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Objective: To examine changes in travel distance and abortion incidence if Roe v. Wade were reversed or
if abortion were further restricted.
Study design: We used a national database of abortion facilities to calculate travel distances from the pop-
ulation centroids of United States counties to the nearest publicly-identifiable abortion facility. We then
estimated these travel distances under two hypothetical post-Roe scenarios. In the first, abortion
becomes illegal in eight states with preemptive ‘‘trigger bans.” In the second, abortion becomes illegal
in an additional 13 states classified as at high risk of outlawing abortions under most circumstances.
Using previously-published estimates of the short-run causal effects of increases in travel distances on
abortion rates in Texas, we estimate changes in abortion incidence under each scenario.
Results: If Roe were reversed and all high-risk states banned abortion, 39% of the national population of
women aged 15–44 would experience increases in travel distances ranging from less than 1 mile to 791
miles. If these women respond similarly to travel distances as Texas women, county-level abortion rates
would fall by amounts ranging from less than 1% to more than 40%. Aggregating across all affected
regions, the average resident is expected to experience a 249 mile increase in travel distance, and the
abortion rate is predicted to fall by 32.8% (95% confidence interval 25.9–39.6%) in the year following a
Roe reversal.
Conclusion: In the year following a reversal, increases in travel distances are predicted to prevent 93,546–
143,561 women from accessing abortion care.
Implications: A reversal or weakening of Roe is likely to increase spatial disparities in abortion access.
This could translate to a reduction in abortion rates and an increase in unwanted births and self-
managed abortions.

� 2019 Elsevier Inc. All rights reserved.
1. Introduction

Abortion is currently legal in all 50 states. However, accessing
abortion care is difficult for some individuals, and research has
established that increases in travel distances lower abortion rates
[1–4]. In 2017 individuals in 27 United States cities lived more than
100 miles from the nearest abortion facility [5].

Distance to the nearest abortion facility could increase in the
coming months and years. Since 2011, states have implemented
hundreds of abortion laws. These laws have the potential to shutter
clinics because they establish requirements that abortion clinicians
cannot meet, such as admitting privileges laws [6,7]. In May 2019
Alabama passed a law making abortion illegal except in situations
where the pregnancy put a woman’s life at risk or the fetus could
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not survive. There are currently more than a dozen legal challenges
to some of the most extreme abortion restrictions — such as the
one passed in Alabama — that have the potential to reach the
Supreme Court. However, it is unclear whether the current court
would uphold the legal precedent established by Roe v. Wade in
1973. If Roe is overturned, abortion would immediately become
illegal in 8 states; other states could begin to enforce pre-Roe abor-
tion bans or enact new ones, and still others could enact laws that
present such a burden that facilities would have to close [8]. This
analysis uses data on abortion facility locations in 2019 to examine
Table 1
State-level summary of current abortion access at present and under two post-Roe policy

Present If trigger b

State Population
of women
aged 15–44

Number of
abortion
facilities

Mean
travel
distance
(miles)

Policiesa Affected
population

Alabama 949,949 5 31 PB, HR 0
Arizona 1,345,764 8 17 PB, HR 0
Arkansas 577,447 3 48 TB, PB, HR 577,447
California 8,104,632 150 7 0
Colorado 1,137,745 21 16 0
Connecticut 672,949 19 9 0
Delaware 180,343 4 13 0
D.C. 186,464 8 1 0
Florida 3,828,199 58 15 0
Georgia 2,147,399 17 28 HR 0
Idaho 328,941 4 38 HR 0
Illinois 2,532,027 23 20 1544
Indiana 1,295,622 7 34 HR 83,535
Iowa 592,278 6 40 44,301
Kansas 558,606 4 53 0
Kentucky 848,472 1 64 TB, HR 675,756
Louisiana 936,106 3 47 TB, HR 936,106
Maine 231,535 18 14 0
Maryland 1,193,286 21 11 0
Massachusetts 1,381,812 18 13 0
Michigan 1,874,298 23 18 PB, HR 0
Minnesota 1,066,806 5 37 100,153
Mississippi 591,744 1 62 TB, HR 406,750
Missouri 1,171,775 1 62 TB, HR 786,826
Montana 190,089 6 63 0
Nebraska 370,172 3 47 10,612
Nevada 589,149 8 10 0
New Hampshire 241,346 6 18 0
New Jersey 1,715,123 44 5 0
New Mexico 395,286 5 56 0
New York 4,001,053 93 5 0
North Carolina 2,016,657 17 25 21,848
North Dakota 146,282 1 145 TB, HR 135,893
Ohio 2,203,285 10 25 HR 0
Oklahoma 768,751 4 37 PB, HR 32,722
Oregon 810,399 12 16 0
Pennsylvania 2,383,721 12 25 0
Rhode Island 209,072 3 8 0
South Carolina 965,704 3 30 HR 0
South Dakota 155,829 1 136 TB, HR 141,086
Tennessee 1,312,517 8 35 TB, HR 1,189,422
Texas 5,885,855 19 40 PB, HR 168,381
Utah 675,124 2 39 HR 0
Vermont 113,854 6 18 0
Virginia 1,668,846 15 21 53,265
Washington 1,464,754 31 13 0
West Virginia 322,254 1 64 PB, HR 2911
Wisconsin 1,083,819 3 53 PB, HR 0
Wyoming 107,740 2 134 0
United States 63,530,880 743 25 5,368,558

a TB = Trigger ban” PB = ‘‘Pre-Roe ban” HR = ‘‘High-Risk of enforcing ban”.
b Predictions are presented as percent change in the abortion rate plus or minus the
c The affected population is defined as the population of women aged 15–44 living in

given scenario.
the potential impact of a Roe reversal on abortion access and
incidence.
2. Methods

2.1. Data sources

We identified abortion facilities using the 2018 Abortion Facil-
ities Database maintained by Advancing New Standards in Repro-
scenarios

ans take effect If abortion bans take effect in all high-risk
states

b
New mean
travel
distance
(miles)

Predicted
change in
abortion rate
(%)c

Affected
populationb

New mean
travel
distance
(miles)

Predicted
change in
abortion rate
(%)c

929,859 270 �37.1±8.1
1,277,694 248 �40.3±7.7

213 �29.8±6.5 577,447 317 �34.5±9.1
0 7
0 16
0 9
0 13
0 1
129,648 18 �0.7±0.1
2,018,732 185 �33±6.5
212,839 173 �24.6±4.7

20 < |.1| 23,745 20 �0.1±0
38 �1±0.3 1,295,622 127 �23.6±5.4
42 �0.6±0.1 44,301 42 �0.6±0.1

12,523 53 �0.2±0
115 �12.8± 3 848,472 247 �29.8±7.6
190 �29.7± 6 936,106 465 �35.5±10.4

0 14
0 11
0 13
1,872,347 245 �39.8±7.8

46 �1.7±0.4 100,153 46 �1.7±0.4
144 �17.5±3.6 591,744 384 �32.1±11.1
73 �2.8±0.7 786,826 74 �3.1±0.7

0 63
48 < |.1| 10,612 48 �0.1± 0

11,780 12 < |.1|
0 18
0 5
38,575 57 < |.1|

0 5
25 < |.1| 27,298 26 < |.1|
325 �19.5±6.1 135,893 325 �19.5±6.1

2,160,067 183 �33.4±6.6
38 �0.3±0.1 754,319 191 �32.2±6.4

7226 17 �0.2±0
33,849 25 < |.1|
0 8
809,431 102 �19.4±4.8

248 �20.1±4.3 141,086 248 �20.1±4.3
133 �24.2±5.4 1,309,667 239 �33.7±7.3
42 �0.3±0.1 5,862,312 492 �36.8±9.1

621,114 279 �35.9±8.5
0 18

23 �0.6±0.1 53,265 23 �0.6±0.1
0 13

64 < |.1| 168,671 129 �13.9± 2.8
961,565 117 �16.8± 4
12,495 139 �0.8±0.2

33 �1.8±0.4 24,777,283 122 �12.8±2.7

margin of error for a 95% confidence interval.
counties for which the travel distance to the nearest abortion facility increases in a
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ductive Health (ANSIRH) at the University of California, San Fran-
cisco [9]. This database includes the names and addresses of all
US facilities that publicly advertise abortion services. ANSIRH ver-
ifies the facilities on this list via annual internet searches and
phone calls, and has updated this database to reflect known facility
closures and openings through July 1, 2019.

We identified the geographic coordinates of the population cen-
troid of each county using data published by the US Census Bureau
[10]. We measured the population of women aged 15–44 in each
county using the most recent estimates of county populations by
age and sex published by The National Cancer Institute Surveil-
lance, Epidemiology, and End Results Program [11].

We examined two policy scenarios. If Roe v. Wade were over-
turned eight states have pre-emptive ‘‘trigger bans” and abortion
would become immediately illegal (Table 1). Ten additional states
retain and could begin to enforce pre-Roe bans on abortion, and
other states could quickly enact new restrictions effectively out-
lawing abortions under most circumstances. We relied on a legal
analysis by the Center for Reproductive Rights to identify those
states most likely to enforce their pre-Roe bans or enact new
restrictions that would make abortion virtually inaccessible. Their
analysis considers recent activity and compositions of state legisla-
tures as well state constitutional protections, and they assign each
state a level of ‘‘risk” of banning abortion if Roe were reversed [8].
In total, 21 states are classified as at high-risk of banning abortion
(Table 1).

2.2. Analysis

We used the Stata [12] georoutemodule [13] to identify the geo-
graphic coordinates of each abortion facility and to calculate one-
way travel distance via car from the population centroid of each
county in the continental United States to the geographic coordi-
nates of the nearest facility in any state. For each policy scenario,
we modeled all abortion facilities in states with bans as closed
and then re-calculated travel distances from each county to the
nearest abortion facility among those that remain. When aggregat-
ing county-level distances to construct regional or national aver-
ages, we weighted the distances by the population of women
Fig. 1. Travel distances from county population centroids to the neare
aged 15–44 in each county [11] so that all averages account for
the spatial distribution of the population and represent distances
for the average woman in a given region.

We predicted changes in published abortion rates using esti-
mates of the causal effects of travel distance based on prior
research of abortion restrictions in Texas. In November 2013, Texas
began enforcing a law mandating that physicians who provide
abortions have admitting privileges with a hospital located within
30 miles of the facility where abortions were performed. In turn, 22
of the state’s 41 abortion clinics closed, most of them suddenly and
as a direct result of the law [6]. These closures caused sudden
changes to distances to the nearest abortion facility, which varied
spatially across the state [2–4]. Lindo et al. exploited this natural
experiment, estimating a difference-in-difference Poisson model
of county resident abortion rates as a function of travel distance
and its square [4]. The results indicated that increasing distance
prevents women from accessing abortion care, but at a diminishing
rate. For example, an increase in travel distance from 0 to 100
miles reduces resident abortion rates more substantially (by
29.8%) than an increase from 100 to 200 miles (by 18.7%). Intu-
itively, these results mean that the same increase in travel distance
is less impactful to women who already are distant from a provider
than to women who currently are close to one. Lindo et al. empha-
size that this approach captures changes in abortions obtained
from medical facilities reporting abortions per state mandates.
Their analysis cannot capture changes in self-managed abortions.
Fischer et al. independently adopt a similar approach, and reach
similar conclusions [3].

We conducted a thought experiment: How would published
abortion rates change in a post-Roe world if women in affected
regions responded to increasing travel distances similarly to
women in Texas? We used the results of Lindo et al.’s most flexible
functional form to predict percent changes in county abortion rates
due to hypothetical post-Roe changes in travel distance. To aggre-
gate county-level predictions to regional summary statistics, we
used county populations as weights because abortion rates were
not available for all US counties.

Appendix A provides additional details about the methodology.
st publicly-identifiable abortion facility in the ANSIRH database.



Fig. 2. Predicted travel distances from county population centroids to the nearest remaining abortion facility in the ANSIRH database under two post-Roe policy scenarios.
Panel A, Travel distances if trigger bans take effect. Panel B, Travel distances if all high-risk states ban abortion.
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3. Results

3.1. Travel distances in 2019

There were 743 publicly-identifiable abortion facilities in
the continental United States in the ANSIRH database. In
2019 the average woman age 15–44 lived 25 miles from the
nearest abortion facility (Table 1). Distances vary substantially
across the country (Fig. 1), ranging from less than 50 to more
than 200 miles. Counties facing high travel distances tend to
be more sparsely populated. At present, 83% of the population
of US women of childbearing age live within 50 miles of an
abortion facility, and 1% live more than 200 miles from the
nearest facility. Mean travel distances range from 5 miles in
New York and New Jersey to 145 miles in North Dakota
(Table 1).
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3.2. Predicted changes in travel distances

In a post-Roe scenario in which trigger bans cause abortion to
become illegal in 8 states, the distance the average woman would
travel to the nearest abortion facility would increase from 25–33
miles (Table 1), and the percent of women living more than 200
Fig. 3. Predicted changes in abortions due to changes in travel distances in two post-Ro
effect. Panel B, Predicted changes in abortion rates if abortion becomes illegal in high-ri
miles from an abortion facility would increase from 1% to 3%.
The enforcement of trigger bans would substantially exacerbate
spatial inequalities in abortion access (Fig. 2). The increases in dis-
tances are larger in Arkansas (48–213 miles), Louisiana (47–190
miles), and Tennessee (35–133 miles) than in Kentucky (64–115
miles), Mississippi (62–144 miles), and Missouri (62–73 km). This
e policy scenarios. Panel A, Predicted changes in abortion rates if trigger bans take
sk states.
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is largely because each of the latter three states has only a single
abortion facility, and many residents already travel out of state
to reach the closest abortion provider. Overall, the average woman
living in an affected county would experience an increase in travel
distance from 56 to 156 miles.

In the second scenario, if all 21 high-risk states were to ban
abortion, increases in travel distance would be larger and more
widespread. Nationally, average travel distance would increase
from 25 to 122 miles (Table 1). Regional disparities are pronounced
in this scenario (Fig. 2): 56% of women of childbearing age would
live within 50 miles of an abortion facility, while 26% would live
more than 200 miles from one.

Travel distances in states with trigger bans reach even greater
levels in the scenario in which their neighboring states also ban
abortion. For instance, the average travel distance for Louisiana
residents is 47 miles at present, 190 miles under the trigger
ban scenario, and 465 miles under the high-risk scenario in which
it and all of its neighbors enforce abortion bans. Women in the
Midwest would also experience large increases in travel dis-
tances. For instance travel distances increase from 34 to 127
miles in Indiana, 18 to 245 miles in Michigan, and 25 to 183
miles in Ohio (Table 1). Overall, the average woman living in an
affected county would experience an increase in travel distance
from 37 to 286 miles.
3.3. Predicted changes in abortion rates

The effects of a Roe reversal on women seeking abortions vary
substantially both between and within states (Fig. 3). Wide swaths
of the country, are expected to have no major changes to travel dis-
tances and, in turn, no resulting reductions in abortion rates (gray
counties in Fig. 3). For the remaining counties, three factors deter-
mine the magnitudes of the predicted effects on abortion rates:
current travel distances, neighboring states’ policy environments,
and facility locations in neighboring states.

The contrasting predictions for Missouri and Arkansas illus-
trates these factors. Both states have trigger bans, but abortions
are predicted to decline by 2.8% in Missouri (95% CI 2.1–3.5%)
and by 29.8% in Arkansas (95% CI 23.3–36.3%). This is because
the closest providers for many Missouri residents are already
out of state requiring travel to neighboring states. In addition,
if Missouri’s sole provider in St. Louis were to close, another pro-
vider is located nearby in Granite City, Illinois. In contrast,
Arkansas has lower present travel distances than Missouri, and
also is surrounded to the north, south, and east by other states
with trigger bans. As a result, the enforcement of trigger bans
would have a much greater impact on abortion access for Arkan-
sas residents.

If all high-risk states were to ban abortion, predicted declines in
abortion rates expand to much of the rest of the South and Mid-
west (Fig. 3). Abortion rates are predicted to decline by more than
40% across most urban areas in affected states, and overall by more
than 20% in Alabama, Arizona, Arkansas, Georgia, Idaho, Indiana,
Kentucky, Louisiana, Michigan, Mississippi, Ohio, Oklahoma, South
Dakota, Tennessee, Texas, and Utah (Table 1).

Aggregating to broader geographic levels, abortion rates are
predicted to fall by 32.8% (95% CI 25.9–39.6%) for the regions at
high risk of banning abortions. For the country as a whole—includ-
ing counties where distances and abortion rates are not predicted
to fall—the results suggest there would be 12.8% (95% CI 10.1–
15.5%) fewer abortions in the immediate aftermath of a Roe rever-
sal. Using the most recently available estimates for abortions [14],
this would amount to 118,554 (95% CI 93,546–143,561) women
prevented from obtaining abortions in a single year due to
increased travel distances.
4. Discussion

In this paper we found that in two post-Roe scenarios the pre-
dicted effects of abortion bans spill across state boundaries. An in-
state ban causes little or no increase in travel distances for resi-
dents close to neighboring states where facilities are likely to
remain open. On the other hand, some women residing in states
that are not likely to ban abortions could nonetheless experience
substantial increases in travel distances because their nearest facil-
ity is in a neighboring state that is likely to enforce a ban. Overall,
in a scenario in which all high-risk states ban abortions, residents
of affected counties face a predicted increase in travel distances of
249 miles, an effect that is particularly concentrated in the Mid-
west and the South due to the potential for bans to be enforced
in multiple neighboring states.

Even if federal protections of abortion rights are weakened
rather than reversed, states could pass new laws that could close
abortion facilities. Between 2011 and 2014, the number of abortion
clinics in the United States declined by 6%, and declines were lar-
gest in states that had enacted the greatest number of regulations
of providers [14]. The admitting privileges law in Texas illustrated
that state regulations can have dramatic effects on provider oper-
ations [2,4]. While the law was struck down by the Supreme Court
in 2016, other states have since passed and enforced similar laws,
and it is unclear if the current court will uphold the precedent set
by Whole Woman’s Health v. Hellerstedt.

Prior research has demonstrated that increases in distance are
associated with lower abortion rates [1–4]. Three-quarters of abor-
tion patients are low-income or poor, 59% have children, and 55%
have experienced a recent disruptive life event [15,16]. Women
with limited resources and difficult personal circumstances would
likely find substantial increases in travel distances a major
impediment.

To develop our estimated effects on abortion rates in a Post-Roe
world, we applied the magnitudes of the effects of distances on
abortion rates documented in a previous Texas study to the entire
continental United States [4]. We believe this is a reasonable
assumption given that similar effects of travel distances were
observed across ages and racial and ethnic groups in Texas [4],
and women have been found to be responsive to travel distances
in other contexts [17,18].

Our predictions likely understate the magnitudes of effects that
would actually be observed. First, Lindo et al. do not observe evi-
dence that increases in distances beyond 291 miles cause further
reductions in abortions. In keeping with this finding, we model
all distance increases beyond 291 miles as having no additional
effect on abortion rates. However, increases of this magnitude also
are largely beyond what has been observed in Texas, and it is pos-
sible that there are further effects that have yet to be observed.
Second, our models do not account for the congestion that is likely
to arise if thousands of residents of states with abortion bans begin
flowing to states without bans. To the extent that the remaining
providers cannot fully absorb this influx, the estimated reductions
are likely to be even greater. In fact, Lindo et al. found that conges-
tion accounted for substantial portion of declines in abortions in
Texas [4]. Increasing congestion also has been found to increase
delays in obtaining abortions [4,19].

In the long-run, individuals could change their sexual behavior
in response to the decreased availability of abortion but the limited
evidence on such behavioral responses suggests they are unlikely
to be large [20]. Some supply-side responses might also occur:
facilities in states where abortion remains legal might expand or
open, providers and policymakers might innovate on telemedicine
to mail abortion pills to border towns [21], and organizations
might facilitate information and transportation for women seeking
abortion care. Such long-run increases in supply could increase the
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availability of abortion services. They might also increase women’s
awareness of where abortion services are available, lowering infor-
mation barriers to abortion access [22]. On the other hand, women
in much of the South and in Michigan are surrounded by states at
high risk of banning abortions, and these developments would do
little to reduce travel distances faced by women in these states.

In the short-run, our estimates suggest that increased travel dis-
tances alone are likely to prevent 93,546–143,561 women from
obtaining abortion care in the first year following a reversal of
Roe. This may translate to an increase in births resulting from
unintended pregnancies, which is associated with negative out-
comes for both the woman and existing children [23–27]. It is also
possible that more women would obtain abortion pills on the
internet that would allow them to pursue self-managed abortion
[28]. Regardless, these findings demonstrate that a Roe reversal
would dramatically increase regional disparities in abortion access,
and prevent large numbers of women from obtaining reproductive
health care from a health care provider.
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