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Abstract

Rural, American Indian/Alaska Native (AlI/AN) people, a population at elevated risk for complex
pregnancies, have limited access to risk-appropriate obstetric care. Obstetrical bypassing, seeking
care at a non-local obstetric unit, is an important feature of perinatal regionalization that can
alleviate some challenges faced by this rural population, at the cost of increased travel to give
birth. Data from five years (2014-2018) of birth certificates from Montana, along with the 2018
annual survey of the American Hospital Association (AHA) were used in logistic regression
models to identify predictors of bypassing, with ordinary least square regression models used

to predict factors associated with the distance (in miles) birthing people drove beyond their

local obstetric unit to give birth. Logit analyses focused on hospital-based births to Montana
residents delivered during this time period (n=54,146 births). Distance analyses focused on births
to individuals who bypassed their local obstetric unit to deliver (n = 5,991 births). Individual-
level predictors included maternal sociodemographic characteristics, location, perinatal health
characteristics, and health care utilization. Facility-related measures included level of obstetric
care of the closest and delivery hospitals, and distance to the closest hospital-based obstetric unit.
Findings suggest that birthing people living in rural areas and on American Indian reservations
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were more likely to bypass to give birth, with bypassing likelihood depending on health risk,
insurance, and rurality. AI/AN and reservation-dwelling birthing people traveled significantly
farther when bypassing. Findings highlight that distance traveled was even farther for AI/AN
people facing pregnancy health risks (23.8 miles farther than White people with pregnancy risks)
or when delivering at facilities offering complex care (14-44 miles farther than White people).
While bypassing may connect rural birthing people to more risk-appropriate care, rural and racial
inequities in access persist, with rural, reservation-dwelling AI/AN birthing people experiencing
greater likelihood of bypassing and travelling greater distances when bypassing.

Keywords

obstetrics/gynecology; health care disparities; rural health; racial/ethnic differences in health and
health care; access/demand/utilization of services; birthing people; American Indians; Montana

INTRODUCTION

Jean Bear, a resident of Hays, Montana (located on the Fort Belknap Reservation) was
referred 168.8 miles away to Billings, Montana for being high risk, pregnant with twins,
because the closest Indian Health Service (IHS) clinic on her reservation lacked obstetrical
services.! Seven million rural childoearing-aged birthing people, like Jean Bear, reside in
a county that lacks a birth center, obstetric [OB] provider, or hospital offering obstetric
care.? Rural American Indian/Alaska Native (Al/AN) birthing people have consistently poor
access to obstetric services,3~7 especially complex obstetric care.8:° Compared to people
living in urban areas, rural birthing people are at greater risk for severe maternal morbidity
and mortality.1911 Al/AN birthing people have almost twice the odds of infant mortality
and severe maternal morbidity, and four to seven times higher odds of maternal mortality,
compared to non-Hispanic White individuals.12-14

IHS is an important source of health care for tribally-enrolled Al/AN people. About 60%

of eligible AlI/AN people use some form of IHS healthcare, which is delivered through
federally run, tribally run, Urban Indian Organizations or Purchased/Referred Care (PRC)
programs, largely on or near reservations; 2! thereby restricting service delivery access.??
IHS is the first pre-paid health plan in the US designed to fulfill treaty obligations on behalf
of the US government in exchange for tribes ceding their lands. It is not an insurance,
rather it is a health service delivery system that also distributes funding to tribally led health
service units.2% Today, both IHS and tribally run facilities provide care for 2.56 million
Al/AN people from 574 federally recognized tribes in 37 states through a combined 46
hospitals (24 run directly by IHS), and 492 clinic units (of which 75 are IHS clinics).
IHS-funded clinics provide a range of health care services, including prenatal care, to AI/AN
birthing people. However, limited budgets, staffing issues, and geographic remoteness may
limit access to prenatal care and contribute to inadequate prenatal care.24-26 Many smaller
IHS hospital-based obstetric units have closed,28 and over 90% of Al/AN births occur
outside IHS facilities.2” In the state of Montana, the focus of the current study, only one
IHS-funded hospital currently provides OB services.
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Rural hospital-based OB units are closing and further straining the fragile rural health care
infrastructure,® particularly in counties where more Black, Indigenous, and people of color
reside.16 After losing obstetric services, rural areas experience increases in out-of-hospital,
preterm births, and births at hospitals lacking obstetric services.1” As hospitals close and
obstetric services are lost, infant mortality rises.18:19 Proximity to specialized services
impacts service use. Rural Al/AN birthing individuals live farthest away from OB units,
driving the most by distance®20 and time.3

The Andersen-Aday behavioral model of health service use articulates that both structural
characteristics of the health care delivery system and patient characteristics influence the
likelihood that individuals are potentially able to access services within a system, as well
as how they realize that access through utilization.3931 Individual characteristics that shape
health-seeking behavior (e.g., health risks, travel time to care, preference) operate within
the constraints of the existing health care system (e.g., available space, proximity, available
resources). For some birthing people, this access to health care manifests as OB bypassing.

While many birthing people seek obstetric care at the most proximal obstetric unit, others
use services at a non-local obstetric unit — obstetrical bypassing — as people who do

not utilize their local obstetric unit bypassto an obstetric unit farther away. Bypassing
might enable people to receive more risk-appropriate care for their health needs,32:33 or
may indicate lower quality of care at the bypassed hospital, or better care at the chosen
hospital.3* Cost of care, distance to care, and patient characteristics are also associated with
bypassing.29:34-39 Patient characteristics associated with higher bypassing rates include:
complex medical diagnosis,32:34:40-44 higher income, 447 younger age,*3:4648 private
insurance,*143 expanded insurance type,32:42 personal dissatisfaction and social-cultural
reasons such as commonality with community or seeking culturally safe or concordant
care.*8 Al/AN people® and patients on Medicaid or those who self-pay,#148 are more likely
to seek care at their local hospital. Low-volume hospitals are more likely to be bypassed,3°
with greater bypassing towards hospitals providing complex medical procedures.37:43.47

Several factors are associated with patterns of obstetrical bypassing. Hospitals that lack a
NICU are more likely to be bypassed.32 Individuals with resources tend to travel longer
distances to access birth facilities with higher volume and level of care.> Those on
Medicare, Medicaid, and self-payers have lower obstetric bypass rates than those with
commercial insurance, whereas birthing people with complicated births, older individuals,
and non-Hispanic White birthing people all have higher bypassing rates.>20:4249-51 Bjrthing
people with inadequate prenatal care are more likely to deliver locally.® Rural birthing
people, preterm births, complicated pregnancies, and individuals without access to higher
levels of care bypass at higher rates, while rural birthing people on Medicaid are less

likely to bypass.3249 Higher rates of exposure to and perceptions of racial discrimination
within health care settings and mistrust of providers or facilities may contribute to bypassing
behavior as people seek more culturally safe care.52-55

To meet the needs of rural populations and improve perinatal outcomes, we must understand
how birthing people in rural areas access health services. Montana is a good case study
for understanding rural obstetric care access, as it has the lowest percentage of reproductive-
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aged women living within an hour’s drive of a hospital-based obstetric unit (68%) among all
states in the contiguous US.56 A geographically large and remote area, recent data indicates
that birthing people in Montana travel on average 42 minutes to deliver at a hospital, with
20% traveling over one hour and 5% driving over two hours.8 Some individuals traveled
upwards of 10 hours to give birth. These data from Montana point to wide disparities
between rural AI/AN and White birthing people in their access to OB facilities and services.
Less is known about whether inequities exist among rural and Al/AN populations when
giving birth at non-local facilities.

Our study makes several important contributions to the field. First, this study is the

first to identify both predictors of bypassing and factors associated with the distance (in
miles) birthing people drove beyond their local hospital to give birth. Second, our study
generates knowledge on Al/AN birthing peoples’ bypassing behavior32 and is the first

to examine racial differences in distances traveled when bypassing. Third, we examine

the association between reservation-dwelling status and obstetrical bypassing, which has
not been considered before. Findings suggest that multiple social determinants of health
and structural barriers play a role in bypassing behavior and reveal that rural reservation-
dwelling AI/AN birthing people are disproportionately burdened with more travel distance
than their White counterparts.

METHODS

Data came from Montana birth certificates from 2014-2018 (n=60,461). Montana is a

rural US state with the fifth-highest proportion of AI/AN population and limited access

to OB services.3 Montana’s most traveled roadways are in rural areas, with only 4% of

the state’s travel located within urban areas.>’ Therefore, accessing OB services in this
context involves greater travel distances, compared to urban areas, and is a useful context for
considering rural obstetrical bypassing. Non-residents of Montana (n=961, 1.6%), records
missing information on the birth facility (n=41; 0.00%) or driving distance (n = 3; 0.00%),
and records for individuals who gave birth at home (n=1,440; 2.4%), at a birthing center
(n=871; 1.5%) or at a hospital that did not have an obstetric unit (n = 1,027; 1.8%),

were excluded for a final analytic sample of 56,117 births. Records missing values for the
independent variables from the final multivariate logistic regression models were excluded
from those analyses (n=1,523; 2.3%) as were records where the birthing person reported
paying for childbirth using other forms of insurance (n=300; 0.01%) for a final sample of
54,146 in logistic regression models. Analyses examining driving distance were restricted

to the sub-sample of bypassed births, defined as births where the birthing person traveled
farther than 15 miles past their closest hospital facility with an obstetric unit to give birth (n=
6,291). The final sample in Ordinary-Least-Squares (OLS) regression models was limited to
bypassing births with non-missing values on independent variables (n=5,991).

Measurements of level of OB care came from the 2018 annual survey of the AHA and
includes level 1 (basic care, offering services for uncomplicated cases), level 2 (specialty
care, services for all uncomplicated and most complicated cases), and level 3 (sub-specialty
care, services for all complicated cases).
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Dependent Variables. Our primary dependent variable was whether or not a birthing person
bypassed'the local hospital-based obstetric unit(s) (hereafter denoted OB unit) to give birth
at a non-local OB unit (0 = no, 1 = yes). We also examined the additional distance (in miles)
that individuals who bypassed drove to give birth beyond their local OB unit, following a
similar approach as Kozhimannil et al.32, and defining “local” as any OB unit(s) within 15
miles of the birthing person’s closest OB unit. Driving distances were calculated from the
centroid of the ZIP Code of residence to each OB unit, using a Python script to access the
Google Distance Matrix API.

Independent Variables. Sociodemographic characteristics included the birthing individual’s
race (Al/AN, Non-Hispanic White, Non-Hispanic Black, Non-Hispanic Asian, and
Hispanic), age (in years), and eaucation (less than high school, high school, some college,
college graduate or more). Measures of location included an indicator of whether the
birthing person lived on an American Indian reservation (0 = no, 1 = yes). Rurality

of residence was measured at the county level, using the United States Department of
Agriculture Economic Research Service Rural-Urban Continuum Code (RUCC), which
classifies the rurality of a county based on both the size of the population and the adjacency
to metropolitan areas.>® There are nine different RUCC categories, but all 56 counties in
Montana (MT) fell into one of the following six categories:

. 3 “metro, population < 250,000” (5 MT counties)

. 5 “nonmetro, urban population > 20,000, nonadjacent to metro area” (4 MT
counties)
. 6 “nonmetro, urban population between 2,500 and 19,999, adjacent to metro

area” (4 MT counties)

. 7 “nonmetro, urban population between 2,500 and 19,999, nonadjacent to metro
area” (14 MT counties)

. 8 “nonmetro, completely rural or less than 2,500 urban population, adjacent to
metro area” (9 MT counties)

. 9 “nonmetro, completely rural or less than 2,500 urban population, nonadjacent
to metro area” (20 MT counties).

Pregnancy and birth measures included binary indicators of whether the birthing individual
had any previous live births, if the birth was by cesarean, and if the birth was preterm, low
birth weight, or to multiples (e.g., twins; 0 = no, 1= yes). Information on the provider who
attended the birth was captured with a categorical variable (1 = doctor [including MDs and
DOs], 2 = midwife [including CNMs and other midwives], and 3 = other providers). A
binary indicator was included if the birthing person had any of the following pregnancy
risk factors: gestational diabetes, pre-gestational diabetes, gestational hypertension, pre-
gestational hypertension, eclampsia, pervious preterm birth, previous poor birth outcome
(including perinatal death, small for gestational age, intrauterine growth restricted), use

of fertility drugs or Assisted Reproductive Technology, or previous cesarean delivery. The
Kotelchuck prenatal care index was used to measure adequacy of prenatal health care
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utilization (ranging from 0 “no prenatal care” to 4 “adequate plus prenatal care”).>° Payment
source was measured with binary indicators (self-pay, private insurance, Medicaid, military
insurance, and Indian Health Services [IHS]).

Models predicting the driving distance (in miles) traveled by birthing people who bypassed
also included OB unit-level measures: the OB levels of the closest hospital (i.e., the facility
that was bypassed) and the birth hospital (i.e., the hospital to which they bypassed and gave
birth), and the distance to the closest OB unit.

Analytic Strategy

RESULTS

For obstetrical bypassing analyses, we first conducted a series of logistic regression models
predicting the likelihood that a birthing person bypassed their local OB unit to give birth,
focusing on individual-level sociodemographic and health characteristics as predictors.
Second, we conducted OLS regression models predicting the driving distance for birthing
people who bypassed their closest OB unit. An Institutional Review Board determined this
study was exempt from review, as data was anonymized and publicly available.

Descriptive data

Only 11% of birthing people in our sample bypassed their local OB unit (Table 1). Rates

of bypassing were higher for individuals with: AlI/AN identity, less education, at least one
pregnancy risk factor, preterm births, low birth weight births, cesarean delivery, attended

by a doctor, previous live birth, births to multiples, less adequate prenatal care, no health
insurance, residence on a reservation, and especially among those living in rural areas (Table
1). See online appendix for descriptive information about births to AI/AN people in the
sample (Table Al).

Figure 1 helps to illustrate the residential location of birthing individuals in our sample of
births, by race and ethnicity and reservation-status. This figure highlights that the majority
of White (70%), Black (80%), Asian (81%), and Hispanic (75%) birthing people live in
metro (RUCC 3) or urban areas with populations of more than 20,000 (RUCC 5). However,
only 26% of Al/AN birthing people lived in these metro or urban areas. Figure 1 further
depicts that the majority of birthing people who live on reservations are AI/AN (73%

of the reservation-dwelling population), with 61% of all AI/AN birthing people living on
reservation. White individuals make up the second largest percentage (23%) of birthing
people living on reservations. Reservation-dwelling birthing people predominantly resided
in RUCC 6 (42%) or RUCC 7 (41%), representing non-metro, urban areas with populations
between 2,500-19,999 either adjacent or non-adjacent to metro areas, respectively.

Predicting bypassing behavior

Table 2 presents the results of multivariate logistic regression models predicting the odds
of obstetric bypassing. Birthing people who lived on a reservation had 132% higher odds
of bypassing compared to people who lived off-reservation (model 1). Additional nested
models (not shown) indicated that the higher likelihood of bypassing among AI/AN birthing
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people observed in the descriptive statistics (see Table 1) was mediated by reservation status;
after controlling for reservation-status, White birthing people had a significantly higher odds
of bypassing compared to birthing people from other racial groups. Lower education levels
and older maternal age were associated with a higher likelihood of bypassing.

Several pregnancy-related characteristics were associated with bypassing. Birthing
individuals who had at least one pregnancy risk factor had 14% higher odds of bypassing
compared to those without any pregnancy risk factors. People with preterm births had 54%
higher odds of bypassing and those with low birth-weight births had 28% higher odds of
bypassing compared to those with at-term births and heavier births, respectively. People
who delivered via cesarean section had 9% higher odds of bypassing compared to those
delivering vaginally, while people who were attended by a doctor had 39% higher odds

of bypassing compared to those attended by a midwife. People who birthed multiples had
50% higher odds of bypassing compared to those with singleton births. Birthing people
receiving less adequate care were more likely to bypass compared to those with adequate
plus prenatal care. No significant differences were noted among birthing people reporting
no prenatal care. Birthing people who self-paid were significantly more likely to bypass,
compared to those paying with private insurance (24% higher odds), Medicaid (40% higher
odds), military insurance (73% higher odds), and IHS (74% higher odds). Results rotating
the reference category (not shown), indicate that the odds of bypassing were highest for
self-payers followed by those with private insurance, then Medicaid, with similarly low odds
of bypassing for those with military and IHS coverage.

Nested regression models (not shown) indicated that the inclusion of reservation status

in models with insurance variables significantly increased the magnitude of IHS and
private-insurance coefficients, suggesting moderation; the association between bypassing
and insurance depends on whether the individuals giving birth were reservation-dwelling.
As indicated by the interaction terms (Table 2, model 2), birthing people who lived on
reservation and had private insurance were more likely to bypass than those who lived

on reservation and did not have private insurance, while birthing people who lived on
reservation and had IHS coverage were significantly less likely to bypass than those who
lived on reservation and did not have IHS coverage. Supplementary post-estimation analyses
were conducted to estimate the predicted probability of bypassing by reservation and
insurance status (see Appendix Table A2). According to these results, birthing people who
lived off-reservation and did not have IHS coverage had a 10% probability of bypassing
while people who lived off-reservation and did have IHS had a 16% probability of
bypassing. For reservation-dwelling birthing people, having no IHS coverage was associated
with a 24% probability of bypassing but having IHS coverage was associated with only a 5%
probability of bypassing. Among birthing people living off-reservation, having no private
insurance was associated with a 12% probability of bypassing while those with private
insurance had a 9% probability of bypassing. While birthing people living on-reservation
generally had higher probabilities of bypassing, reservation-dwelling birthing people who
did not have private insurance had a slightly lower probability of bypassing (22%) compared
to those who did have private insurance (24%).
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To account for whether the experience of bypassing differed for individuals experiencing
heightened health risk during pregnancy, supplementary analyses were conducted stratifying
the regression model by pregnancy risk (results not shown). These analyses suggested that,
once again, the odds of bypassing were different for birthing people living on reservation.
As indicated by the interaction term in model 3, the association between pregnancy

risk and bypassing was significantly lower for birthing people living on reservation
compared to those living off reservation. Supplementary poste-stimation analyses were
conducted to estimate the predicted probably of bypassing by reservation and pregnancy
risk (see Appendix Table A1). According to these results, birthing people who lived
off-reservation and had a pregnancy risk had a slightly higher predicted probability of
bypassing (11%) compared to those who did not have a pregnancy risk (10% probability).
However, among reservation-dwelling birthing people, the probability of bypassing was
lower among birthing people whose pregnancies involved some risk factor (20%) compared
to reservation-dwelling individuals who did not have any risk factors (21% probability).

As described in Figure 1, the distribution of births for birthing people of different racial
groups and reservation-dwelling status varied significantly across place, such that AI/AN
and reservation-dwelling individuals who gave birth are more often living in rural areas,
with reservations predominantly located in RUCC 6 and 7. Results in model 4 indicate that
rurality is significantly and substantially associated with the odds of bypassing. Compared
to birthing people living in metro areas (RUCC 3), people living in more rural areas had
between 11 to 117 times higher odds of bypassing, with birthing people living in the most
rural and remote areas having the highest odds of bypassing. Also note that birthing people
living in more remote regions (metro non-adjacent; RUCC 7 and RUCC 9) had significantly
higher odds of bypassing, compared to their counterparts living in areas with similarly
sized populations but located adjacent to metro areas (respectively, metro adjacent; RUCC
6 and RUCC 8). Comparing the results of model 1 to model 4, note that the coefficient

for reservation is substantially reduced and changes direction, suggesting that part of the
reason that reservation-status is associated with a higher likelihood of bypassing is because
reservation-dwelling birthing people live in more rural areas.

To explore the intersection of rurality and reservation, model 5 includes interaction terms
between rurality (RUCC) and reservation status. The nature of these interactions is quite
nuanced. Supplementary post-estimation analyses were conducted to estimate the predicted
probability of bypassing by reservation and rurality (see Appendix Table Al). According to
these results, in most areas reservation-dwelling birthing people had a significantly higher
predicted probability of bypassing compared to birthing people who lived off-reservation,
including in metro areas (RUCC 3; 5% probability versus 0.05 % probability), urban
non-metro areas with populations over 20,000 (RUCC 5; 11% versus 6% probability),

and completely rural areas located adjacent to metro regions (RUCC 8; 37% versus 19%
probability). Focusing on the rural regions where most reservation-dwelling birthing people
live (RUCC 6 and RUCC 7), we see that adjacency to a metro region is particularly relevant
for bypassing behavior. Reservation-dwelling birthing people living in urban areas with
populations between 2,500 and 19,999 but adjacent to a metro region (RUCC 6) had a lower
probability of bypassing (11%) than people living in similarly rural areas but off-reservation
(25% probability). This perhaps reflects that OB units serving reservation-populations, that
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accept IHS PRC payments, are likely located in the metro regions of these areas. On the
other hand, reservation-dwelling birthing people living in similarly rural but more remote
areas (RUCC 7) had a significantly higher probability of bypassing (46%) compared to
birthing people living in these areas but off-reservation (27%). In fact, reservation-dwelling
birthing people located in these areas had the highest predicted probability of bypassing of
any reservation status-by-rurality group. Finally, while reservation-dwelling birthing people
living in completely rural areas but adjacent to metro regions (RUCC 8) were more likely
to bypass than their counterparts living off reservation, reservation-dwelling birthing people
living in completely rural and remote areas (RUCC 9) were less likely to bypass (16%) than
non-reservation-dwelling individuals in similarly rural areas (41% probability). This might
reflect a differential distribution of nearby facilities serving reservation-dwelling birthing
individuals.

Predicting distance bypassed

Birthing people who bypassed drove on average 76.6 miles past their closest OB unit to
give birth (Table 1; median = 55.8 miles, maximum = 554.7 miles). Birthing people who
bypassed were more likely to bypass to facilities offering complex care (22% bypass to
level 1, 32% bypass to level 2, 46% bypass to level 3), and traveled farther distances when
bypassing to complex care (on average 45 miles to level 1, 84.4 miles to level 2, 86.3 miles
to level 3).

Table 3 presents the results of multivariate OLS regression models predicting the distance
that birthing people bypassed past their local hospital to give birth, among the sample

of people who bypassed (n=5,991). Birthing people who lived on reservation traveled 9
miles farther than individuals who lived off-reservation when they bypassed, controlling for
rurality, sociodemographic and perinatal health characteristics, health care utilization, and
OB unit-level factors (model 1). AI/AN birthing people who bypassed traveled almost 15
miles farther than White birthing people who bypassed to give birth, all else equal. Birthing
people with a college education traveled 9.5 miles farther to give birth when they bypassed
compared to those without a high school education. Level of rurality was also related to

the distance traveled past the closest OB unit to give birth, such that birthing people living
in metro areas who bypassed traveled the greatest distance. Recall from results in Table 2
that birthing people living in urban areas were the least likely to bypass; results in Table

3 suggest that if birthing people from urban areas did bypass they would then travel quite
far past their closest OB unit to give birth, often in other urban areas, demonstrating the
expansive space those in Montana must travel between urban areas.

Perinatal health characteristics were also related to distance traveled when bypassing, such
that birthing people facing greater health risk traveled significantly farther when bypassing
(Table 3, model 1). People experiencing at least one pregnancy risk factor traveled 10.6
miles farther when bypassing compared to those without risk factors. People whose births
were preterm and low birth weight traveled 9.8 and 10.7 miles farther when bypassing,
respectively, compared to people who gave birth at term and to babies of normal weight.
People who gave birth to multiples traveled 15.8 miles farther when bypassing, compared to
people with singleton births.
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Health care utilization and characteristics of hospital facilities were also related to distance
traveled. Birthing people who did not receive any prenatal care during pregnancy traveled
the farthest distance when bypassing, with greater differences in distance traveled compared
to birthing people who experienced inadequate (21.8 miles farther), intermediate (29.8 miles
farther), adequate (34.4 miles farther), and adequate plus prenatal care (31.9 miles farther)
during pregnancy. Uninsured birthing people traveled 9 miles farther to bypass compared to
birthing people with private insurance. Birthing people whose closest hospital was a level 3
obstetric unit traveled 34.8 miles farther when bypassing compared to people whose closest
hospital was level 1. The farther away birthing people lived from their closest OB unit, the
less distance they would travel when bypassing. Finally, people who bypassed to give birth
at a level 2 hospital traveled 41.5 miles and those delivering at a level 3 hospital traveled
48.5 miles farther past their local OB unit compared to those who bypassed to a level 1
hospital.

A series of nested regression models indicated a moderating role of race and reservation
status for other characteristics (results available upon request); the association between
bypass distance and both pregnancy risk and obstetric level of the birth hospital varied
significantly for AI/AN birthing people and the association between bypass distance and
IHS coverage varied by reservation-status. The inclusion of an interaction term in model 2
suggests that AI/AN birthing people with a pregnancy risk factor traveled almost 14 miles
farther when bypassing compared to non-Hispanic White individuals with pregnancy risk.
Results in model 3 indicate that the association between IHS payments and bypass distance
traveled significantly differed by birthing person’s reservation status. Birthing people who
lived off reservation paying with IHS traveled 42 miles farther when bypassing compared
to people who lived on-reservation paying with IHS. Finally, results in model 4 suggest that
Al/AN birthing people traveled significantly farther when bypassing to level 2 and level 3
facilities, compared to non-Hispanic White people bypassing to level 2 and level 3 facilities.
Supplementary post-estimation analyses were conducted to estimate the linear prediction of
bypass distance across these intersections (see Appendix Table A2). Non-Hispanic White
and AI/AN people bypassing to give birth at a level 1 hospital traveled similar distances to
give birth (43 miles versus 39 miles). However, AlI/AN people who bypassed to give birth
at a level 2 or level 3 obstetric unit traveled significantly farther to give birth (121 miles
and 101 miles respectively) compared to White individuals bypassing to the same obstetric
level type (77 miles and 88 miles respectively). This suggests that the burden of bypassing
to seek more complex obstetric care is significantly greater for AI/AN birthing people
compared to non-Hispanic Whites, even controlling for factors such as rurality, health risk,
and characteristics of their local hospital.

DISCUSSION

Regionalization of health care is a strategy used to increase access to health services,
especially for rural residents.®0 Perinatal regionalization involves formal agreements and
partnerships between service delivery sites, designed to ensure that individuals give birth
at or are transferred to an obstetric unit that can provide the appropriate level of care that
is needed.b Similarly, IHS facilities have criteria when to transfer birthing people during
prenatal care or for delivery through their local PRC agreement.2? Ideally, birthing people
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whose closest birth facility is not suited to provide an appropriate level of care would bypass
to a higher-level facility that can provide those services.

Our results suggest that this is not occurring in Montana for birthing people living on

a reservation and/or with an AI/AN identity. On average, individuals who bypassed to

give birth drove 76.7 miles past their local OB unit. When AI/AN people bypassed they
traveled significantly farther than their White counterparts. Bypassing was more common
among any reservation-dwelling birthing person and involved more inconvenience in terms
of distance traveled. Supplementary analyses suggest that AI/AN birthing people were
more likely to bypass to lower-level facilities (31% bypass to level 1) compared to White
people (20% bypass to level 1). As most Al/AN people live rurally (RUCC 6 and 7), when
bypassing to higher levels of obstetric care they traveled significantly farther than their
White peers who bypassed to the same obstetric level and lived in other rural areas of

the state. This finding reflects the remote nature of reservations in Montana, where many
Al/AN people live, as well as the poorer access to complex obstetric care among AI/AN
birthing people.® Furthermore, Al/AN individuals with pregnancy health risks were more
likely to bypass to a level 1 obstetric unit (27%) and traveled significantly farther (24

miles; see Table A2) compared to bypassing White individuals with similar health risks
(14%). While pregnancy risks generally increased the likelihood of bypassing, surprisingly,
among reservation-dwelling birthing people, experiencing a pregnancy risk was associated
with a lower likelihood of bypassing, compared to people living on reservation without

any risks. Results highlight that payer source was associated with bypassing behavior in
different ways for people living on- or off-reservation. Reservation-dwelling birthing people
with private insurance may have actively chosen to bypass local hospitals as they had

more options for care and sought perceived higher-quality facilities to receive care. Those
living on reservations with IHS coverage may have been referred to deliver at non-IHS
facilities by PRC. It is difficult to determine to what degree of free choice versus limitations
and constraints affected delivery site choice. Future research is needed to uncover the
dynamics of high bypassing rates among Al/AN and reservation-dwelling people, including
how patient experiences and decision-making relate to delivery site choice (e.g., seeking
culturally safe care, concerns for discrimination, perceptions or experience of “better” care
at one facility over another etc.). Given the long travel distances facing rural, AlI/AN, and
reservation-dwelling individuals who bypass to give birth, policymakers should consider the
challenges this brings for individuals and families (i.e., need for housing accommodations in
non-local area, childcare coverage, etc.), and what resources are needed to support them.

Rural obstetric units are closing? and access to obstetric care appears particularly bleak

for birthing people who rely on IHS coverage. Among the twelve IHS service delivery

sites in the state of Montana, only one has an obstetric unit. Despite IHS availability for
some Al/AN women, those relying on IHS faced challenges accessing services, particularly
among those residing off-reservation. Jean Bear’s story resonates with identified issues
concerning IHS coverage. Even though Jean met tribal enrollment criteria for accessing IHS
service and lived near her local IHS hospital, the facility had stopped delivering babies in
the 1970s, so she was referred to another prenatal clinic (>100 miles away), and found she
was high risk and referred again to a specialty clinic making her commute over 6 hours

for prenatal care. Findings also highlight the challenges facing reservation-dwelling birthing
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people who do not have coverage under IHS, who are more likely to bypass (24%) relative
to reservation-dwellers who do have IHS coverage (5%) and travel significantly farther when
doing so (42 miles). This may reflect, in part, the limited options for non-tribally enrolled
AI/AN people living on reservations in accessing health care. Policy makers should consider
how eligibility criteria for IHS services may be further reducing access for this population of
Al/AN people.

Even with longstanding legal obligations from the federal government to provide health

care to Native people, IHS is chronically underfunded, likely contributing to poor AI/AN
health outcomes.85-89 For example, the 2017 IHS per capita expenditures for patient health
services were $3,332, compared to $9,207 per capita spending nationally.?6 An inadequately
funded IHS-system may be impacting the ability of AI/AN birthing people to access services
in a regionalized system through bypassing, including for high-risk birthing people who
might benefit from bypassing to more specialized services. Considering the lack of IHS-
funded OB units and the long travel distances for AlI/AN people to seek care both locally
and non-locally, it is critical to ensure that there is adequate budget for PRC programs to
connect birthing people with risk-appropriate care. On the other hand, investment in tribal-
and IHS-sponsored facilities should be prioritized to improve consistent, long-term access
to services for birthing people. In 2014, almost a decade ago, recommendations were made
by the Committee on American Indian/Alaska Native Women’s Health for ensuring safety
in low birth-volume IHS facilities.28 It is unclear if the recommended actions have been
implemented, however the results of the current paper suggest there is work to be done.

Social determinants of health related to race and place, rooted in historical policies,
contribute to structural barriers affecting health care access and use. Indian reservations
were created to isolate AI/AN people. As a result of traumatic policies that devastated

tribal communities (e.g. General Allotment Act that greatly diminished tribal land holdings,
forced boarding school assimilation policies, termination and relocation of tribal families
away from reservations into urban areas, bans on cultural practices and religious ceremonies,
etc.),83 it is by design that tribes were geographically isolated from White settler resources.
The repercussions of this continue today, manifesting in differential access to resources
(e.g., infrastructure and economic stability), and services (e.g., healthcare). Perceived

risk of racism at hospitals is another factor that may affect AI/AN birthing people’s
bypassing behavior, though this is not well investigated. Addressing discrimination and
building capacity for culturally-competent care may come from expanding workforce
diversity, as highlighted in recent recommendations to the US Department of Health and
Human Resources to fund workforce diversity initiatives (both in racial background and
occupational types) to improve Al/AN maternal/infant outcomes.%*

Limitations to our study include data entry bias from transcription error of self-reported data
presented on birth certificates to the data system. Data gleaned from birth certificates give
rough approximations of individual sociodemographic factors, and while zip codes allow us
to infer approximate driving distances, we did not calculate distances from home addresses
which may have resulted in longer or shorter distances traveled. While information on health
insurance coverage is available from the perspective of individuals (i.e., birth certificates)
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we do not have information about whether providers and facilities accept particular forms of
insurance.

Racial inequity in access to the available obstetric system reflects broader processes that
contribute to structural racism. When racial inequities become embedded within systems,
including health care systems, structural racism is manifested.”%? Findings from this study
highlight that AI/AN birthing people in Montana face an increased likelihood of bypassing
local facilities and greater inconvenience in distance traveled to seek care, especially
complex care. AlI/AN birthing people already have documented obstacles in accessing
health care including: transportation, inconsistent continuity of care, dissimilar patterns of
communication, and documented concerns engaging with perinatal providers including: long
wait times, lack of trust in providers, cultural insensitivity, discrimination, and providers
cultivating short-term to non-existent relationships with tribal communities.5#72.73 These
barriers to seeking care for AI/AN birthing people reflect individual-level inequities in
access, which is a manifestation of system-level inequities in resource distribution (i.e.,
structural racism).22
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Highlights

Rural, American Indian (Al) people have limited access to obstetric (OB)
services

Delivering at a non—local hospital, OB bypassing, may connect rural people
to care

Al and reservation—dwelling people are more likely to bypass and travel
farther

Al people with health risk travel farther to deliver than White people with risk

Als travel farther to bypass to OB units with complex care, and less likely to

Soc Sci Med. Author manuscript; available in PMC 2024 May 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Thorsen et al.

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Page 19

Distribution of Births across Urban/Ruralareas and Reservation Status in Montana
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Figure 1:

Location of births to birthing people by location, race, and reservation status

Soc Sci Med. Author manuscript; available in PMC 2024 May 01.

NN

NANNNNNNY

N

Hispanic



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Thorsen et al.

Bypassed local hospital
Delivered at local hospital
Lives on a reservation
Lives off reservation
Race
White
Black
Al/AN
Asian
Hispanic
Age (in years)
Education
Less than high school
High school
Some college
College plus
Had pregnancy risk factor(s)
Had no pregnancy risk factors
Birth was preterm
Birth was not preterm
Birth was low birth weight
Birth was not low birth weight
Cesarean section
Vaginal delivery
Alttending provider type
Doctor (MD, DO)
Midwife (including CNM)
Other
Had a previous live birth
No previous live births
Birth was to multiples
Singleton birth
Kotelchuck Prenatal Care index
No prenatal care
Inadequate care
Intermediate care

Adequate care

Table 1:

Descriptive Information on Births to Birthing People in Montana

Full sample of hospital births (n=56,117)

Overall Average/
Percentage

11.14%
88.86%

9.15%
90.85%

82.56%

0.69%

10.89%

1.28%

4.58%

28.10 (min 12, max 55)

10.37%
28.70%
31.32%
29.61%
27.88%
72.12%

8.49%
91.51%

7.14%
92.86%
30.46%
69.54%

89.59%
9.77%
0.65%

62.30%

37.70%
3.19%

96.81%

0.91%
15.38%
7.71%
40.94%

Average distance
traveled to give birth
(miles)

105.3
20.3
52.9
27.5

21.7
24.5
48.7
20.4
25.0

37.5
30.5
30.9
25.2
33.3
28.4
40.7
28.8
40.0
29.0
32.1
28.8

30.17
26.22
28.99
31.0
21.7
43.8
29.3

41.4
39.6
354
27.7

% who Bypassed

18.34%
10.38%

11.01%
7.75%
14.34%
8.10%
7.13%

13.56%
11.26%
11.64%

9.66%
13.10%
10.38%
18.08%
10.48%
17.83%
10.62%
13.06%
10.30%

11.66%

6.82%
14.56%
11.60%
10.36%
20.11%
10.84%

11.51%
14.18%
14.44%
10.59%
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Sub-sample of bypassed
births (n=6,291)

Average bypass distance
traveled beyond local
hospital (miles)

76.8

91.3
74.5

72.8
86.0
101.4
62.4
72.7

80.0
78.6
77.2
72.4
87.8
71.4
107.0
71.9
106.8
72.9
84.7
72.4

82.37
79.35
62.15
78.3
73.8
115.3
74.4

118.6
90.7
74.9
66.6
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Adequate plus care
Insurance

Self-pay

Private insurance

Medicaid

Military insurance

Indian Health Services

Full sample of hospital births (n=56,117)

Overall Average/
Percentage

35.06%

3.17%
52.11%
41.14%

2.13%

1.66%

Rurality Urban Continuum Codes

3

© o N o O

36.82%
29.15%
8.22%
15.93%
3.58%
6.29%

Average distance
traveled to give birth
(miles)

26.1

37.8
27.6
317
22.2
38.6

155
20.1
37.3
47.0
61.1
86.9

% who Bypassed

9.56%

16.10%
11.17%
11.12%
4.22%
8.56%

0.59%
6.20%
18.30%
28.20%
21.85%
37.06%

Page 21

Sub-sample of bypassed
births (n=6,291)

Average bypass distance
traveled beyond local
hospital (miles)

78.6

87.1
73.0
80.2
65.6
86.7

159.8
70.1
45.8
95.5
64.8
61.8

Note: RUCC codes described in measurement section
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Factors associated with distance bypassed among birthing people who bypass their local hospital (in miles;

OLS regression)

Model 1 Model 2 Model 3 Model 4 Model 5
Lives on * * * * *
Reservation 9.147(345,14.83)  9.197(350,14.87)  10.817(5.03,1659)  8.04°(2.37,13.70)  9.76 *(4.00,15.51)
Race (White ref)
Black (‘_12'31_787119 13 -137(-21.87,19.13) -137(-21.87,19.13) ~-1.37(-21.87,19.13) -1.37 (-21.87,19.13)
Al/AN 14.93%(8.87,20.99)  9.8347(3.01,16.66)  14.00(7.91,20.08)  —4.26 (-13.09,456)  -8.06 (-17.31,1.19)
Asian 0.71(-14.61,16.04)  0.67 (-14.64,15.98)  0.70 (-14.62,16.01)  0.34 (-14.90,1558)  0.31 (-14.92,15.54)
Hispanic -153(-9.96,6.90)  -1.43(-9.857.00)  -1.82(-10.256.60) -1.31(-9.70,7.07)  -1.56 (-9.93,6.82)

Age (in years)

-0.20 (~0.50,0.10)

Education (college plus ref)

Less than High
School education

High school

Some college

-9.56"
(-15.23,-3.89)

0.57 (-3.83,4.97)
2.17 (-1.79,6.12)

-0.23 (-0.53,0.08)

-9.74%
(~15.41,-4.08)

0.49 (-3.91,4.89)
2.05 (~1.91,6.02)

Rurality Urban Continuum Codes (RUCC; RUCC 3 ref)

5

Had pregnancy risk
factor(s)

Birth was preterm

Birth was low birth
weight

Cesarean section

-51.03"
(-67.3,-34.8)

-100.10"
(-116.5,-86.7)

-45.26"
(-61.4,-29.1)

-73417
(-89.9,-56.9)

-67.36"
(-83.8,-50.9)

10.57 ¥ (7.15,14.00)
9.77(4.10,15.44)

10.717(4.74,16.68)

1.25 (-2.07,4.57)

Attending provider type (Doctor ref)

Midwife
Other provider

Had a previous live
birth

Birth was to
multiples

0.52 (-5.60,6.64)
~7.79 (-23.52,7.95)

0.78 (~2.48,4.05)

15.82(9.04,22.61)

-50.58~
(-66.8,-34.4)

-99.55"
(-116.0,-83.1)

-44.66"
(-60.8,-28.5)

-72.89"
(-89.4,-56.4)

-66.81"
(-83.3,-50.4)

8.67 % (5.05,12.29)
9.64(3.98,15.31)

10.75(4.78,16.72)

1.14 (-2.18,4.46)

0.32 (-5.80,6.43)
~7.71 (-23.43,8.02)

0.64 (~2.62,3.90)

16.26 ¥ (9.48,23.04)

Kotelchuck Prenatal Care index (No prenatal care ref)

Inadequate care

-21.82"
(-37.5,-6.2)

-22.69"
(-38.3,-7.0)

-0.20 (-0.50,0.10)

*

-9.33
-14.99,-3.66)

0.68 (~3.72,5.08)
2.19 (-1.77,6.14)

-51.65"
(-67.9,-35.4)

-101.00*
(-117.4,-84.6)

-46.13"
(-62.3,-30.0)

-74.11%
(~90.6,-57.6)

-68.217
(-84.7,-51.8)

10.56 ¥ (7.14,13.98)
9.89 ¥ (4.22,15.55)

10.56 *(4.59,16.53)

1.11 (-2.20,4.43)

0.44 (-5.68,6.55)
~7.64 (-23.37,8.08)

0.70 (~2.56,3.96)

15.75 ¥ (8.97,22.53)

-22.11%(-37.8,-6.5)

-0.22 (-0.52,0.08)

-10.10"
(~15.74,-4.46)

0.72 (-3.66,5.10)
1.67 (-2.26,5.61)

-53.55"
(-69.7,-37.4)

-100.40"
(-116.8,-84.1)

-44.92%
(-61.0,-28.9)

-73.91"
(-90.3,-57.5)

-67.90"
(-84.3,-51.5)

10.427(7.01,13.83)
9.217(3.57,14.85)

10.827(4.88,16.76)

1.42 (-1.89,4.71)

0.17 (-5.92,6.26)
-10.55 (-26.22,5.13)

0.53 (-2.72,3.77)

15.90 ¥ (9.16,22.65)

-22.13%(-37.7,-6.5)

Soc Sci Med. Author manuscript; available in PMC 2024 May 01.

-0.24 (~0.54,0.06)

-9.94%
(~15.58,-4.30)

0.77 (~3.60,5.15)
1.64 (-2.30,5.57)

-53.90"
(-70.1,-37.7)

-101.00"
(-117.4,-84.7)

-45.49"
(-61.6,-29.4)

-7430"
(-90.7,-57.9)

-68.44"
(-84.8,-52.1)

9.317%(5.71,12.91)
9.28*(3.64,14.91)

10.69 ¥ (4.75,16.62)

1.21 (-2.09,4.51)

-0.03 (-6.11,6.05)
-10.34 (-26.01,5.32)

0.36 (-2.88,3.61)

16.117(9.36,22.85)

-22.80"
(-38.4,-7.19)
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Model 1 Model 2 Model 3 Model 4 Model 5
; -29.79 -30.81% -30.01% -29.66 -30.35"
Intermediate care  * ¢ -13.8) (-46.9.-14.8) (-46.0,-14.0) (-45.6,-13.7) (-46.4,-14.4)
* * * * *
Adequat -34.40 -35.45 -34.65 -33.86 -34.62
equatecare - J50.1,-18.7) (-51.1,-19.8) (~50.3,-19.0) (~49.5,-18.2) (~50.2,-19.0)
Adequate plus -31.85" -32.79% -32.06 " -31.317 -31.98"
care (-47.5,-16.6) (-48.5,-17.1) (-47.7,-16.4) (-47.0,-15.7) (-47.6,-16.3)
Payer (private insurance ref)
Self-pay 9.06 *(2.02,16.09) 8.96 *(1.93,15.99) 9.00(1.97,16.03) 9.16 *(2.17,16.16) 9.07 *(2.08,16.05)
Medicaid 1.52 (-1.98,5.02) 1.51 (-1.99,5.01) 1.34 (-2.16,4.84) 1.38 (-2.10,4.86) 1.21 (-2.27,4.69)
insﬂg:}‘gg 0.60 (~15.4,16.6) 0.20 (~15.8,16.2) 0.59 (~15.4,16.6) 0.36 (-15.6,16.3) 0.13 (-15.8,16.0)
Indian Health

Services (IHS) -0.86 (-14.3,12.5)

OB Level of closest hospital (Level 1 ref)

-0.76 (-14.2,12.6)

24.4% (3.53,45.2)

-0.58 (-13.9,12.7)

24.47(3.72,45.2)

Level 2 -0.55 (-5.97,4.87)  -0.46 (-5.87,496)  -0.72(-6.144.69)  -059(-5.98,4.80)  -0.70 (-6.09,4.68)
Level 3 34.807(19.3350.28)  35.27¥(19.80,50.74)  34.00*(18.62,49.57)  34.417(19.02,49.80)  33.99*(18.60,49.38)
) « "
e oSt So-003) o300 -0137(-0.22,-0.03) -0.147(-0.23,-0.05) -0.14(-0.23,-0.05)
OB Level of birth hospital (Level 1 ref)
Level 2 41.47%(37.1,45.8) 41.38(37.1,45.7) 41.647 (37.3,46.0) 33.95%(29.2,38.7) 34.24(29.5,39.0)
Level 3 48.46 ™ (44.4,52.5) 48.58* (44.5,52.7) 48.58* (44.5,52.7) 44.33%(39.9,48.8) 44.49 (40.0,49.0)
Interactions
erégAn':néy Risk 13.97(5.4,22.6) 8.27" (-0.41,16.95)
Lives on -42.19" -4182"
Reservation X IHS (-68.9,-15.5) (-68.4,-15.2)
Al/AN X OB Level
of birth hospital
Leﬁ;{éN X 08 47.82%(36.459.2)  46.457(34.9,58.0)
Leﬁ;{ AR 17.197(7.4,27.0) 17.567(7.7,27.4)
Constant 126.70” 128.60° 127.90° 132.80 134.90°
(102.3,151.2) (104.2,153.0) (103.5,152.3) (108.5,157.1) (110.5,159.2)
R2 0.257 0.258 0.258 0.265 0.267
BIC 65459.6 65458.1 65458.6 65408.2 65412.1

Notes: confidence intervals are in parentheses; n = 5,991 births to individuals who were residents of Montana at the time of birth, who bypassed

their closest hospital to give birth

*
p<.05

RUCC codes described in measurement section
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