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Abstract

Background Access to maternity care in the U.S. remains inequitable, impacting over two million women in mater-
nity care ‘deserts." Living in these areas, exacerbated by hospital closures and workforce shortages, heightens

the risks of pregnancy-related complications, particularly in rural regions. This study investigates travel distances

and time to obstetric hospitals, emphasizing disparities faced by those in maternity care deserts and rural areas,
while also exploring variances across races and ethnicities.

Methods The research adopted a retrospective secondary data analysis, utilizing the American Hospital Association
and Centers for Medicaid and Medicare Provider of Services Files to classify obstetric hospitals. The study population
included census tract estimates of birthing individuals sourced from the U.S. Census Bureau’s 2017-2021 American
Community Survey. Using ArcGIS Pro Network Analyst, drive time and distance calculations to the nearest obstetric
hospital were conducted. Furthermore, Hot Spot Analysis was employed to identify areas displaying significant spatial
clusters of high and low travel distances.

Results The mean travel distance and time to the nearest obstetric facility was 8.3 miles and 14.1 minutes. The

mean travel distance for maternity care deserts and rural counties was 28.1 and 17.3 miles, respectively. While birth-
ing people living in rural maternity care deserts had the highest average travel distance overall (33.4 miles), those
living in urban maternity care deserts also experienced inequities in travel distance (25.0 miles). States with hotspots
indicating significantly higher travel distances included: Montana, North Dakota, South Dakota, and Nebraska. Census
tracts where the predominant race is American Indian/Alaska Native (AIAN) had the highest travel distance and time
compared to those of all other predominant races/ethnicities.

Conclusions Our study revealed significant disparities in obstetric hospital access, especially affecting birthing
individuals in maternity care deserts, rural counties, and communities predominantly composed of AIAN individu-
als, resulting in extended travel distances and times. To rectify these inequities, sustained investment in the obstet-
ric workforce and implementation of innovative programs are imperative, specifically targeting improved access
in maternity care deserts as a priority area within healthcare policy and practice.
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Additionally, approximately 750 women die from preg-
nancy-related deaths [1]. Complications and deaths from
pregnancy and childbirth are largely preventable [1, 2],
indicating ample opportunity for improvement. Access
to healthcare is critical during the perinatal period; how-
ever, hospitals that offer maternity care services are not
equitably distributed across the country. Further, access
to maternity care depends on several other factors,
including the availability of obstetric providers, risk-
appropriate care, and health insurance [3-5].

More than 2 million women of childbearing age live in
maternity care “deserts” ! [6], defined as counties with-
out birthing facilities or maternity care providers [7].
Areas of inadequate access to maternity care are created
through systems and policies that deplete community
resources. Hospital and maternity unit closures [8, 9],
obstetric workforce shortages [8, 9], inadequate Medic-
aid reimbursement rates [9, 10], and systemic racism and
classism [11], have contributed to the increase in more
counties with low or no access to care. One-third of all
U.S. counties are maternity care deserts, and 60% are
in rural areas [7]. Maternity care deserts are associated
with an increased risk of pregnancy-related death up to
one year postpartum [12]. Birthing people living in rural
areas have a 9% greater risk of severe maternal morbid-
ity and mortality from pregnancy and childbirth and are
more likely to report difficulties in accessing quality care
compared to urban residents [13-16].

Across the nation, the closure of obstetric hospitals
has played a role in the rise of maternity care deserts,
resulting in increased distance to care [5, 7]. These
extended distances not only discourage the use of pre-
ventive care but also impact the overall health and
quality of care for individuals during pregnancy and
childbirth [17, 18]. The period from early prenatal
through late postpartum often necessitates multiple
trips to obstetric hospitals to access care, particularly
for hospitals that offer comprehensive services from
pediatricians, midwives, obstetricians, and family physi-
cians at a single location [3]. In addition to the financial
strain and heightened stress and anxiety with increased
distance to care [19], the risk of adverse maternal out-
comes and neonatal intensive care unit (NICU) admis-
sion has been shown to increase with longer travel
distances and time to care, even after adjusting for

1 We recognize that using the term desert to describe counties is lim-
ited and can oversimplify the complex issues faced by communities most
impacted by the maternity care crisis. For purposes of this paper “maternity
care desert” is used to align with prior March of Dimes reports, we use the
term desert to refer to a quality or ability to fail (someone), especially at a
crucial moment when most needed, in the context of maternity care avail-
ability.
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patient characteristics, pregnancy risk, rurality, neigh-
borhood characteristics and delivery hospital NICU
acuity [20]. Unlike established standards for reaching
a hospital promptly in medical emergencies like stroke
[21], there is currently no standardized guideline for
the travel time to reach a hospital during an obstetric
emergency or for prenatal and postpartum care [22, 23].

Study purpose

This research aims to assess access to obstetric hospitals
across the U.S., focusing on inequities for birthing peo-
ple in maternity care deserts and rural areas. A secondary
purpose is to highlight the differing distance and time to
obstetric hospitals by the predominant race/ethnicity in
each census tract. Using spatial analysis techniques, our
study maps the typical travel distance and time needed to
reach the nearest obstetric hospital in the U.S.

Methods

Research design

We conducted a retrospective analysis of secondary
data to estimate the travel distance and time to obstetric
hospitals across the U.S. The main outcomes were geo-
graphic distance, in miles, and drive time, in minutes,
from residential census tracts to the nearest hospital
that provided obstetric care. Analyses were cross-sec-
tional and estimated travel distances for all birthing
people in the U.S. and used census tract fertility data
and 2021 hospital availability. We examined differences
in driving distance and driving time by maternity care
desert designation, rurality, and predominant race/
ethnicity.

Data sources

Births

This analysis used five-year fertility estimates from the
US. Census Bureau’s 2017-2021 American Commu-
nity Survey (ACS) [24]. The ACS estimates the number
of people who reported giving birth in the past year for
all U.S. census tracts. At the time of the analysis, 98% of
births occur in a hospital setting [25]. Demographic vari-
ables from the ACS were used to analyze distance by the
predominant race/ethnicity in each census tract. Data on
race and ethnicity in the ACS are based on self-identifica-
tion by the respondent and collapsed into the following
categories: White, Black, Asian, Native Hawaiian or other
Pacific Islander, American Indian or Alaska Native, and
Hispanic or Latino [26]. Predominant race/ethnicity cat-
egories were determined by calculating the percent of all
race/ethnicity categories for the population of each cen-
sus tract and assigning the race/ethnicity with the highest
percentage.
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Census Tracts

The spatial analysis files included point centroid loca-
tions for U.S. census tracts linked with ACS birth esti-
mates. Point centroid locations were spatially weighted to
account for population density within each census tract
using data from the IPUMS National Historical Geo-
graphic Information System (NHGIS) [27]. U.S. Census
Topologically Integrated Geographic Encoding and Ref-
erencing (TIGER/Line) shapefiles were used for data vis-
ualization at the county and census tract level [28].

Hospitals

Hospital location data were obtained from the American
Hospital Association (AHA) 2021 Survey [29]. The AHA
Annual Survey provides data for more than 6,200 hos-
pitals and healthcare systems, including Indian Health
Service (IHS) hospitals, and contains addresses for geoc-
oding. The use of AHA data is consistent with federal
government agencies as the most comprehensive hospi-
tal data source for health research [30]. The AHA survey
uses self-reported data to classify hospitals with obstetric
care services. To check for missing obstetric hospitals,
we performed a secondary validation of AHA hospital
locations using the Centers for Medicare and Medicaid
(CMS) Provider of Service (POS) files for 2021 and fol-
lowed enhanced methods of identification described by
prior research [31, 32]. Only hospitals that listed provid-
ing obstetric services according to CMS POS data (OB_
SRV_CD>=1) were included. Obstetric hospitals were
selected if they met the following criteria (see Fig. 1).

Designations for maternity care access

Maternity care access designations were created by the
Perinatal Data Center at March of Dimes [7, 33]. U.S.
counties were previously classified using data from the
Human Resources Service Administration’s (HRSA) Area

AHA selection

Hospital reported obstetric care
[OBHOSP=1]

and

hospital had at least 1 obstetric
care bed [OBBD 2 1]

or
Hospitallhad at least 10 births in
the reporting year [BIRTHS 2 10]
and

hospital did not report the status
of obstetric care [OBHOS =.]

Fig. 1 Flow Diagram for Obstetric Hospital Validation

CMS POS selection
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Health Resource Files (2021-2022) for obstetric provid-
ers (OB-GYNs, certified midwives and certified nurse
midwives) and obstetric hospitals; counts of family phy-
sicians who deliver babies from the American Board of
Family Medicine (2017-2020); birth estimates from the
National Center for Health Statistics (NCHS) 2021 natal-
ity data; and birth center data from the 2021 American
Association of Birth Centers (AABC) [25, 34-36]. For
this analysis, we combined the low and moderate mater-
nity care access categories into one “limited” access des-
ignation. Levels of maternity care access are defined as
follows:

» Maternity care desert: A county with no hospitals
providing obstetric care, no birth centers, and no
obstetric providers, which include OB-GYNS, certi-
fied nurse midwives, certified midwives, and family
physicians who reported delivering babies.

+ Limited access: A county with fewer than two hospi-
tals or birth centers offering obstetric care and fewer
than 60 obstetric providers per 10,000 births.

+ Full access: A county with two or more hospitals or
birth centers offering obstetric services or more than
60 obstetric providers per 10,000 births.

Rural areas

Rural-Urban Continuum codes, developed by the U.S.
Department of Agriculture, Economic Research Service,
classify counties into nine categories by population size
based on census-defined urbanized areas and by adja-
cency to metropolitan areas [37]. The categories can be
further classified as metropolitan/nonmetropolitan or
urban/rural. Metropolitan categories were defined as
a county with a metropolitan area of 1 million people
(about the population of Delaware) or more, 250,000 to 1
million, or fewer than 250,000 (one, two, or three on the

final hospitals

Provider of services end of
year (Q4) 2021 file indicated
obstetric services are provided
[OB_SRVC CD21)

Hospitalllocation
included for providing
obstetric care services

>
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Rural-Urban Continuum). All the other categories (four
or more on the Rural-Urban Continuum) are considered
nonmetropolitan. Urban areas include all metropoli-
tan areas and/or areas adjacent to a metropolitan area
with a population greater than 2,500 (one through four
and six on the Rural-Urban Continuum). Rural includes
areas with a population of 2,500 or more not adjacent
to a metropolitan area and areas with fewer than 2,500
people (five and seven or higher on the Rural-Urban
Continuum).

Analyses

ArcGIS Pro, version 3.0 [38], was used to geocode vali-
dated hospital locations. Linked ACS birth data with
population-weighted census tract point locations were
used as the residential incidents (starting point locations
for GIS calculations). The ESRI Network Analyst Exten-
sion Closest Facility Solver [39] calculated the driving
time and mileage distance from each birth to the near-
est obstetric hospital location. ArcGIS Online network
data was used for routing services, a regularly maintained
database of comprehensive street data that includes his-
torical, live, and predictive road networks. To increase
the generalizability of our results and because travel to
obstetric hospitals can occur at any time of the day, we
did not account for fluctuations in traffic conditions.

All the statistical analyses were performed using SAS
software, version 9.4 [40]. Imported GIS census tract
calculations were aggregated at the county-level for
comparison with county-level maternity care access des-
ignations, rurality, metropolitan status, and predominant
race/ethnicity. We tested significant differences in travel
time by county-level factors using a one-way ANOVA
test for factors with three or more levels (maternity care
access designation) and t-tests for all others. Travel time
cutoffs of 30 and 60 minutes were used to describe the
percentage of birthing people who live far from obstet-
ric care. We report means and standard deviations rather
than medians to highlight the skewing of data in mater-
nity care deserts, which would otherwise be considered
outliers.

We aimed to determine if specific counties exhibited
notably higher or lower travel distances to obstetric hos-
pitals compared to their surrounding areas. To identify
areas with statistically significant variations in travel dis-
tances, we conducted a hotspot analysis for the continen-
tal U.S., also known as Getis-Ord Gi*, using ArcGIS Pro
[41]. This approach allowed us to pinpoint geographic
areas where travel distances to obstetric hospitals were
significantly higher (referred to as “hot spots”) or lower
(referred to as “cold spots”), to provide insight into
regional disparities in access to obstetric care. Counties
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with 10 or fewer births were suppressed from the analysis
to ensure statistical reliability.

Results

We identified 3,991,060 birthing people among 85,396
census tracts across the U.S., D.C., and Puerto Rico and
2,630 hospitals that provide obstetric care. Obstetric
hospitals were geocoded with a match score of 99.0%;
nine hospitals did not have a match and were manually
reviewed using Google Maps to obtain point location
data. Four hospitals were excluded after manual review
yielded no location data. Drive-time routes were calcu-
lated for 99.6% of the total estimated births; eight cen-
sus tracts did not have calculable road network routes,
accounting for less than 0.4% of all estimated births.

Distance overall

Figure 2 displays the quintile distribution of mean
travel distance, in miles, by county across the U.S. The
mean distance and time to the nearest obstetric hospi-
tal were 8.3 miles (SD 9.0) and 14.1 minutes (SD 21.8),
respectively (Table 1). Nearly all of the U.S. population
lived within 1 hour of the nearest obstetric care hospital
(99.7%), and 93.6% lived within 30 minutes.

Distance by maternity care designation

The mean time and distance to the closest obstetric hos-
pital increased as access to care decreased. The mean
distance and time to care by maternity care access des-
ignation was 7.1 miles or 12.7 minutes for full access
areas; 14.2 miles or 20.1 minutes for limited access areas;
and 28.1 miles or 36.5 minutes in maternity care deserts.
The mean travel time among birthing people in mater-
nity care deserts was 3.9 times greater than in full-access
areas.

Distance by rurality

The travel distance and time to care for birthing peo-
ple living in rural and urban areas was 17.3 miles or
24.6 minutes and 7.8 miles or 13.5 minutes, respec-
tively. Differences in travel distance and time were also
observed when comparing metropolitan (7.1 miles or
12.8 minutes) to nonmetropolitan (16.0 miles or 22.3
minutes) areas. When examining rural and urban
distance differences by maternity care access desig-
nation, we found that distances were similar for lim-
ited-access areas but were greater regardless of rural
designation for maternity care deserts (Table 2). Those
living in rural maternity care deserts traveled 1.9 times
farther than the average birthing person in a rural area
and 4.0 times farther than the average birthing person
overall. In urban maternity care deserts, the average
travel distance was 3.2 times farther than the average
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Distance to Obstetric Hospital
(miles)
—_10.31-6.52
16.53 - 10.18
[7710.19 - 19.91
B 19.92 - 30.16
I 30.17 - 840.29
I Not enough data

Fig. 2 Distribution of Travel Distance to Nearest Obstetric Hospital in the U.S. by County

person living in an urban area and 3.0 times farther
than the average birthing person. These discrepan-
cies highlight that even in urban areas, those living in
maternity care deserts travel farther than those living
in rural areas.

Distance by predominant race

Census tracts classified as predominantly Ameri-
can Indian and Alaska Native (AIAN) had the high-
est travel distance and time to obstetric hospitals. On
average, those living in predominantly AIAN census
tracts travel 27.8 miles or 45.9 minutes to their nearest
obstetric hospital, 3.3 times farther than the average
travel time in the U.S. Driving distance and time differ-
ences are exacerbated for predominantly AIAN census
tracts withinmaternity care deserts, where the closest
obstetric hospital is 59.0 miles or 161.1 minutes away,
on average. This disparity is 2.0 times greater than
that of all other races and ethnicities in maternity care
deserts. Predominantly AIAN census tracts are 2.2
times more likely to be in maternity care deserts than
census tracts with predominantly White residents.

Travel distance by state and hot spot analysis

The travel times and distances by state are shown in more
detail in Supplementary File 1. The states with the highest
overall travel distances were Alaska, West Virginia, Mon-
tana, Mississippi, and South Dakota. The states with the
highest travel times included Hawaii and North Dakota.
The states with the lowest overall travel distances were
D.C., New Jersey, Connecticut, New York, Rhode Island
and California, all with mean travel distances lower than
six miles.

Hot spot analysis revealed areas with statistically sig-
nificant high and low travel distances in the continen-
tal U.S. (Fig. 3). From this analysis, we found that regions
of Montana, South Dakota, North Dakota, and Nebraska
all had the highest concentrations of maternity care
deserts, and these were also areas with statistically sig-
nificant spatial clustering (hot spots) for high travel dis-
tances to obstetric care. States with large populations
living in maternity care deserts also had statistically
significant spatial clustering, indicating long travel dis-
tances; these included Texas, Mississippi, Oklahoma, and
Missouri. Areas for low travel times across the U.S. were
concentrated in the northeast and included states with
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Table 1 Mean miles and minutes to nearest obstetric hospital
by census tract

Births N Mean distance Mean time
miles (SD) minutes
(SD)
US Census tracts 3,991,060 8.3(9.0) 14.1(21.8)
MCD Designation
Maternity care desert 145,146 28.1(21.2) 36.5(102.3)
Limited access 248,347 14.2 (10.8) 20.1(11.8)
Full access 3,597,567 7.1 (6.6) 12.7 (8.5)
Rurality
Urban 3,785,735 78(74) 13.5(8.6)
Rural 205,325 17.3(21.9) 24.6 (88.1)
Metropolitan Residence
Nonmetro 536,349 16.0 (16.8) 22.3(55.6)
Metro 3,454,711 7.1 (6.3) 128 (7.5)
Predominant race/ethnicity
White 2,763,765 9.2(8.8) 15.0(11.0)
Hispanic 713,750 6.1(6.7) 11.3(7.5)
Black 406,972 6.3 (6.5) 11.9(7.4)
Asian 92,886 5.2(183) 12.5(107.7)
AIAN 9,772 27.7 (41.3) 45.9 (203.3)
Multiracial 1,967 12.8(10.8) 234(185)
NH/PI 1,360 17.2(10.5) 264 (14.2)
Travel Time to Closest Obstetric Care (%)
<=15 minutes 2,692,070 - 67.5%
<=30 minutes 3,736,131 - 93.6%
<=45 minutes 3,933,929 - 98.6%
<=60 minutes 3,977,229 - 99.7%

predominantly metropolitan areas such as D.C., Rhode
Island, and New Jersey. Additional clusters of low travel
times were found for the East North Central region of the
U.S., Northern California, Minnesota, and North Caro-
lina (Fig. 3).
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Discussion

Consistent with the findings of prior literature, we found
that most of the U.S. population lived within one hour of
their nearest obstetric hospital [15, 42—-47]. Our analysis
revealed that nearly 94% of the birthing population in
the U.S. lived within 30 minutes of an obstetric hospital;
however, this percentage decreased to 86% among the
birthing population who lived in maternity care deserts.
Although the estimated mean travel distance and time
to reach the nearest hospital with obstetric services were
relatively low (8.3 miles and 14.1 minutes), this study is
the first to characterize the geographic accessibility of
maternity care deserts.

Birthing people living in maternity care deserts trave-
led nearly four times farther to reach their closest obstet-
ric hospital than those living in full-access counties
(28.1 miles vs. 7.1 miles). In some states, this difference
exceeded 40 miles. It is well documented that health-
care access is limited in rural areas; however, our analy-
sis further highlights access barriers for people living in
maternity care deserts in urban areas (40% of all classified
maternity care deserts). In contrast to the mean travel
distance for those living in urban counties (7.8 miles) and
rural counties (17.3 miles), the mean travel distance in an
urban maternity care desert was 25.0 miles, a difference
of 3.2 and 1.5 times farther, respectively. These findings
highlight that living in a maternity care desert, whether
urban or rural, significantly impacts travel distance to
the nearest obstetric hospital. Given the relationship
between poor maternal health outcomes and living in a
rural area [12—14], further research is necessary to assess
health outcomes among birthing people living in mater-
nity care deserts.

Analysis of mean travel distance and time to the closest
obstetric hospital does not account for additional barri-
ers that birthing people in areas of no or low access may

Table 2 Distance and time by geographic characteristics and maternity care designation

Full access Limited access Maternity care desert
Miles Time Miles Time Miles Time
Overall 7.1 12.7 14.2 20.1 281 36.5
Rurality
Urban 6.9 (6.1)* 12.6 (7.5)* 14.2 (10.6)* 20.1 (11.5)* 250 (11.2)* 314 (11.9)*
Rural 11.4(13.6)* 1(20.1)* 14.6 (13.7)* 19.8 (15.1)* 334 (31.3)* 454 (169.4)*
Predominate race/ethnicity
White 7.8 (6.9)* 135 (83)* 149 (10.5)* 209 (11.6)% 28.0(134)* 34.8 (23.8)*
Hispanic 56 (5.5)* 10.9 (6.6)* 10.7 (11.5)* 15.7 (11.9)* 242 (17.2)* 293 (16.1)*
Black 53 (44)* 10.9 (5.5)* 10.7 (10.8)* 163 (11.7)* 27.6 (10.7)* 33.2(11.7)*
Asian 48 (3.4)* 10.2 (4.9)* - - - -
AIAN 24.7 27.7)* 35.8 (58.0)* 26.2 (19.5)* 314 (20.7)* 59.0 (105.3)* 161.1 (657.3)*

* p-value<0.001
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Fig. 3 Hot Spot Analysis for Low and High Travel Distance to Nearest Obstetric Hospital

face to reach risk-appropriate care. Apart from the jour-
ney required at the time of labor, individuals may need to
travel multiple times to an obstetric hospital for prenatal,
postpartum, or specialty care. Higher level care is typically
available in high-volume hospitals with greater resources,
including NICUs and specialized staff better equipped to
handle rare maternal and infant complications. Studies
have shown that maternal and infant outcomes are better
in hospitals with high birth volumes than those with low
birth volumes. For example, infant survival is greater in
high-volume hospitals for both high- and low-risk infants
[48]. Additionally, the risk of severe maternal morbidity
is greater among obstetric patients who deliver at lower-
volume hospitals in rural areas [19, 44]. High-volume hos-
pitals are often located in metropolitan areas where most
infants are delivered. In contrast, high-volume hospitals
account for only 10% of all obstetric hospitals in rural
areas where less than 20% of infants born had a high-vol-
ume hospital within 30 miles [44]. Future research should
quantify barriers faced by birthing people living in mater-
nity care deserts when seeking more comprehensive care,
either by choice or necessity.

Our findings were consistent with others, which found
disparities in travel distance by race/ethnicity [49-51].
For birthing people living in predominantly AIAN cen-
sus tracts that are located within maternity care deserts,
the mean distance to reach obstetric care was 59.0 miles,
2.1 times farther than the distance traveled by those liv-
ing in predominantly White census tracts in maternity
care deserts. We found that, regardless of maternity care
access designation, those living in predominantly AIAN
census tracts travel the farthest to reach obstetric care
compared to birthing people living in all other census
tracts. Travel distance is exacerbated for birthing people
living in rural areas and on American Indian reserva-
tions, where access is limited, and bypassing the nearest
hospital to give birth is more common and necessary for
risk-appropriate care [49]. States identified in our hot
spot analysis for statistically high travel distances to care
were overwhelmingly concentrated in areas with high
ATAN populations compared to other U.S. states [Addi-
tional file 1]. AIANs are two times more likely to die
from pregnancy complications than White mothers and
Indigenous people living in rural areas have the highest
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rates of severe maternal morbidity and mortality [50, 51].
These findings highlight the need to address inequities
and implement policies that support maternity care for
ATAN communities with barriers in distance and time to
care.

Strengths and limitations

There are several limitations to note in this study. The
analysis determined the predominant race/ethnicity
within each census tract, achieved by considering all
race/ethnicities present and categorizing them based
on the most prevalent race/ethnicity. When compar-
ing these categories to average distances, we found that
census tracts predominantly comprised of AIAN popu-
lations had the longest travel times and distances to the
nearest obstetric hospital. It is important to note that
these distances are high even though it encompasses
Indian Health Service hospitals, which provide care to
these populations. However, it is crucial to acknowledge
that these distances are not exact representations based
on the race/ethnicity of the birthing person, but rather
reflect averages within the census tract, which may pre-
dominantly consist of a particular race/ethnicity.

We analyzed driving time and distance to the nearest
obstetric hospital in the U.S.; however, the average birth-
ing person may bypass their closest obstetric hospital to
receive more comprehensive or better-quality care. In
some circumstances, insurance coverage may not extend
past a birthing person’s state of residence, and several of
the closest points of care in our analysis included obstet-
ric hospitals in states that crossed residential borders.
Additionally, we report mean travel distance and travel
time rather than the median to highlight the skewing of
data for those who live in maternity care deserts, which
in other analytical studies would be considered outliers.
Median travel distance (5.6 miles) and time (11.6 min-
utes) are lower than means, largely due to the majority
of the population living in metropolitan areas where the
vast majority of hospitals are located. We did not spec-
ify day start or stop times to account for fluctuations in
traffic conditions or weather seasonality where driv-
ing conditions could impact travel time. GIS analyses
of drive times were based on car transport calculations
and are not generalizable for bus or public transit travel.
Due to these limitations, in addition to using census tract
weighted point locations rather than patient addresses,
the results likely underestimate the actual travel distance
and time to reach obstetric care.

Despite these limitations, our results are derived from
extensive and validated datasets and are generalizable to
hospital deliveries, accounting for 98% of all U.S. births in
2022 [25]. In addition, response rates of the AHA hospi-
tal data vary across states and health systems; however,
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validation using CMS data allowed for accurate identi-
fication of hospitals with obstetric care available across
the nation. Our GIS analysis used population-weighted
centroid locations to account for where the majority of
birthing people reside in each census tract. Census tract
centroids allowed for greater granularity in calculations
of travel distance and time. ArcGIS Pro Network Analyst
Extension allowed us to obtain the shortest driving dis-
tance and times to care using live data for streets, rail-
roads, and ferries. The use of transport network analysis
enabled us to model real-time world phenomena in road
travel and is the recommended method to estimate geo-
graphic accessibility instead of using straight-line Euclid-
ian distance [43, 52—54].

Implications

A lack of access to maternity care is a complicated issue
that requires innovative and targeted solutions. While the
mean distance and time to care is generally low in much of
the U.S,, significant barriers persist, particularly for those
in maternity care deserts. Essential to addressing these
challenges is continued investment in healthcare infra-
structure, including incentives to maintain and train cli-
nicians in these areas. Increasing the obstetric workforce,
not only in number but also in geographic distribution
and racial/ethnic diversity, is essential to meet the needs
of the U.S. birthing population. One effective approach
is supporting and expanding midwifery services, which
have been shown to improve outcomes, increase cultur-
ally appropriate care, and lower costs of obstetric care [55,
56]. Additional efforts should focus on increasing reim-
bursement rates for midwifery care, eliminating cumber-
some licensing requirements, and addressing hospital
resistance to employing midwives [57].

The White House Blueprint for Addressing the
Maternal Health Crisis outlines several goals that tar-
get improvements in access for rural communities and
investments in the maternal health workforce [57].
Notably, the HRSA-funded Rural Maternity and Obstet-
rics Management Strategies (RMOMS) program has
expanded access in communities across 9 states, con-
nected high-risk pregnant women to maternal-fetal
medicine specialists, and facilitated hiring new providers.
[58] Furthermore, HRSA’s Maternity Care Target Areas
(MCTA) guide the optimal placement of obstetricians
and certified nurse midwives within the National Health
Service Corps [59].

Telehealth, which includes virtual visits, remote patient
monitoring, mobile healthcare, and real-time telemedi-
cine interactions between patients and providers, has
proven effective in mitigating obstetric provider short-
ages, particularly in rural areas with limited access to
specialty care [60]. Supporting innovative telehealth
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initiatives ensures equitable access to obstetric care,
regardless of geographical location.

Despite having a limited impact on obstetric unit clo-
sures [61], policies such as Medicaid extension and
expansion have shown positive effects on birth and
maternal health outcomes for individuals in poverty [62].
Policymakers should consider expanding Medicaid cover-
age in all states to mitigate the travel burden for individu-
als with low income, ensuring access to a broader range
of potential hospitals offering obstetric care. Policymak-
ers and hospital administrators must also consider the
implications of closures on travel burdens for individuals
in urban and rural maternity care deserts. Understanding
these implications is essential for crafting effective poli-
cies and interventions to address these challenges.

While access to healthcare should be a human right
[63], this study shows that where a person lives greatly
impacts the ability to access maternity care. Not only are
maternity care deserts lacking the obstetric care facili-
ties and providers needed to care for birthing people,
living in these areas has a fourfold impact on the time
and distance to reach maternity care. This study adds to
extensive research that demonstrates inequities in access
to maternity care across the U.S., which are created and
perpetuated through the failure of our policies and sys-
tems. To enact change, we must address the underlying
systemic issues that persist.

Conclusion

Our findings revealed disparities in access to obstet-
ric hospitals, for birthing individuals residing in mater-
nity care deserts, rural areas, and predominantly AIAN
census tracts. These findings highlight the importance
of finding solutions to support populations that reside
farther away from maternity care to reduce the risk of
adverse outcomes associated with extended travel dur-
ing pregnancy, childbirth and postpartum. To mitigate
these disparities, sustained investment in the obstetric
workforce is crucial, along with implementing innova-
tive practices and programs to expand access, especially
in maternity care deserts. Addressing systemic inequi-
ties demands a multifaceted, multi-sectoral approach
that prioritizes healthcare access as a fundamental right
and actively dismantles disparities in obstetric care
nationwide.

Abbreviations
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