Harris, Sternberg, and Beardsee 2001).%° This covariate might be problematic though, as acohol
consumption and STD incidence could be smultaneoudly determined.

Additiondly, we include an indicator variable for states that make divorce easer through
no-fault divorcerules. A few states changed their rules regarding the grounds necessary for divorce
during the same time period that abortion laws were changing. In order to avoid conflating the two
changes, we control for changing Sae divorcerules. Eader divorce rules will generate more divorces
which could lead to less monogamy and an accordingly higher level of risky sexud behavior. We report

the means and standard deviations of our datain Table 1.

8For inter-census years we linearly interpolated the race variable.
For inter-census years we linearly interpolated the education variable.

2Alcohol consumption datafor 1963 t01969 are linearly extrapolated.
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V. Results

The results for gonorrhea are reported in Table 3 and the results for syphilis are reported in
Table4. In each table we present four sets of estimates for two time periods, which are 1963-1980
and 1963-1975. In each set of the estimates the first column and its corresponding regression include
only the abortion legalization indicator,?* the second column includes al covariates, the third column
excludes the potentidly endogenous regressors (education, acohol consumption, transfer payments,
and medical payments), and the last column adds a State-specific time trend.??

The legdization coefficient is positive and atigticaly sgnificant in dl specifications of the
gonorrhearegressions (Table 3). For the 1963-1980 period the marginal effect of the law changeis
estimated to be between 5 and 82 extra cases of gonorrhea per 100,000 people. This represents an

increase of between 16 and 25 percent, relative to the average state incidence over the time period.?®

ZA|l of our primary results are robust to using a measure of the number of abortions as an
indicator of the cost of obtaining an abortion, instead of the legalization indicator. We do not report those
results because of concerns that using that measure would induce a simultaneity bias and that these data
are a poor indicator of the true abortion rate, since data on illegal abortions are generally unavailable.

2Prior to estimating equation (2) we compared the STD means of abortion-alowing states and
abortion prohibiting states for the entire time period (i.e., controlling for no covariates, year, or state
effects) in aweighted least squares regression. We found that the mean gonorrheaiincidence for state
periods in which abortion was legal was 77 cases per 100,000 population higher, representing a 35
percent increase over the average in state periods where abortion wasillegal. For syphilisincidence,
the mean for periods in which abortion was dlowed was higher by 0.1 cases per 100,000 population,
representing an increase of 1 percent over the weighted average incidence during periods where
abortion wasillegd. Thus, our hypothesis finds support in asmple comparison of STD means of before
and after abortion legdization.

2\We dso estimated regressions for al time periods in which we interacted the abortion
indicator with atime trend to discern whether this effect grew with time, implying perhaps that behavior
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The coefficient on the abortion legdization indicator is dso pogtive and datidicaly sgnificant in
al specifications when we examine the 1963 to 1975 time period. We find that the margind effect of
abortion legalization (between 56 and 73 extra cases per 100,000 population) is comparable in this
time period relative to the 1963-1980 estimate. This suggests that our findings are not driven by later
periods and that the incluson of later periods actualy decreases the margind effect of abortion
legdization.

The estimates for the syphilis regressons in Table 4 show that for the 1963 to 1980 period, the
datisticd sgnificance of the abortion effect is senstive to specification of the regression equation,
though we do uniformly find the hypothesized positive Sign. This may reflect the confounds for syphilis
that we discussed above. When we examine the shorter 1963 to 1975 time period, al abortion
legdization coefficients have the hypothesized positive Sgn and are Satidicdly sgnificant. The results
for the 1963-1975 period suggest that abortion legaization leads to an increase of about two cases of
syphilis per 100,000 population. This represents about a twenty percent increase over average

incidence®

changed dowly. We did not find such an effect. Specificdly, it gppears as though behavior changed
quickly with abortion legdization leading to an immediate and reaively congtant increase in basdine
incidence.

#The results for gonorrhea incidence are quditatively smilar if an OLS modd is estimated. For
syphilis, the sgnificance of the abortion coefficient is sengtive to which covariates are included in the
specification. Also, the results for gonorrhea and syphilis were quditatively smilar if we used
In(incidence) as our dependent variables. The relationship between abortion legdization and incidences
of gonorrhea and syphilis are positive in dl specifications, though, in some of the time periods, the
relationship was not gatidicaly sgnificant a the 5 percent leve.
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The 1963-1975 period may provide the clearest picture of the effect of abortion legdization,
because it minimizes the possibility that there are missing variablesin our regressions, as some varigbles
may become important in later years, but are of no importance in the earlier time period. Moreover,
because there is no additiona variation in the abortion indicator after 1973, later years shed little light
on the effect of abortion on STD incidence if the change in behavior occurred rapidly, as opposed to
gradudly over time®

Asfor our covariates, income is uniformly postively correlated with both diseases during the
longer time period, but for the 1963-1975 period, the result is negative for syphilis, though it is not
datidicdly dgnificant. In most specifications, the positive corrdation is satigticdly sgnificant. This
finding is consistent with the hypothesis that sexud activity is anorma good.?®

In accord with indications from the medicd literature, gonorrheaincidence is postively

correlaed with dcohal consumption. The rdaionship is datisticaly sgnificant and pogitive in every

By examining the effects of abortion legdization prior to the nationd legdization in Roe v.
Wade, we can determine whether the national change in 1973 isdriving our results. For both syphilis
and gonorrhea, the abortion effect is Sgnificantly positive for the period 1963-1972.

sAnother explanation might be a diagnoss effect. If wedlthier people were more likdy to have
gonorrhea diagnosed than are poorer people, our dependent variable would be measured with error
because gonorrhea among the poor goes largely undetected. Since access to hedlthcare services,
including regular doctor vists, is postively corrdaed with income, this might be plausible. However,
much of the CDC's sample comes from sources other than diagnosesin private medicd facilities.
Specificaly, the CDC' s data sources include public clinics, Jail STD Monitoring Projects, the U.S.
Army, and the Indian Health Service, whose dientde islikdly to represent ardatively high proportion
of lower income individuas (CDC 2000). Thus, it isunlikely that a diagnoss effect is causng the
positive correlation between income and STD rates.
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specification.?” Alcohol is negatively rdlated to syphilis incidence, though the coefficient is not
gatigicdly sgnificant.

The results for most of our other covariates are sengitive to the time period and STD examined.
For example, a coefficient on the fraction of young people in the population is negative in the gonorrhea
regressons but positive in many of the syphilis regressons. In both cases, gatistical sgnificance
depends on the specification.

The relationship between secondary education and STD incidence is sendtive to the
Specification. This might reflect the theoretical ambiguity of education’s effect on STDs. Thét is, while
schooling increases genera hedth awareness, more educated individuas may face lower search cogsin
the sex market, leading to increased sexud activity.

We noted above that the predictions derived from the changing cost of sexua activities do not
apply for homosexud sexud activities. Assuming that homosexud behavior did not change at the same
time that abortion laws changed and that heterosexua matching is roughly proportiond (i.e., it isnot the
case that ardaively amdl number of men engage in sexud activity with alarge number of women, or
vice versa), our modd predicts that the relationship between STD incidence and abortion legdization is
the same for men and women. In particular, we predict the same margind effect of legalizing abortion

for men and for women.

2"The acohol consumption variable measures gallons of per cgpita consumption of ethanol via
beer, wine, and liquor by state. These data are only available beginning in 1970, so we constructed the
acohol consumption varigble for the years 1963 to 1969 by both linear extrapolation and by using the
1970 observation for prior years. The magnitude and significance of the relationship between incidence
and dcohol consumption was largely independent of which method was used extrapolate the a cohol
data
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To test this hypothes's, we examined the data for mae and femade state gonorrhea and syphilis
rates separately. The seemingly unrdated regresson (SUR) modd alows usto test for the equdity of
the legdization coefficients in the mae STD equation and femae STD equation. We report the mde
and female abortion legdization coefficients from the SUR modd for gonorrheain Table 5. Regardless
of the time period or the gender gonorrhea rate examined, al coefficients on abortion legdization are
positive and gatigticaly sgnificant. In most pecifications the chi-square test for equdity of the
legdization coefficient in the mde and femde regressons does not dlow usto rgect equdity a the five
percent level.

Table 6 reports the legdization coefficients for both gendersin the syphilisregressons. We do
not rgect equdity of the coefficientsin the mae and femae regressons in most of the regressons. For
some of the specifications limited to analyzing the period 1963-1975, we rgject the equdity of
legdization coefficients. In these cases, the mde infection rate associated with legdization is higher than
thet of women.

Overdl, we therefore find that once we control for other factors that influence STDs, besides
abortion legdization, the margind effect of legdization on STD ratesis the same for women and for
men. Thus both genders respond equaly to afal in the cost of sexud activities.

Thisresult isinteresting in another respect. Specificdly, it rules out the possihility thet the
abortion legdization effect is merely an artifact of increased diagnoses due to abortion. Thet is, if
abortion providers generaly perform STD tests on their patients, we might see a relationship between
abortion and STD incidence that is related merely to an increased probability of diagnods rather than a

changein sxud activities. Since this form of diagnos's occurs only for women, and if adiagnogtic
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effect were driving our result, we would find a bigger effect for women’ sincidence than for men's.
Since we find no such difference, we can rgect this possihility.

As discussed previoudy, data on the use of contraceptive pillsis only available a the nationa
leve for mogt of the period Sudied. Since we use year fixed effects, it is not possible to net out the
effect of possble changesin pill use. Presumably thisis not troublesome since birth contral pills were
available nationdly prior the period we examine in this paper.?® However, there was variation in state
laws regarding the ability of young women to obtain the pill, as detalled in Goldin and Katz (2002). To
avoid confounding the effect of these law changes with the abortion effect, we use information on these
laws to check for robustness of our results. We construct a series?® on the earliest legd age to obtain
contraceptive services without parental consent in each state for the period 1963-1978 and included
this varigble in the regressons presented in Table 7. Asthe resultsindicate, indluding the pill availability
measure does not change our primary result. The abortion coefficients for dl specifications for both
gonorrheaand syphilis remain pogtive and Satigticdly sgnificant.

The pill variable measures the earliest age a which awoman can receive contraceptive services
without parental consent. We expected a negative relationship between thisindicator and STD rates,

sance alower age impliestha young individuas may obtain contraception more easily, lowering the cost

%The FDA approved the use of norethynodrel as an oral contraceptive for women in 1960
(Goldin and Katz 2002).

#To construct this series, we used the information in Goldin and Katz's (2002) Table 2, imputing
that the legislated earliest age to obtain contraceptive services for the years 1963-1968 were the same as
those existing in 1969. We also assumed that the laws did not change during the period 1975-1978. The
results are largely unchanged if we reduce the period of analysis so as to require less interpolation.
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of sexud activity to them. The 9gn and Satigticd sgnificance of the coefficient was dependent upon the
specification.*

While our results are certainly suggestive of a causa relationship between abortion legdization
and increased sexua behavior, aswell asincreased STD incidence, they do not fully exploit the quas-
experiment that legdization provides. Following the research design in Levine, Staiger, Kane, and
Zimmerman (1999),3! we can examine what are effectively two separate legdization quasi-experiments.
That is, sates that legalized prior to the Roe v. Wade, decision can be used as a trestment group, with
the non-legalizing states serving as the control, for the first quasi-experiment in 1969-1970. Secondly,
we can andyze the quasi-experiment provided by the Supreme Court’s decison in Roev. Wade as a
second quasi-experiment where the early legdizers serve as the control group. If theincreasein STD
ratesis causaly related to abortion legdization, we should find areative increase in STD ratesin 1970
among the Sates that legdize early, but that differentia should disgppear when other states are forced
to legdizein 1973.

Figure 1 shows this 1970 divergence and 1973 convergence quite clearly for gonorrhea. The
figure plots the population weighted average gonorrhea incidence of the early legaizing states againgt

the population weighted average for the non-legdizers. We see asharp divergence in the two ratesin

®The same qualitative results were estimated when the pill variable took the form of a (0,1)
series indicating whether or not a 16 year old (or aternately an 18 year old) could obtain the pill without
parental consent.

%Their research examines the effect of abortion legalization on fertility rates. They attribute a
statistically significant decrease in American birth rates to the availability of abortion.
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1970 that subsequently dissipatesin 1973. While not quite as clear, Figure 2 suggests asmilar pattern
of divergence and convergence for syphilis rates.

We can examine this double quasi-experiment more rigoroudy, however, through the use of
regresson methods. Again following Levine, Staiger, Kane, and Zimmerman (1999), we creste two
indicator variables to measure the divergence/convergence rdationship. For the early legaizing Sates,
we create an indicator variable equaing one during the years 1970-1972 (1969-1972 for California)
and zero for dl other years, and zero for al yearsin the other states. The second indicator variable
equals onefor the early legalizing states in the years 1973-1980, and zero for al other observetions. If
the divergence/convergence pattern exists, we should estimate a positive coefficient for the pre-Roe
legalization dummy, capturing the fact that those states experienced an increase in STD rates, and we
should find no effect from the other dummy since the late legdlizing States STD rates will have
converged with those of the early legdizers.

As shown in table 8, we find the predicted relationship for gonorrhearates, with the early
legdizers exhibiting rdatively higher gonorrhea rates after legdization, but the Satisticaly sgnificant
differentid disappears once the other stateslegaize. This result is consstent for rates among both men
and women.

The result does not exis for syphilisrates. While we do indeed find rdatively higher syphilis
rates among the early legdizers before Roe v. Wade, this sgnificantly higher rate does not disappear
after the 1973 decison. We offer two partid explanations for this unexpected result. First, as
discussed earlier, the importance of homaosexud infections for syphilis weakens the predictive power of

our theoretica argument for that disease. Asour results indicate, the case for convergence is much
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weeker in mde syphilis rates (where the post-Roe differentia among early legdizing Satesis especidly
big) than for female rates (though convergence is il rgected among women too). Potentidly, we are
detecting some systematic change in male homosexua behavior that confounds our estimate of the
abortion effect.

Secondly, while both gonorrhea and syphilis can be cured with penicillin, syphilisis il
contagious for a Sgnificant period after treetment, whereas gonorrheais not contagious after treatment.
Thislingering effect of syphilis could generate the on-going differentid we observe, asthe relatively
large pool of diagnosed (and presumably treeted) but till contagious individuas with syphilisin the early

legalizing tates continue to spread the disease through their sexud activities.

V. Concluson

The legdization of abortion in the United States led to many changes socidly, economicdly, and
medicaly. While much recent attention has focused on its effect with respect to the reduction in
unwanted pregnancies, there has been little work that examines the consequences of theincreasein
sexud activity thet likely followed legdization.

We investigate the natural quasi-experiment provided by State abortion legdization lavsto
determine the effect of changing the expected costs of sexud activity on the incidence of sexudly
trangmitted diseases. Changes in abortion laws present a double quasi-experiment since anumber of
dates legdized abortion in various years prior to the nationd legdization that came with Roe v. Wade in

1973. Legdizing abortion provided extraincentives to engage in risky sexud activity.
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Legdization led to alowering of the cost of abortions and this has a quditatively and
quantitatively important effect on STD rates. Our regression results show that abortion legdization led
to an increase of sexually transmitted diseases; this result is robust to awide range of time periods and
covariates and is congtant across the sexes. The point estimates indicate that legdization caused an
increase in the gonorrhea and syphilis rates potentialy aslarge as 25 percent.

In addition to providing further evidence that sexual behavior responds to economic incentives,
the results provide an ingght into the epidemiology of gonorrhea and syphilis specificdly, and, perhaps,
STDsingenerd. Our results atribute alarge increase in gonorrhea and syphilis rates to changing
sexud behavior, which was induced by abortion law changes. This increase resulted in additiond
expenditures for the trestment of gonorrhea and syphilis on the order of $300 million per year.3? If a
smilar abortion effect exists for other STDs which we could not examine due to data limitations,
additiond trestment expenditures might amount to more than $4 billion annualy.

What is clear, however, isthat CDC and medicd authorities in generd have not consdered this
abortion effect on STD infection rates, nor that changesin ingtitutions can cause changesin the relative
prices faced by individuas. Instead, the medical community tends to attribute the changesin STD rates

to fluctuating socia mores, changing demographics, and changing diagnosis patterns®* As indicated by

®2The Indtitute of Medicine (1997) estimated that $1.1 billion was spent in 1994 to treat
gonorrheaiinfections, and an additiona $106 million went for syphilis treatments. We estimated the
abortion effect as accounting for roughly one third of tota incidence.

*The Inditute of Medicine (1997) estimated that $17 billion was spent on the trestment of dl
sexudly transmitted diseasesin 1994.

%Seg, for example, Mascola, Cates, Reynolds, Blount, and Albritton (1983).
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our results, ignoring the effects of changing incentives precludes an accurate understanding and

modeling of this epidemiologica phenomenon.
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Tablel

Summary Statistics
Variable Description M ean Std.dev. Sour ce
Gonorrhea gonorrhea cases per
Incidence 100,000 population 325.05 320.07 CDC
Female Gonorrhea  gonorrhea cases per
Incidence 100,000 women 235.45 213.54 CDC
Male Gonorrhea gonorrhea cases per
Incidence 100,000 men 420.52 469.85 CDC
Syphilis syphilis cases per
Incidence 100,000 population 9.34 13.05 CDC
Female Syphilis syphilis cases per
Incidence 100,000 women 6.33 9.03 CDC
Mae Syphilis syphilis cases per
Incidence 100,000 men 12.55 18.23 CDC
Abortion Abortion Indicator = Donohue &
Legd 1if abortion is legd 0.46 0.50 Levitt (2001)
Early Legdizer Indicator = 1 if state has legalized Levine, €. al.
Before Roe and year < 1973 0.02 0.13 (1999)
Early Legdizer Indicator = 1 if stateis early 0.04 0.20 Levine, €. al.
After Roe legalizer and year > 1972 (1999)
Aill Age Earliest Lega Ageto Obtain 18.72 254  Goldin & Katz
Contraceptive Services without (2002)
Parental Consent
Secondary percent of population with
Education secondary schooling (inter-census 55.49 10.31 U.S.Census
years linearly interpolated)
Personal per capita persona income
Income adjusted by CPI-W 10,352 2,210 BEA, BLS
Transfer per capita transfer payments
Payments adjusted by CPI-W 0.92 0.35 BEA, BLS
Medical per capita medical transfer
Transfers payments adjusted by CPI-W 0.07 0.06 BEA, BLS
Population percent of state population aged
15to0 34 15-34 (1963-1969 linearly 0.31 0.03 U.S. Census
interpol ated)
Alcohal per capita ethanol consumption
Consumption (ga); 1963-1969 linearly 2.54 1.00 NIH

interpol ated




Black percent of state population that is

Population black (inter-census years linearly 0.10 0.12 U.S. Census
interpol ated)
No-Fault no fault divorce indicator = Edlund and

Divorce 1if state allowed 0.34 0.47  Pande (2002)




Table2
States L egalizing Abortion

1969 1970 1971 1972
Cdifornia Alaska
Hawali
New Y ork

Washington

1973

Nationwide




Table3

Pane Estimation Relating Abortion L egalization to Gonorrhea Incidence

(standard errorsin parentheses below coefficient estimates)

1963-1980 1963-1975
(M (ii) (iii) (iv) M (i) (iii) (iv)
Abortion Legd 57.71 81.71 53.17 54.81 55.90 72.97 58.76 65.05
(14.35) (13.12) (13.15) (8.84) (13.89) (13.23) (13.26) (9.18)
Secondary Education - -24.93 - - - -33.56 - -
(3.79) (5.55)
Personal Income - 0.06 0.07 0.03 - 0.05 0.06 0.01
(0.02) (0.01) (0.01) (0.01) (0.02) (0.01)
Transfer Payments - -23.52 - - - -13.53 - -
(42.65) (61.06)
Medical Transfers - -101.18 - - - -29.68 - -
(121.38) (150.38)
Population 15-34 - -5,888.45 -4,822.27 -527.59 - -3,181.77 -2,237.95 -1,844.47
(618.54) (624.31) (833.75) (840.91) (848.99) (1,057.79)
Alcohol Consumption - 84.48 - - - 72.92 - -
(12.34) (14.22)
Black Population - 1,411.92 -200.74 -702.31 - 164.01 -1,414.94 310.39
(394.89) (339.93) (579.26) (508.82) (425.41) (886.83)
No-Fault Divorce - 20.50 40.67 23.76 - 15.53 34.83 20.05
(8.51) (8.61) (8.48) (9.55) (9.63) (9.28)
State Effects Yes Yes Yes Yes Yes Yes Yes Yes
Y ear Effects Yes Yes Yes Yes Yes Yes Yes Yes
State Trend No No No Yes No No No Yes
Adjusted R? 0.89 0.92 0.91 0.96 0.88 0.91 0.90 0.96




Note: The dependent variable is the number of individuas per 100,000 who are diagnosed with gonorrheain year t in date |. N=918 for 1963-1980, N=663 for
1963-1975. Each regression is estimated with population weights.



Table4

Pand Egtimation Relating Abortion L egalization to SyphilisIncidence

(standard errorsin parentheses below coefficient estimates)

Abortion Lega

Secondary Education

Per Capita Income

Transfer Payments

Medical Transfers

Population 15-34

Alcohol Consumption

Black Population

No-Fault Divorce

State Effects
Y ear Effects

State Trend

M (i)

1.01 1.66
(0.80) (0.81)

- -1.19
(0.23)

- 0.001
(0.000)

- -4.55
(2.63)

- 7.07
(7.47)

- 209.74
(38.07)

- -1.09
(0.76)

- 14.24
(24.31)

- 0.06
(0.52)

Yes Yes

Yes Yes

No No

1963-1980

(iii)
0.47
(0.78)

0.001
(0.000)

225.21
(37.08)

14.67
(20.19)

0.04
(0.51)

Yes
Yes

No

(iv)

2.30
(0.72)

0.001
(0.001)

-156.80
(66.52)

53.41
(46.22)

-1.60
(0.68)

Yes
Yes

Yes

0]

2.33
(0.81)

Yes
Yes

No

(ii)
1.93
(0.84)

-1.40
(0.35)

-0.000
(0.001)

7.37
(3.89)

-21.19
(9.58)

112.41
(53.58)

-1.63
(0.91)

108.04
(32.42)

-0.06
(0.61)

Yes
Yes

No

1963-1975
(iii)

1.73
(0.82)

-0.001
(0.001)

74.43
(52.21)

99.44
(26.16)

0.12
(0.59)

Yes
Yes

No

(iv)

2.45
(0.74)

-0.001
(0.001)

-387.82
(85.53)

-155.32
(71.72)

-1.11
(0.75)

Yes
Yes

Yes




Adjusted R 0.81 0.83 0.82 0.87 0.83 0.84 0.84 0.88

Note: The dependent variable is the number of individuas per 100,000 who are diagnosed with gonorrheaiin year t in state |. N=918 for 1973-1980, and
N=663 for 1963-1975. Each regression is estimated with population weights.
Table5
Male-Female Comparison of SUR Resultsfor Gonorrhea Incidence
(standard errorsin parentheses below coefficient estimates)

1963-1980 1963-1975
No Covariates All Covariates No Covariates All Covariates
Abortion Lega
Mae 45.67 35.67 57.04 54.79
(17.38) (16.04) (17.86) (17.17)
Femde 68.90 69.50 54.39 61.62
(13.15) (12.20) (11.25) (10.78)
Test of equality of coefficients
Chi-square statistic 3.08 6.99 0.04 0.27
p-vaue (0.08) (0.01) (0.84) (0.60)

Note: The SUR egtimation involves a two-equation system with annual male and femae gonorrhea infections per 100,000 of the male, respectively femde
population as the dependent variables. All specifications include state and year fixed effects. 1n each system the independent variables are identicd. (With the
exception of the abortion legalization coefficient, we do not report the individua coefficient estimates). The SUR estimation provides a convenient way to test
for the qudity of the abortion legdization coefficient in the mae and femde gonorrhea equations. The covariatesin the “ All Covariates’ regressons are: per
capita persona income; population 15-34; black population; and no fault divorce law. N=918 for 1973-1980, and N=663 for 1963-1975. Each regressonis
estimated with population weights.



Table6
Male-Female Comparison of SUR Resultsfor Syphilisincidence
(standard errorsbelow coefficients estimates)

1963-1980 1963-1975
No Covariates All Covariates No Covariates All Covariates
Abortion Lega

Made 0.91 0.11 2.99 2.08
(2.02) (0.99) (0.99) (1.00)
Femade 1.21 0.90 1.78 1.47
(0.62) (0.60) (0.63) (0.63)

Test of equality of coefficients
Chi-sguare statistic 0.21 154 4.32 1.09
p-value (0.65) (0.22) (0.04) (0.30)

Note: The SUR egtimation involves a two-equation system with annual male and femae gonorrhea infections per 100,000 of the male, respectively femde
population as the dependent variables. All specificationsinclude state and year fixed effects. 1n each system the independent variables are identicd. (With the
exception of the abortion legalization coefficient, we do not report the individua coefficient estimates). The SUR estimation provides a convenient way to test
for the qudity of the abortion legaization coefficient in the male and femae syphilis equations. The covariatesin the “All Covariates’ regressonsare per
capita persona income; population 15-34; black population; and no fault divorce law. N=918 for 1973-1980, and N=663 for 1963-1975. Each regression is
estimated with population weights.



Table7
Panel Estimation Including Pill Effect
(standard errorsin parentheses below coefficient estimates)

Gonorrhea Syphilis
() (i) (iif) (iv) () (i) (iii) (v)
Abortion Legd 59.48 80.16 54.78 56.46 1.77 1.90 1.15 2.08
(14.65) (13.12) (13.49) (9.93) (0.80) (0.80) (0.79) (0.71)
Rill Age 0.04 -3.02 -1.41 0.08 0.33 0.20 0.32 -0.19
(2.74) (1.59) (1.64) (1.49) (0.10) (0.10) (0.10) (0.12)
Secondary Education - -30.94 — - - -1.39 - -
(4.62) (0.28)
Per CapitaIncome - 0.06 0.08 0.02 - 0.001 0.001 0.000
(0.02) (0.02) (0.02) (0.001) (0.001) (0.001)
Transfer Payments - -74.16 — - - -0.30 - -
(48.87) (2.99)
Medicd Transfers - -0.28 — - - -6.81 - -
(132.47) (8.12)
Population 15-34 - -5,368.20 -4,190.33 -541.40 - 203.77 186.07 -207.33
(694.82) (706.26) (914.97) (42.57) (41.23) (72.63)
Alcohol Consumption - 87.16 — - - -1.33 - -
(12.89) (0.79)
Black Population - 1,047.28 -805.94 487.34 - 67.71 63.16 12.27
(443.92) (379.32) (651.01) (27.20) (22.15) (51.67)
No-Fault Divorce - 20.95 41.21 16.91 - 0.03 0.01 -1.30
(8.90) (9.08) (8.72) (0.55) (0.53) (0.69)
State Trend No No No Yes No No No Yes

Adjusted R? 0.88 0.92 0.91 0.96 0.82 0.84 0.83 0.88




Note: The dependent variable is the number of individuas per 100,000 who are diagnosed with the STD in year t in date |. N=816. All specificationsinclude
year and dtate fixed effects.



Table8
Test for Divergence/Conver gence
(standard errorsin parentheses below coefficient estimates)

Ealy Legdizers
Before 1973

Ealy Legdizers
After 1972

Gonorrhea
Mde Femde Totd
40.29 57.24 351
(19.12) (14.51) (0.87)
7.98 -21.18 5.27
(15.99) (12.14) (0.72)

Syphilis
Mde Femde
5.29 1.90
(1.12) (0.72)
8.95 1.72
(0.94) (0.59)

Note: The dependent variable is the number of individuas per 100,000 who are diagnosed with the STD in year t in Sate |. N=918. All specificationsinclude

year and state fixed effects.



Figure 1: Weighted Average of Gonorrhea Incidence

c
2
kS|

>

o

o
o
o
S
<
=
S
i
S
[0
o
0
Q
(2]
a
O

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

Year

—#— Gonorrhea Incidence for Late Legalizers —&— Gonorrhea Incidence for Early Legalizers




Figure 2: Weighted Average of Syphilis Incidence
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