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Abstract

OBJECTIVE: The objective was to estimate the rural-urban differences
in the receipt of prepregnancy, prenatal, and postpartum services.

METHODS: The authors conducted a cross-sectional data analysis
using data from the Pregnancy Risk Assessment and Monitoring
System from 2016 to 2018 to analyze rural-urban differences in

the receipt of medical visits and care content delivery during the
prepregnancy year, as well as the prenatal and postpartum periods
among birthing people in the US, using survey-weighted multivariable

logistic regression models.

RESULTS: Rural-dwelling birthing people were significantly less likely
to attend a medical visit in the prepregnancy year or postpartum
period, even when controlled for sociodemographic and clinical
characteristics. Compared to their urban counterparts, they were also
less likely to receive comprehensive screening and counseling in the
prepregnancy and postpartum maternity phases.

CONCLUSION: Efforts to ameliorate rural-urban differences in maternal
care access and quality should explicitly adopt multilevel, systemic
approaches to policy and program implementation and evaluation.
Policymakers and practitioners should consider telehealth as a
potential complementary tool to minimize gaps in quality of care which
disproportionately impact rural-dwelling birthing people.

Introduction

Rural-dwelling birthing people

in the US face alarming gaps

in maternal health care beyond
labor and delivery.? Exacerbated
by a shortage of maternal health
care practitioners and by rural
hospital closures, the provision
of high-quality, comprehensive
maternal health care in rural
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communities is currently insuffi-
cient.*® High-quality, comprehen-
sive maternal health care refers to
guideline-concordant care before,
during, and after pregnancy that
allows practitioners to identify
and treat medical and behavioral
health needs and provides essen-
tial counseling to new parents

to plan for a healthy pregnancy
and birth. In addition to efficient,
risk-appropriate medical visits
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from prepregnancy to postpartum, other examples
of guideline-concordant maternal care include coun-
seling, with topics ranging from controlling medical
conditions and health maintenance, family plan-
ning, smoking, and testing for sexually transmitted
infections.™ Not only are these care components
recommended by national quality standards, they
are the basis of practitioner reimbursement and are
connected with additional financial incentives for
practitioners and health systems.®™

Without high-quality, comprehensive maternal care,
rural-dwelling birthing people face greater likelihood
of worse health outcomes. Rural-dwelling birthing
people have a 9% greater probability of severe
maternal morbidity and mortality than those living
in urban areas during childbirth hospitalization, even
after controlling for sociodemographic characteris-
tics and clinical conditions.”

Poor maternal morbidity and mortality outcomes for
rural-dwelling birthing people may point to subpar
maternal health care delivery and access throughout
prepregnancy, pregnancy, and after childbirth.
Recent evidence has found that rural communities
who experience a Labor and Delivery unit closure
are less likely to achieve an overall adequate number
of prenatal care visits compared to similar commu-
nities in counties that maintained their Labor &
Delivery units.’® One study found that > 50% of rural
US counties have no hospital obstetric services.”
Rural-dwelling birthing people are also more likely
to be transferred from one hospital to another

both prior to and after childbirth, which indicates

an inability of the original hospital to provide the
level of care needed for the mother and/or infant.'®
Patient-related factors further complicate access to
high-quality, comprehensive maternal health care
for rural birthing people. Rural residents aged 18-64
years reported the highest rates of delayed care or
no medical care due to cost (18.6%) and no health
insurance coverage (23.1%).”° Less than 50% of rural
women have access to maternal services within a
30-mile drive from their home, and > 10% of rural
women drive = 100 miles for these services.?° 22
Many rural residents face work challenges during
pregnancy and returning to work following child-
birth, which may hinder their ability to seek needed
medical services.?®

Telehealth has been heralded as a promising
method of expanding and sustaining local access
to maternal health services.?* Prior studies have
recommended that clinical and policy efforts to
address poor maternal and infant outcomes include
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telehealth for practitioner-to-practitioner consul-
tations.?>"?’ Telehealth can be used for various
services, including prenatal care, maternal-fetal
medicine consultation, fetal echocardiography,

fetal heart rate monitoring, genetic counseling,

and monitoring chronic illnesses.?® Telehealth may
benefit patients by reducing travel burdens to see a
practitioner, which can reduce the time burden for
rural residents from pregnancy through postpartum.
Telehealth also may increase access to subspecial-
ists not available in a patient’s community.?®>*° Bene-
fits of telehealth for practitioners and health care
systems include reduced travel by practitioners to
different clinic locations.®'** Local practitioners may
also benefit from having better access to subspe-
cialty practitioners, which allows them to manage
their patients locally instead of referring to tertiary
centers.?®3* Despite calls for increasing use of tele-
health in rural communities, little is known about
where telehealth may be best targeted to address
gaps in maternal health services.

The objective of this study was to examine rural-
urban differences in current trends in the receipt of
guideline-concordant prepregnancy, prenatal, and
postpartum maternal health care and counseling.
Such evidence is urgently needed to focus efforts to
eliminate rural-urban disparities in maternal health
delivery and, subsequently, in outcomes. This study
used a nationally representative data set to iden-
tify gaps in service delivery to rural birthing people
compared to their urban counterparts.

Materials and Methods

The authors used the Pregnancy Risk Assessment
Monitoring System (PRAMS) surveillance survey
data collected in 40 states, New York City, and
Puerto Rico from 2016 to 2018, available through
the Centers for Disease Control and Prevention
(CDC).% From birth certificate data, participating
states select a stratified random sample of all
birthing people who delivered a liveborn, over-
sampling to ensure sufficient data are available in
smaller subpopulations. The survey collects data
using a standardized mail and telephone survey of
recently postpartum people, including demographic
characteristics, insurance status, health care utiliza-
tion, and health outcomes before, during, and after
pregnancy. The CDC upholds a minimum overall

20ur analysis excluded Arizona, California, District of Columbia,
Idaho, Indiana, Florida, Nevada, Ohio, Oregon, South Carolina, and
Tennessee.

THE PERMANENTE JOURNAL | 37




Rural-Urban Differences in Maternal Care

response rate threshold policy for each survey year,
which ranged between 50% and 55% for this study’s
data; response rates by site and year are publicly
available online.

Rural vs urban residency was determined by a
dichotomized variable derived from the 6-level
urban-rural classification developed by the National
Center for Health Statistics in 2013 for 3141 US coun-
ties and county-equivalents.

For each respondent in the sample, the authors
assessed the primary outcomes: 1) receipt of a
health care visit in the 12 months prior to pregnancy,
2) receipt of a prenatal care visit, and 3) receipt

of a postpartum care visit. Among patients who
received any of these visits, the authors assessed
the secondary outcomes of the receipt of (4-6) any
of the counseling components at least once in that
maternity phase, and (7-9) receipt of at least half
of the counseling components during the prepreg-
nancy, prenatal, and postpartum phases. These
secondary outcomes were specifically selected

as a proxy for quality of care delivered to birthing
people, because the available evidence base
supports the comprehensive delivery of these care
components in primary and maternal care.

Prior research has shown that rural residents’ socio-
demographic characteristics—including age, educa-
tional level, marital status, income, race/ethnicity;,
language, insurance, and parity—are associated with
maternal care utilization.!>® Consistent with prior
studies, the authors kept age, education level, and
income as categorical variables, and marital status
and language as dichotomous variables. House-
hold income was calculated as a percentage of the
Federal Poverty Level (FPL), and respondents with
missing income data were retained by creating a
missing data indicator that was incorporated into
this study’s models. To classify race/ethnicity, the
authors used self-reported variables provided in
PRAMS derived from the birth certificate and added
language as a proxy for nativity or acculturation in
similar studies.*®*” The authors followed methods
that the CDC and other authors have previously
used to characterize insurance coverage into
Medicaid, private, and uninsured.*® The Medicaid
category included birthing people who reported
enrollment in Medicaid or a state-named Medicaid
program. The private category included those who
reported private insurance alone or in combination
with Medicaid and birthing people who reported
TRICARE or other military insurance. The uninsured
category included birthing people who reported no
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insurance. In line with the US Census, other national
surveys, and previous PRAMS analyses, respon-
dents reporting coverage from the Indian Health
Service were also classified as uninsured.3>3839 |_ast,
maternal chronic conditions, including self-reported
diagnoses of gestational diabetes, hypertension, and
depression, were included.

In this cross-sectional analysis with pooled 2016-
2018 PRAMS data, the authors examined the asso-
ciation between rurality and birthing people’s
self-report of whether they received medical visits
and counseling components in the prepregnancy
year, prenatal, and postpartum periods. First,
descriptive statistics were used to describe the
demographic characteristics of the sample. The
authors calculated unadjusted, survey-weighted
percentages of self-reported receipt of each asso-
ciated medical visit, as well as each counseling
component delivered to birthing people in the
prepregnancy, prenatal, and postpartum periods
(eg, with “unadjusted” denoting that the authors did
not control for any covariates). The authors tested
differences between rural and urban birthing people
in the receipt of counseling components in the 3
phrases, with p < 0.05 considered significant.

To measure the association between rurality and
receipt of any visits in the 3 periods, odds ratios
(ORs) were estimated using survey-weighted multi-
variable logistic regression models, controlling for
the sociodemographic and clinical characteristics
listed in Table 1. The authors controlled for year of
birth to account for temporal trends in the data.

Six additional outcome measures were then gener-
ated capturing whether respondents received any
of the counseling components or at least half of
the counseling and risk screening components
associated with the prepregnancy, prenatal, and
postpartum phases of maternal care that PRAMS
asks respondents. The authors used survey-
weighed multivariable logistic regression models
with these outcomes. To improve interpretability,
the authors calculated average marginal effects
(AMEs) of rurality, which represented the difference
in predicted probabilities of receiving any or half of
counseling components if respondents were rural
or urban, holding all other covariates constant at
observed values for each observation.

All analyses applied survey weights provided by
the CDC to account for the complex survey design,
accounting for sampling, nonresponse, and noncov-
erage using overall birth certificate data from each



Rural-Urban Differences in Maternal Care

All birthing people in the sample Urban Rural
Sample characteristic (N =103,425) (N =83,542) (N =19,888) p Value
Age, y < 0.001
<20 5091 (4.9) 3695 (4.1) 1396 (6.6)
20-24 19,285 (18.7) 14,402 (17.0) 4883 (26.5)
25-29 30,373 (29.4) 23,888 (28.5) 6485 (33.)
30-34 29,995 (29.0) 25,364 (30.9) 4631 (22.7)
235 18,679 (18.1) 16,191 (19.4) 2488 (11.1)
Missing 2(0) 2(0) 0 (0
Education level < 0.001
Less than high school 13,559 (13.1) 10,452 (11.9) 3107 (14.7)
High school 25,164 (24.3) 19,179 (22.9) 5985 (32.2)
More than high school 63,595 (61.5) 52,910 (64.2) 10,685 (52.7)
Missing 1107 (1D 1001 (0.99) 106 (0.46)
Marital status < 0.001
Married 61,624 (59.6) 50,654 (63.1) 10,970 (57.6)
Not married 41,697 (40.3) 32,815 (36.9) 8882 (42.3)
Missing 104 (0.10) 73 (0) 31 (01
Income, % of the FPL < 0.001
<100 33,286 (32.2) 25,266 (28.8) 8020 (38.2)
100-138 8802 (8.5) 6899 (7.9) 1903 (10.4)
139-199 5999 (5.8) 4682 (5.3) 1317 (6.7)
2200 46,129 (44.6) 39,046 (48.9) 7083 (37.1)
Missing 9209 (8.9) 7649 (9.2) 1560 (7.6)
Race/ethnicity < 0.001
White, non-Hispanic 50,000 (48.3) 38,035 (54.4) 1,965 (75.7)
Black, non-Hispanic 19,222 (18.6) 17,674 (15.5) 1548 (7.5)
Hispanic 10,594 (10.2) 9376 (12.9) 1218 (5.9)
Asian/Pacific-Islander 7238 (7.0) 6801 (6.7) 437 (1.)
American Indian/Alaskan Native 4530 (4.4) 1767 (0.52) 2763 (3.2)
Other/mixed race 10,779 (10.4) 8935 (8.7) 1844 (6.2)
Missing 1062 (1.0) 954 (1.3) 108 (0.48)
Language < 0.001
English 95,511 (92.4) 76,488 (90.8) 19,023 (96.1)
Non-English 794 (7.7) 7054 (9.2) 860 (3.9)
Insurance < 0.001
Medicaid 45,215 (43.7) 35,225 (39.2) 9990 (48.6)
Private 51,943 (50.2) 43,756 (54.9) 8187 (42.9)
Uninsured 3638 (3.5) 2632 (3.2) 1006 (4.9)
Other 1778 (1.7) 1314 (1.9) 464 (2.4)
Missing 851(0.82) 615 (0.77) 236 (1)
Parity < 0.001
Nulliparous 39,678 (38.4) 32,645 (38.8) 7033 (34.7)
1 previous live birth 32,536 (31.5) 26,544 (33.3) 5992 (32.4)
Multiparous 30,987 (30.0) 24,171 (27.7) 6816 (32.7)
Missing 224 (0.22) 182 (0.2) 42 (017)

Chronic conditions

Table 1: Sample characteristics (Continued)
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Table 1: Continued

All birthing people in the sample Urban Rural
Sample characteristic (N =103,425) (N = 83,542) (N =19,888) p Value
Gestational diabetes 7314 (7.1) 5959 (6.7) 1355 (5.8) 013
Missing 193 (0.19) 132 (0.15) 61(0.21)
Hypertension 1,411 (11.0) 9175 (8.6) 2236 (8.9) 0.26
Missing 194 (0.19) 133 (0.15) 61(0.21)
Depression 14,565 (14.1) 1,059 (12.1) 3506 (18.1) < 0.001
Missing 960 (0.93) 822 (0.92) 138 (0.62)

Note: Data are presented as unweighted n, percentages in parentheses.

Authors’ analysis of data for 2016-2018 from the Pregnancy Risk Assessment Monitoring System (PRAMS) data set. The sample size (N =103,425) and all numbers in the table are
unweighted; percentages are survey-weighted to represent the US birthing population, representing 5,523,032 birthing people in 40 states, New York City, and Puerto Rico. Other/
mixed race/ethnicity includes “other non-White” and “mixed race.” The authors further excluded Vermont from this study sample (ie, all analyses) due to the authors’ inability to
standardize its race/ethnicity information to the rest of the available states in PRAMS for analyses. The authors show missing data for transparency purposes; a missing data indicator

was incorporated for those in this study’s eligible sample who were missing only income data.

FPL = Federal Poverty Level.

participating state. A 2-sided p value of < 0.05
was considered statistically significant, and the
authors conducted all analyses using Stata 16.1
SE.*° However, the authors specifically took care to
denote significant analysis findings in which rural
and urban birthing people differed by at least 5
percentage points, a threshold the authors deter-
mined for spotlighting clinically significant differ-
ences. This study of deidentified survey data was
exempt from the University of North Carolina at
Chapel Hill institutional review board.

Results

This analysis was representative of 5,523,032 births
(unweighted N =103,425) in the period 2016-2018,
including 4,722,060 (unweighted N = 83,542) births
among urban residents and 800,972 (unweighted

N =19,883) births among rural residents (Table 1).
Compared to urban residents who gave birth, higher
proportions of rural residents were younger and had
fewer years of education. Higher proportions of rural
residents also had incomes that were < 100% of the
FPL (38.2% vs 28.8%), identified as non-Hispanic
White (75.7% vs 54.4%), were covered by Medicaid
(48.6% vs 39.2%) and were more likely to have
depression (18.1% vs 12.1%) than their urban coun-
terparts. Rural residents were less likely than urban
birthing people to be married (57.6% vs 63.1%), and
speak a non-English language (3.9 vs 9.2%) than
urban residents.

The proportion of rural residents who reported
receiving a prepregnancy visit in the 12 months
prior to pregnancy, those who reported receiving
at least half of the 12 prepregnancy counseling and
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risk screening components, and those who reported
at least half of the 10 postpartum counseling and
risk screening components were statistically signifi-
cantly lower than urban residents. Figure 1 displays
the unadjusted, survey-weighted percentage of
respondents who received prepregnancy, prenatal,
and postpartum medical visits and associated coun-
seling and risk screening components by rurality.
However, only receipt of a prepregnancy visit
differed by > 5 percentage points between rural and
urban birthing people.

Furthermore, rural residents were statistically less
likely than their urban counterparts to receive a
postpartum visit or to receive any of the prepreg-
nancy or postpartum care components about which
they were asked. Across the maternity phases, there
was wide variation in the self-reported receipt of
the individual counseling and risk screening compo-
nents (Supplemental Material 1). Among rural resi-
dents, the receipt of individual care components
ranged from 13% to 79% in the prepregnancy period,
58% to 95% in the prenatal period, and 14% to 88%
in the postpartum period. Overall, in the prepreg-
nancy phase, managing conditions such as diabetes
and blood pressure were rarely discussed (13%), and
rural residents reported lower rates (defined as =25
percentage points of difference) than urban birthing
people of being tested for HIV (25%), being coun-
seled to take a vitamin with folic acid (32%), and
being counseled on their desire to have or not have
children (39%).

Although rural birthing people reported signifi-
cantly lower rates of receiving 4 postpartum care
components, rates between rural and urban birthing
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Figure 1: Authors’ analysis of data for 2016-2018 from the Pregnancy Risk Assessment Monitoring System
(PRAMS) data set of birthing people who reported receiving medical visits, any of the counseling they were
asked about, and at least half of the counseling components associated with that maternity stage they were
asked about. Percentages are survey-weighted proportions representing the US birthing population in partici-
pating PRAMS states. Other/mixed race/ethnicity includes “other non-White” and “mixed race.”

people did not exceed a 5 percentage point differ-
ence. However, rural birthing people were statistically
significantly more likely to report receiving 8 of the 10
counseling and risk screening care components in the
prenatal period and 1in the postpartum period; only 1
(smoking assessment in postpartum) exceeded the 5
percentage point difference threshold between rural
and urban birthing people.

Table 2 shows the adjusted ORs (aORs) from survey-
weighted multivariable logistic regressions models
for the likelihood of birthing people receiving any
prepregnancy, prenatal, or postpartum medical visits.
When controlling for sociodemographic and other
clinical conditions, rural residents were found to have
decreased odds of receiving a prepregnancy health
visit in the 12 months prior to pregnancy (aOR = 0.867;
p < 0.001) and increased odds of receiving a prenatal
visit compared with urban residents

(@aOR =1.437; p < 0.05).

Table 3 compares AMEs by rurality for the receipt of
prepregnancy, prenatal, and postpartum counseling
components. Being rural was associated with a 1.05
percentage point decrease in the probability of overall
receipt of any prepregnancy counseling (p < 0.05)
and with a 2.4 percentage point decrease in the prob-
ability of receipt of at least half of the recommended
prepregnancy counseling components (p < 0.01).

Being rural was also associated with a 0.7 percentage
point decrease in the probability of receiving any
postpartum counseling (p < 0.05). Conversely, being
rural was associated with a 1.04 percentage point
higher probability of receiving at least half of the
prenatal counseling care components (p < 0.01).

Discussion

The results of the present study show that rural-
dwelling birthing people receive slightly different
maternal care than their urban counterparts from
the year before getting pregnant through pregnancy
and postpartum. Rural-dwelling birthing people are
less likely to receive any doctor visit in the 12 months
before getting pregnant, and the counseling and
screenings they receive in the year before pregnancy
and in the postpartum period are less likely to be
comprehensive. Conversely, rural-dwelling birthing
people are more likely to have a visit with a health
care practitioner in the prenatal period, and for that
visit to incorporate more recommended counseling
components than for urban counterparts, although
these differences are within a few percentage points
and are not likely to be very clinically significant.
These findings suggest that the series of prenatal
visits that progress in frequency throughout preg-
nancy likely increase the chances that rural-dwelling
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Likelihood of receiving any prepregnancy
doctor visit in the 12 months prior to preg-

Likelihood of receiving any pre-

Likelihood of receiving a

nancy natal visit during pregnancy postpartum check-up visit
aOR aOR aOR
Category (95% CI) (95% CI) (95% CI
Rurality
Urban Ref Ref Ref
Rural 0.867 1.437 0.969
(0.814-0.924)*** (1.026-2.014)" (0.883-1.064)
Age, y
<20 Ref Ref Ref
20-24 0.780 1.932 1.028
(0.691-0.881)*** (1.254-2.979)** (0.877-1.205)
25-29 0.974 2.016 1.305
(0.860-1.102) (1.279-3.179)** (1.105-1.542)**
30-34 1.244 2.309 1.542
(1.092-1.417)** (1.362-3.915)** (1.288-1.846)***
235 1.460 1.630 1.357
(1.272-1.677)*** (0.940-2.825) (1.121-1.643)**
Education
Less than high school Ref Ref Ref
High school 1.087 1.712 1.398
(1.003-1178)° (1.283-2.284)*** (1.263-1.547)***
More than high school 1.739 2.982 1.959

(1.602-1.889)***

(2116-4.202)***

(1.756-2186)***

Marital status

Not married

Ref

Ref

Ref

Married

1192
(1124-1.264)***

1.443
(1102-1.890)**

1.234
(1132-1.346)***

Income, % of the FPL

<100 Ref Ref Ref

100-138 m3 1.330 1.378
(1.021-1.213)" (0.867-2.039) (1.204-1.576)***

139-199 1166 1.513 1.264
(1.051-1.295)** (0.861-2.659) (1.079-1.481)**

2200 1.862 2.21 1.885
(1.728-2.006)*** (1.486-3.288)*** (1.680-2.116)***

Missing 0.840 1.515 1.046

(0.773-0.914)***

(1.058-2.170)"

(0.930-1177)

Race/ethnicity

White, non-Hispanic Ref Ref Ref
Black, non-Hispanic 0.837 0.694 0.869
(0.779-0.899)*** (0.494-0.976)" (0.782-0.966)**
Hispanic 0.724 1107 0.933
(0.664-0.790)*** (0.688-1.780) (0.820-1.062)
Asian, Pacific-Islander 0.393 0.162 0.706
(0.358-0.432)*** (0118-0.223)*** (0.611-0.816)***
American Indian/Alaskan Native 0.795 0.937 0.704
(0.700-0.903)*** (0.648-1.355) (0.612-0.810)***
Other/mixed race 0.703 1.250 0.753

(0.644-0.767)***

(0.747-2.092)

(0.660-0.858)***

Language

English

Ref

Ref

Ref

Table 2: Likelihood of receiving medical visits in the 12 months prior to pregnancy, during pregnancy, and postpartum (Continued)
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Likelihood of receiving any prepregnancy
doctor visit in the 12 months prior to preg-

Likelihood of receiving any pre-

Likelihood of receiving a

(0.717-0.817)***

nancy natal visit during pregnancy postpartum check-up visit
aOR aOR aOR
Category (95% CI (95% CI) (95% CD
Non-English 0.773 1.522 1127
(0.695-0.858)*** (0.889-2.604) (0.974-1.306)
Insurance 0.773*** 1.522 1127
Private Ref Ref Ref
Medicaid 0.599 0.882 0.734
(0.562-0.638)*** (0.650-1.196) (0.663-0.813)***
Uninsured 0.463 0.243 0.435
(0.401-0.534)*** (0.148-0.399)*** (0.362-0.522)***
Other 0.700 0.811 0.784
(0.576-0.850)*** (0.374-1.759) (0.592-1.040)
Parity
Nulliparous Ref Ref Ref
1 previous live birth 0.883 1.299 0.758
(0.833-0.935)*** (0.950-1.776) (0.690-0.832)***
Multiparous 0.765 1.038 0.534

(0.757-1.425)

(0.482-0.591)***

Chronic Conditions

Gestational diabetes 0.977 1143 1.099
(0.891-1.070) (0.717-1.823) (0.955-1.265)
Hypertension 1120 0.979 1.082
(1.034-1.212)** (0.660-1.453) (0.959-1.222)
Depression 1.832 0.818 0.786
(1.706-1.968)*** (0.591-1130) (0.716-0.863)***
Year
2016 Ref Ref Ref
2017 1.096 1.073 1124
(1.037-1158)** (0.811-1.419) (1.034-1.222)**
2018 ma 1.052 1.051
(1.052-1.180)*** (0.797-1.390) (0.964-1.146)
N 98,341 97,194 97,645

Note: Data are presented as exponentiated coefficients, 95% confidence intervals in parentheses.
*p < 0.05, " p<0.01 " p<0.001 based on survey-weighed multivariable logistic regression results.

Authors’ analysis of data for 2016-2018 from the Pregnancy Risk Assessment Monitoring System (PRAMS) data set. The sample size for each model is unweighted; all other data are
weighted to represent the US birthing population in participating PRAMS states. aORs controlled for maternal age, education, marital status, income, maternal race, spoken language,
insurance, parity, chronic conditions, and birth year.

aOR = adjusted odds ratio; Cl = confidence interval; FPL = Federal Poverty Level; Ref = reference.

birthing people get more comprehensive care than
they otherwise would and may explain this study’s
findings that rural-dwelling birthing people receive
more comprehensive prenatal care than their urban
counterparts overall.

Considerable heterogeneity was found in the receipt
of counseling components associated with the
prepregnancy, prenatal, and postpartum periods;
urban-dwelling birthing people were predicted to
receive more substantive counseling than their rural
counterparts, particularly in the prepregnancy and

postpartum periods. These results suggest that
although efforts to expand insurance and telehealth
use among rural-dwelling communities have the
potential to improve overall quality of care, such
policies alone may not be sufficient to meet the
needs of diverse, rural-dwelling patient populations.

Lower receipt and comprehensiveness of a health
visit in the year before getting pregnant may
present underlying health access challenges for
rural-dwelling people (which may be further allevi-
ated by access to telehealth), as well as unmet social
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Rural/N Prepregnancy counseling components Prenatal counseling components Postpartum counseling components
Receipt of any of Receipt of at least Receipt of any of Receipt of at least Receipt of any of Receipt of at least
the 12 half of the 12 the 10 half of the 10 the 12 half of the 12
Rural -0.0105 -0.0240 0.00129 0.0104 -0.00770 0.00281
(0.00508)* (0.00837)" (0.000851) (0.00381)" (0.00387)* (0.00696)
N 65,113 65113 97,251 97,251 94,614 94,614

Table 3: Comparison of marginal effects by rurality for receipt of Prepregnancy, Prenatal, and Postpartum Counseling Components

Note: Data are presented as average marginal effects, standard errors in parentheses.

**p < 0.01, * p <0.05 based on predicted marginal effects based on survey-weighted multivariable regression results.

Authors’ analysis of data for 2016-2018 from the Pregnancy Risk Assessment Monitoring System (PRAMS) data set. The sample size for each model is unweighted; all other data
are weighted to represent the US birthing population in participating PRAMS states. Adjusted models controlled for maternal age, education, marital status, income, maternal race,
spoken language, insurance, parity, chronic conditions, and birth year. Cl = confidence interval.

and health needs, including maintaining continuous
insurance coverage for birthing people through

the postpartum year. Furthermore, a majority of
maternal deaths occur in the postpartum period,
which has traditionally consisted of one 6-week visit
rather than a series of visits which comprise prenatal
care.* Because rural-dwelling birthing people face a
9% greater probability of severe maternal morbidity
and mortality overall than their urban counter-
parts, these findings suggest that clinical and policy
approaches should address both individual- and
system-related barriers to help narrow gaps in care
for rural-dwelling birthing people.*"®

These findings further suggest that important
opportunities exist to inflect maternal care access
and quality disparities for rural-dwelling birthing
people in the year before getting pregnant and
during the postpartum year. To improve care for
rural-dwelling birthing people, the findings of this
study support calls for rural-specific policy solu-
tions and health system transformation, given

the worsening rural maternity access and higher
prevalence of potential risk factors among rural-
dwelling birthing populations.

Additionally, some counseling components where
the authors identified significant differences
between rural and urban birthing people could
readily be delivered via telehealth and do not
need to be delivered by a physician. There is an
opportunity for health systems to incorporate
information about these service gaps for their
rural populations when planning telehealth imple-
mentation and expansion to better meet care
needs for birthing people in the year before they
get pregnant and in the postpartum year. Future
research should not only focus on evaluating the
effectiveness of telehealth and how it modifies
maternal care delivery in the long-term but should
also assess the accessibility and use telehealth
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with an eye toward geographic equity across the
maternal health continuum. Telehealth may have
an important role to play in decreasing geographic
disparities in access to care, and effective and
thoughtful telehealth interventions for rural-
dwelling birthing people are likely to look different
from prepregnancy through the postpartum
period.

Arguably, this study’s findings about the compre-
hensiveness of counseling and screening received
by birthing people have the greatest clinical
relevance, as they underline specific areas in the
prepregnancy, prenatal, and postpartum phases
where efforts or interventions may be helpful in
narrowing quality gaps between rural and urban-
dwelling birthing people. This may include inno-
vative ways to deliver counseling and care to help
rural-dwelling people manage any medical condi-
tions such as diabetes and high blood pressure
before pregnancy, for example, or offering birth
control counseling for postpartum birthing people.

This study had several limitations. First, the
dichotomous measure of urban vs rural residence
does not fully capture the heterogeneity and vari-
ation of rural areas in the US. Second, the data did
not allow us to adjust for area-level characteris-
tics (such as the presence of maternity hospitals
and other maternity practitioners) which differ-
entially impact rural and urban-dwelling birthing
people. Third, although these data captured a
more comprehensive picture of the receipt of
prepregnancy, prenatal, and postpartum visits
and care content received by birthing people
than is traditionally discernible in claims, these
outcome variables were subject to measure-
ment error. Respondents self-reported outcome
variables of interest after they had given birth,
which may subject them to reporting and recall
bias. Additionally, the availability of data for this



study’s primary outcome measures limited the
study’s generalizability, given that only a subset

of this study’s sample who had already received

a prepregnancy, prenatal, or postpartum visit was
subject to the corresponding counseling ques-
tions. Fourth, the present study’s sample included
data from only 40 states. Although these included
states represent a broad range of geographies and
compositions of birthing people, the results are
not generalizable to states that did not participate
in the survey or states the authors excluded due to
issues with data availability.

Implications for Practice and
Policy

The findings of this study highlight the impor-
tance of addressing barriers to health care access
within rural-dwelling communities to enable
birthing people to utilize recommended care.
Rural-dwelling birthing people face a myriad of
health-care access challenges, including travel
burden,**** workforce shortages, and limited
access to specialists.** In addition to added
chronic disease burden and higher poverty
rates among rural-dwelling communities,*°
these inequalities highlight the need for policy
efforts that encompass systemic and multilevel
approaches to eliminate disparities in maternal
health care outcomes between rural and urban
communities of birthing people.

Conclusion

Findings from this cross-sectional survey of
birthing people suggest that rural-dwelling
birthing people are less likely to receive any
doctor visit in the 12 months before getting preg-
nant. Key opportunities exist to improve the
quality of maternal care delivery to rural-dwelling
people in the year before pregnancy and in the
postpartum period, which should inform rural-
specific policy solutions, as well as thoughtful
deployment and evaluation of the use of telehealth
across the maternal health continuum.
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