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Introduction
Laws requiring parental consent or

parental notification prior to legal induced
abortion for minor women, collectively
called parental involvement laws, exist or
have been proposed in numerous states.
As of July 1990, laws in the United States
requiring parental consent were in effect in
Alabama, Indiana, Louisiana, Massachu-
setts, Missouri, North Dakota, and Rhode
Island. Laws requiring parental notice
were in effect in Arkansas, Idaho, Utah,
and West Virginia; and parental involve-
ment statutes were under challenge in
Arizona, California, Georgia, Illinois,
Kentucky, Mississippi, Nevada, Pennsyl-
vania, and Tennessee. National attention
focused on these laws when statutes from
Minnesota and Ohio were heard by the
US Supreme Court during its October
1989 term resulting in a decision largely
supporting these laws. The present paper
concerns the Minnesota law, enacted in
August 1981 and enjoined in March 1986.
This law required a minorwoman to notify
both parents at least 48 hours prior to an
abortion or else seek court approval.

Few empirical studies have evalu-
ated the impact of parental involvement
statutes on minor women. Cartoof and
Klerman' determined that abortions to
minors in Massachusetts declined dramat-
ically (43 percent) following the enactment
of a parental consent law. However, dur-
ing this time an approximately equal num-
ber of women migrated to surrounding
states to obtain abortions. Blum2 found
that under parental notification in Minne-
sota, communication with parents about a
minor's planned abortion occurred more
often than had been reported by Clary3 in
a Minneapolis/St. Paul study predating the
law. But Blum found that patterns ofcom-

munication differed little from those
among teenagers simultaneously sur-
veyed in the neighboring state of Wiscon-
sin (without such a law).

Common negative claims about pa-
rental involvement laws are that they
force minors to leave the state to obtain
abortions (as in Massachusetts), and that
they result in increased birth rates, late
abortions and medical complications.
These effects are presumably related to a
minor's reluctance to discuss her preg-
nancywith parents.4 Positive claims about
these laws are that they promote respon-
sibility (by encouraging teenagers to
"think before they act"), foster parent-
child communication, facilitate mature de-
cision making, and may reveal medical
history information that would otherwise
remain unknown to the physician.5,6

Empirical evaluation of assertions
like these will necessitate multiple studies
under a variety of circumstances and lo-
calities. The Cartoof and Klerman study'
was conducted in Massachusetts, located
in close proximity to states without paren-
tal involvement laws. This made it possi-
ble for minors to avoid the law altogether
by crossing state lines. In Minnesota, the
distance from out-of-state abortion facili-
ties appears to have worked against mi-
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gration. Blum determined that "[iln coun-
terdistinction to the Massachusetts data,
there is little evidence to indicate large
numbers of Minnesota youths are leaving
the state for abortion (data available on
request to author)."2 It cannot be as-
sumed that findings characterized by one
set of background factors, such as prox-
imity to out-of-state abortion facilities, will
generalize to other settings.

In this study, the statewide impact of
the Minnesota Parental Notification Law
upon the incidence rate of abortion and
birth, as well as upon the ratio ofabortions
to births and the ratio of early to late abor-
tions, is examined.

Methods
Data

Abortion and birth incidence data
were provided by the Minnesota Center
for Health Statistics (MCHS). The data
exclude all observations of unknown age
and are restricted to residents of Minne-
sota. Live births to Minnesota residents
are included regardless of whether the
birth occurred inside or outside of Minne-
sota. Induced abortions reflect only those
occurring in Minnesota.

Population estimates by age and gen-
der are provided by the Minnesota Center
for Health Statistics that computed them
using a modified version of the cohort-
component method for all years following
the 1980 census.7

Throughout this report "birth(s)"
and "abortion(s)" will refer to live birth(s)
and induced abortions(s), respectively.

Outcome Measurements
The report utilizes six outcome mea-

surements: four rates and two ratios.
* The abortion rate, the late abortion

rate (> 12 weeks), the early abortion rate
(< 12 weeks) and the birth rate refer to the
number ofreported abortions (or births) in
one year divided by the population esti-
mate of females, in thousands, for that
same year.

* The abortion-to-birth ratio refers to
the number of abortions in a year divided
by the number of births. Alternatively,
this may be thought of as the abortion rate
divided by the birth rate for a given year.

* The late-to-early abortion ratio re-
fers to the number of late abortions in a
year divided by the number of early abor-
tions. Again, this may be thought of as the
late abortion rate divided by the early
abortion rate for a given year.

Measures ofEffect
Each rate and ratiowas examined us-

ing a linear model.8.9 Serving as a depen-
dent variable, the rate (or ratio) was mod-
eled as a function of age category (s17,
18-19 or 20-44 years old), the year of oc-
currence (1975 through 1987), and the age
by year interaction.

First, each model was employed to
determine whether a given rate (or ratio)
three years before and four years after en-
actment of the Minnesota Parental Noti-
fication Law differed within each age cat-
egory. Because the modeling was
performed in the log scale, the pre-enact-
ment (1978 to 1980) and post-enactment
(1982 to 1985) values represent the geo-
metric mean ofthe individual values com-
prising the pre-enactment and post-enact-
ment periods. (The antilog of the
arithmetic mean oflogvalues corresponds
to the geometric mean of the same mea-
surementinthe original scale. That is, anti-
ln [In a + ln b]/2 = ab.)

Second, three additional contrasts
were constructed to detect the presence of
any age group by time interaction that
might exist for a given rate or ratio. These
contrasts reflect whether the pre-enact-
ment to post-enactment change was dif-
ferent among minors than among 18-19
year-olds, or 20-44 year-olds, or among
18-19 year-olds than women 20-44 years
old. It was assumed that a change due to
the law, rather than to general factors op-
erating in all age groups, would be most
pronounced amongwomen 17years ofage
or younger; less evident among 18 and 19
year-oldwomenwhowould have recently
been, but would not presently be under
the law (pregnancy at age 17 may mean
birth at age 18); and least present among
older women not subject to the law for at
least two years.

ModeLs
The mechanics underlying the linear

models8'9 used to construct the six con-
trasts described above were as follows.
The model parameters, representing age
category (two parameters capturing three
age classifications), year (12 parameters
capturing 13 years), and the age by year
interaction (24 parameters reflecting the
cross-product of age and year), were re-
gressed against the natural kog of the rate
or ratio under question. Rows of each
model's design matrix were combined to
form the six contrasts. When the abortion
rate, late abortion rate, early abortion rate,
or birth rate served as the dependent vari-
able, weighted least squares estimates and

asymptotic variances for the estimates
were obtained. When the abortion-to-
birth ratio or late-to-early abortion ratio
served as the dependent variable, maxi-
mum likelihood was used to obtain esti-
mates and asymptotic variances. PROC
CATMOD of Version 6.03 of the Statisti-
cal Analysis Software (SAS)10 was em-
ployed to fit the models.

For ease of interpretation, the au-
thors elected to display each contrast ef-
fect as a quotient (contrast ratio) in the
original scale rather than a difference in
the log scale. For any given contrast, this
means that rather than presenting in tables
the difference between two natural logval-
ues, it is the antilog of this difference that
has been presented. It is evident that the
difference between two identical log val-
ues will be "zero" while the correspond-
ing contrast ratio will be unity (one). That
is, (In A) - (hn A) = 0 implies that the
antilog is unity. Thus, contrast ratios equal
to unity imply equivalence between the
contrasted values.

Results
Table 1 contains the outcome mea-

sures examined in this study. For each
outcome measure, Table 2 contains the
contrast ratios that compare the pre-en-
actment and post-enactment periods.
Contrast ratios greater than unity imply an
increase in the outcome measure (abor-
tion rate, birth rate, etc.) after enactment
of the law and contrast ratios less than
unity imply a decrease. Similarly, Table 3
contains ratios that reflect the age by time
interactions. Here, a contrast ratio less
than unity indicates a greater pre-enact-
ment to post-enactment decline in the
younger age group of the two being com-
pared; a contrast ratio greater than unity
indicates a greater increase.

Abortion Rate
Deviations from unity for the con-

trast ratios that compare pre-enactment
and post-enactment periods (Table 2) are
substantial in all age groups. Whereas the
yearly abortion rates after the law's en-
actment increased forwomen 20-44 years
old (whowere substantially removed from
its impact), abortion rates declined in both
15-17 and 18-19 year-olds during this
same period. The pre-enactment to post-
enactment decline was substantially
greater for 15-17 than 18-19 year-old
women, and for 18-19 year-old women
than 20-44 year-old women (Table 3).
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Birth Rate
Birth rates decreased in all age cate-

gories following enactment of the law (Ta-
ble 2). However, the decline was most
pronounced in 15-17 and 18-19 year-old
women. Table 3 reveals that the pre-en-
actment to post-enactment change among
15-17 and 18-l9year-oldwomenwas sim-
ilar, with both age groups evidencing a
substantially greater decline than found
among women ages 20-44.

Ratio ofAbortions to Births
A marked drop in the abortion-to-

birth ratio occurred after the law in 15-17
year-old women when compared to both
18-19 year-old women and 20-44 year-
oldwomen (see Tables 2 and 3). In Figure
1, the abortion rate and birth rate are plot-
ted separately for 15-17 year-old women
along with the abortion-to-birth ratio
(abortion rate/birth rate) in order to ex-
amine the relative importance of abor-
tions and births to the markedly declining
abortion-to-birth ratio in this age group. It
is evident that birth rates continue a mod-
est and nearly linear decline, apparently
unaffected by the law (r = -0.89 between
birth rate and year). On the other hand,

the abortion rate falls dramaticaly after
the enactment of the law in August 1981.
Together, these facts indicate that the
drop in the 15-17 year-old abortion-to-
birth ratio is due to a disproportionately
greater decrease in the abortion rate (nu-
merator).

Early and Late Abortions
The early abortion rate closely tracks

the overall abortion rate (Tables 2 and 3).
The pre-enactment to post-enactment late
abortion rate substantially declines for
women of 15-17 years, increases for
women of20-44years, and remains nearly
constant forwomen of 18-19 years (Table
2). The pre-enactment to post-enactment
change in the late abortion rate, when
compared between age groups, evidences
a greater decline in late abortions for 15-17
than for either 18-19 or 20-44 year-old
women (Table 3).

The late-to-early abortion ratio in-
creased after the enactment of the law in
all age groups (Table 2). However, the in-
crease was greater among 15-17 year-old
women than 20-44year-oldwomen (Table
3). Figure 2 reveals that a steep decline in
early abortions, not an increase in late

abortions, accounts for the increased late-
to-early abortion ratio in 15-17 year-old
women.

Disusion
Data presented in this study are

compatible with the hypothesis that, ini-
tially, parental notification facilitated
pregnancy avoidance in 15-17 year-old
Minnesota women. Abortion rates fell
markedly in this age group relative to
older women. Birth rates also fell, but
only in keeping with a long-term trend
established before enactment of the law.
One possibility is that when minor
women are restricted from abortion with-
out notifying parents or seeking court ap-
proval, and are geographically prohibited
from easy access to out-of-state abor-
tions,2 they are more likely to take mea-
sures to avoid pregnancy.

Although the data are compatible
with this hypothesis, other explanations
are possible. For example, a growing
concern over human immunodeficiency
virus infection, and/or awareness and
availability of birth control may explain
in part or in full these findings. However,
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the abrupt nature of the change in abor-
tion rate, a phenomenon found also in
Massachusetts by Cartoof and Klerman,1
makes these rival hypotheses less tena-
ble. In any event, the data argue against
Clary's3 concern that more minors might
carry pregnancies to term as an indirect
effect of the parental notification law. If
such were the case, it seems unlikely that
birth rates would have continued to de-
cline in 15-17 year-olds along the linear
trend line established prior to the law, or
that the decline in birth rates would be
nearly identical between 15-17 and 18-19
year-old women.

The pre-enactment to post-enact-
ment increase in the proportion of late
(>12 weeks) to early (<12 weeks) abor-
tions was greater for 15-17 than for 20-4
year-old women. At least two hypotheses
may explain this finding. First, the law
may have been more successful in pre-
venting pregnancy among minors who
would have had early abortions than
among minors who would have had late
abortions. A second possibility is that the
law caused delays for a greater percentage
of a declining number of minors seeking
abortions. Regardless, the claim that the
law caused more minors to obtain late
abortions is unsubstantiated. In fact, the
reverse is true. For ages 15-17 the number
of late abortions per 1,000 women de-
creased following the enactment of the
law. Therefore, an increased medical haz-
ard due to a risingnumber oflate abortions
was not realized.

In this paper no effort has been made
to confront the philosophical and legal is-
sues surrounding parental involvement
laws. Rather, the authors have pursued a
limited task, that of empirical evaluation
within a framework of defined outcome
parameters. This study is consistent with
the hypothesis that conception among mi-
nor women may be reduced immediately
following enactment of parental notifica-
tion legislation when migratory abortion
across state lines is not a viable alterna-
tive. However, generalizations to other
states must be made cautiously, as Min-
nesota is a unique state with a low minor-
ity population and a low pregnancy rate
even before the parental notice legislation.
The authors emphasize that replication in
states other than Minnesota will be re-
quired to sustain the hypothesis. El
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