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Objectives. To examine the differences in adolescent birth rates by deprivation and Health Professional
Shortage Areas (HPSAs) in rural and urban counties of the United States in 2017 and 2018.

Methods. We analyzed available data on birth rates for females aged 15 to 19 years in the United States
using the restricted-use natality files from the National Center for Health Statistics, American Community

Survey 5-year population estimates, and the Area Health Resources Files.

Results. Rural counties had an additional 7.8 births per 1000 females aged 15 to 19 years (b=7.84; 95%
confidence interval [CI]=7.13, 8.55) compared with urban counties. Counties with the highest deprivation
had an additional 23.1 births per 1000 females aged 15 to 19 years (b=23.12; 95% Cl=22.30, 23.93),
compared with less deprived counties. Rural counties with whole shortage designation had an additional
8.3 births per 1000 females aged 15 to 19 years (b=8.27; 95% Cl=6.86, 9.67) compared with their urban

counterparts.

Conclusions. Rural communities across deprivation and HPSA categories showed disproportionately
high adolescent birth rates. Future research should examine the extent to which contraceptive access
differs among deprived and HPSA-designated rural communities and the impact of policies that may
create barriers for rural communities. (Am J Public Health. 2021;111:136-144. https://doi.org/10.2105/

AJPH.2020.305957)

dolescent birth rates have steadily

declined in the United States over
the past 3 decades, reaching a record
low of fewer than 18 births per 1000
females aged between 15 and 19 years
in 2018." Notable declines in adolescent
birth rates have been observed across
all racial and ethnic population
groups." While factors contributing to
observed declines in adolescent birth
rates are broad, recent evidence sug-
gests that lower proportions of adoles-
cents engaging in sexual intercourse
coupled with more sexually active
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adolescents using some form of
contraception, particularly long-acting
reversible contraceptives, are 2 impor-
tant factors.?

Although adolescent pregnancy and
subsequent birth rates have declined,
adolescent childbearing remains an
important public health issue that war-
rants attention.® The vast majority of
births among adolescents are unin-
tended and introduce many socioeco-
nomic and health-related challenges
for adolescents relative to their peer
groups.>* The health consequences of

adolescent childbearing range from
adverse birth outcomes to psychological
effects of childbearing for both the
mother and the child.* While it is im-
portant to note that not all adolescent
births are unintended, limited access to
reproductive health services for ado-
lescents and marginalized populations
can cause these populations to have
disproportionately high rates of unin-
tended pregnancy.”

Previous research specifically fo-
cused on adolescent childbearing has
consistently noted that unfavorable
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socioeconomic conditions experienced
at the community and family levels
underpin adolescent birth rates and
observed racial/ethnic disparities.®
Specifically, educational achievement,
employment, and income have all been
independently associated with adoles-
cent births.” Similar patterns have been
noted by geography as the rate of ad-
olescent birth remains higher in rural
communities relative to their urban
counterparts.®

Higher rates of poverty and unem-
ployment, shifting demographics, lower
educational achievement, and lack of
access to affordable health care and
health care professionals are more
prevalent in rural communities than in
their urban counterparts.® Additional
evidence suggests that in some rural or
underresourced communities, fewer
publicly funded clinics and health care
professionals providing contraception
are available,'® and those rural ado-
lescents may avoid reproductive
health services over concerns of con-
fidentiality. Further evidence suggests
that receipt of sexual health educa-
tion may be less common in rural
communities.""'2

While previous research has noted
the influence of social determinants of
health on adolescent birth rates and
noted rural-urban differences in rates of
adolescent birth,®'® few studies have
examined these factors in tandem. In
this study, we examined the differences
in adolescent birth rates by levels of
sociodemographic deprivation based on
a summary of social determinants of
health measures and Health Profes-
sional Shortage Areas (HPSAs) in rural
and urban counties of the United States,
combining data from 2017 and 2018,
the 2 most recent years of data available.

Deprivation indices and HPSA cate-
gories are increasingly common tools for

examining the intersection of commu-
nity context with health outcomes.' Key
socioeconomic indicators that measure
community-level deprivation are har-
monized into a standard measure that
characterizes key underlying social and
economic constructs, rather than ex-
amining separate factors alone.” While
it is common to observe higher levels
of deprivation in rural communities,"
recent studies have shown that urban
communities can also have a similar

1516 as

or higher level of deprivation,
well as a shortage of health care
professionals.'” '

We hypothesized that our measures
for rural-urban, area deprivation, and
HPSA categories will be associated with
adolescent birth rates. However, the
extent to which rural-urban differences
exist within comparable levels of depri-
vation and HPSA categories remains
largely unknown. We posited that ob-
served rural-urban differences would
not be uniform across levels of depri-
vation and HPSA categories, with
larger gaps observed in counties with
higher levels of deprivation and HPSA
categories.

METHODS

We conducted a cross-sectional study
combining 2017 and 2018 county-level
vital records data. County-level birth
rates were derived from restricted-use
natality files obtained from the National
Center for Health Statistics linked with
the American Community Survey 5-year
population estimates from the Census
Bureau. Additional county-level mea-
sures of interest, including the HPSA
categories, were obtained from the Area
Health Resources Files (AHRF). We an-
alyzed data for all 3143 counties with
available data on birth rates for females
aged 15 to 19 years from all 50 states
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in the United States. Consistent with
the Centers for Disease Control

and Prevention," we restricted the
age group to females aged 15 to 19
years for reporting adolescent birth
rates.

Measures

Adolescent birth rates. Consistent with
previous research,"®'3 we identified
adolescent birth rates as the ratio of
pregnancies with live birth outcomes
among females aged 15 to 19 years to
the total population of females aged 15
to 19 years in each county per year.
While studies have shown that the ma-
jority of adolescent births result from

19-21 we are not

unintended pregnancies,
attempting to quantify all adolescent

unintended pregnancies for this analy-
sis. Rather, we are focusing only on live

births to adolescents.’

Rural-urban categories. Rural-urban
categories were based on the 2013
Urban Influence Code (UIC) classification
scheme by the Office of Management
and Budget, which is consistent with
previous county-level analysis.'*'>2?
The UIC distinguishes metropolitan
and nonmetropolitan counties by
population size or by proximity to
metropolitan and nonmetropolitan
areas.”® Of the 12 UIC classifications,
2 subdivisions of the metropolitan
areas with UICs of 1 (large—in a metro
area with at least 1 million residents)
and 2 (small—in a metro area with
fewer than 1 million residents) formed
the urban category, while 10
subdivisions of the nonmetropolitan
areas (UICs 3-12) comprised the rural
category.

Area deprivation index. The area depri-
vation index (ADI)'*'> was constructed
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using county-level measures from the
AHRF that reflect varying degrees of
sociodemographic vulnerabilities within
counties. Originally developed by
researchers at the University of South
Carolina, the ADI captures relevant
county-level social determinants of
health as a composite measure of
county-level deprivation.' Five unique
sociodemographic variables (income,
poverty, unemployment, high-school
graduation rate, and single-parent
homes) were retained through a
principal component analysis to
characterize the underlying deprivation
by counties. The retained variables were
standardized into z scores, which were
then summed together as a single
measure used to derive the index.
Counties were grouped into 4
categories using the quantile
distribution of the deprivation index,
which includes least deprived (quartile
1), not very deprived (quartile 2),
somewhat deprived (quartile 3), and
most deprived (quartile 4)."41°

Health Professional Shortage Area
codes. As part of the AHRF, the HPSA
codes identify county-level health care
and health care workforce access for (1)
primary care physicians, (2) dentists, and
(3) mental health practitioners from
the Health Resources and Services
Administration database. The HPSA
codes allocate designation status based
on shortage areas. Counties that lack all
3 health care workforce groups are
designated whole shortage areas

and coded 1 on the AHRF. Where a
proportion of a county has access to
parts of the health care workforce, the
county is a partly designated shortage
area and coded 2. A county has a none
designation and is coded 0 when it has
all 3 health care workforce areas.?
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Statistical Analysis

We examined the characteristics of
counties by level of deprivation (least,
not very, somewhat, and most deprived)
and by HPSA categories (none, partly,
and whole designated). We used the
Student ¢ test to examine differences in
characteristics between rural and urban
counties. We examined bivariate rural-
urban differences in adolescent birth
rates, bivariate relationships between
adolescent birth rates and levels of
deprivation, and the bivariate relation-
ship between adolescent birth rates and
HPSA categories.® We used 2 parallel
adjusted linear regression models to
examine the independent effect of
deprivation, HPSA, and rural-urban
classification on observed adolescent
birth rates. Interaction terms for depri-
vation and rural-urban classification, as
well as HPSA categories and rural-urban
classification, were included in the sep-
arate models to assess potential rural-
urban differences in adolescent birth
rates within comparable levels of county
deprivation and HPSA categories.

The adjusted models controlled for
select variables of relevance (total pop-
ulation, race and ethnicity, non-English-
speaking residents, and health care re-
sources) that were not included in the
ADI.>>?¢ Also, we adjusted for the overall
5-year change in adolescent birth rates
for each county to account for the
changing trajectory of adolescent birth
rates in each county. We obtained un-
adjusted and adjusted graphical plots of
differences between rural and urban
categories by levels of deprivation and
HPSA categories from the least squares
means of each model with a 95% con-
fidence interval (Cl). We considered the
varying precision of estimated adoles-
cent birth rates across counties by

including a weight variable in the anal-
ysis, which was computed as the ratio
of the sample population of females
aged 15 to 19 years in each county to
each county population. We conducted
all data management and analyses with
SAS version 9.4 (SAS Institute Inc, Cary,
NC).

RESULTS

Approximately 62.9% of all counties in
the United States were rural (Table 1).
We observed significant differences in
deprivation and HPSA categories be-
tween rural and urban counties. Of the
rural counties in the United States,
19.6% were least deprived compared
with 34.0% of urban counties, 23.5%
were not very deprived compared with
27.6% of urban counties, 25.5% were
somewhat deprived compared with
24.1% of urban counties, and 31.2%
were most deprived compared with
14.3% of urban counties. Of the rural
counties, 9.4% were HPSA none desig-
nated compared with 15.6% of urban
counties, 59.4% were HPSA partly des-
ignated compared with 68.5% of urban
counties, and 31.2% were HPSA whole
designated compared with 15.9% of
urban counties.

Key differences between rural and
urban counties were noted for select
covariates, including race and ethnicity.
A higher proportion of adolescents in
rural counties (43.1%) were enrolled in
Medicaid compared with 36.6% in urban
counties. Rural counties were associ-
ated with a lower primary care physician
to population ratio (46.9%) compared
with 60.6% for urban counties. The 5-
year decline in adolescent birth rates
was significantly slower in rural counties
(-15.1%) compared with their urban
counterparts (-24.4%).



I TABLE 1— characteristics of US Counties by Rural and Urban Categories: 2017-2018
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County Characteristics

All Counties (n=3143),

Mean (95% Cl)

Rural (n=1976),
Mean (95% Cl)

Urban (n=1167),
Mean (95% CI)

ADI categories, %

Least deprived**

24.97 (23.90, 26.04)

19.64 (18.4, 20.88)

33.98 (32.05, 35.90)

Not very deprived*

25.00 (23.93, 26.07)

23.45 (22.13, 24.77)

27.62 (25.8, 29.43)

Somewhat deprived®

25.00 (23.93, 26.07)

25.54 (24.18, 26.90)

24.09 (22.35, 25.83)

Most deprived**

25.03 (23.96, 26.10)

31.37 (29.92, 32.82)

14.32 (12.89, 15.74)

HPSA categories, %

None designated**

11.71 (10.91, 12.50)

9.39 (8.48, 10.30)

15.62 (14.15, 17.10)

Parts designated**

62.77 (61.57, 63.96)

59.41 (57.87, 60.94)

68.45 (66.57, 70.34)

Whole designated**

25.52 (24.45, 26.60)

31.21 (29.76, 32.65)

15.93 (14.44, 17.41)

Population, females aged 15-19y, %

Total population**

6.25 (6.21, 6.29)

6.13 (6.07, 6.18)

6.46 (6.40, 6.51)

White** 83.23 (82.82, 83.65) 84.83 (84.29, 85.37) 80.54 (79.91, 81.17)
Black** 9.02 (8.66, 9.38) 7.84 (7.38, 8.31) 11.01 (10.46, 11.56)
Hispanic* 9.14 (8.80, 9.48) 8.76 (8.31, 9.20) 9.78 (9.26, 10.29)

Native Hawaiian/Pacific Islander*

0.08 (0.07, 0.09)

0.07 (0.06, 0.09)

0.10 (0.08, 0.12)

American Indian**

1.95 (1.76, 2.14)

2.54 (2.27, 2.82)

0.95 (0.75, 1.15)

Asian**

1.33 (1.26, 1.40)

0.71 (0.66, 0.77)

2.38 (2.23, 2.53)

Non-English-speaking residents**

3.41 (3.29, 3.53)

3.00 (2.85, 3.15)

4.09 (3.89, 4.29)

Health care resources

Female <18 y using Medicaid, %**

40.69 (40.33, 41.04)

43.09 (42.62, 43.55)

36.63 (36.13, 37.14)

Primary care physician per 100 000**

51.96 (51.07, 52.86)

46.87 (45.83, 47.92)

60.57 (58.98, 62.15)

Trend: 5-y change in adolescent birth rate, %**

-18.77 (-19.89, -17.65)

-15.18 (-16.89, -13.47)

-24.36 (-25.36, -23.36)

Noter. ADI =area deprivation index; Cl=confidence interval; HPSA=Health Professional Shortage Area.

Source. Restricted-use natality files provided by the National Center for Health Statistics through the Centers for Disease Control and Prevention, American
Community Survey 5-year population estimates provided by the Census Bureau, and the Area Health Resources Files.

*Difference between rural and urban categories is significant at P<.05; **P<.001.

“No difference between rural and urban categories.

Bivariate Associations With
Adolescent Birth Rates

Table 2 examines the bivariate rela-
tionships between adolescent birth
rates and each covariate of primary in-
terest (rurality, county deprivation, and
HPSA categories). We noted a significant
differential adolescent birth rate by ru-
rality and across levels of deprivation
and HPSA categories.

Compared with the reference urban
counterparts, adolescent birth rates in
rural counties were markedly higher,

contributing an additional 7.8 adoles-
cent births per 1000 females aged 15 to
19 years (b=7.84; 95% Cl=7.13, 8.55).
Higher adolescent birth rates were
observed for higher levels of depriva-
tion. When compared with the least
deprived reference category, not very
deprived counties had a higher adoles-
cent birth rate (b=6.70; 95% CI=5.88,
7.51). On average, somewhat deprived
counties had an additional 14.1 ado-
lescent births per 1000 females aged 15
to 19 years (b=14.10; 95% Cl=13.29,
14.91), while most deprived counties

had an additional 23.1 adolescent births
per 1000 females aged 15 to 19 years
(b=23.12; 95% Cl=22.30, 23.93).

Compared with counties in the none
designated HPSA reference category,
partly designated counties had signifi-
cantly higher adolescent birth rates
(b=4.39; 95% CI=3.28, 5.50). Counties
that were whole HPSA designated also
had significantly higher adolescent birth
rate compared with the none desig-
nated reference category and the partly
designated counties (b=9.94; 95%
C1=8.69, 11.18).
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TABLE 2— Bivariate Association Between Adolescent Birth Rates,
Rurality, Deprivation, and Health Professional Shortage Area
Categories: United States, 2017-2018

Categories

b (95% CI)*

Rurality

Urban counties (Ref)

0

Rural counties

7.84 (7.13, 8.55)

Deprivation level

Least deprived (Ref)

0

Not very deprived

6.70 (5.88, 7.51)

Somewhat deprived

14.10 (13.29 14.91)

Most deprived

23.12 (22.30, 23.93)

Health Professional Shortage Areas

None designated (Ref)

0

Parts designated

4.39 (3.28, 5.50)

Whole designated

9.94 (8.69, 11.18)

Note. Cl=confidence interval.

*Births per 1000 females aged 15 to 19 years.

Adjusted Analysis of Rural-
Urban Differences

By levels of deprivation. Adjusted anal-
ysis examining rural-urban differences
in adolescent birth rates within
comparable levels of deprivation is
shown in Table 3. The adjusted analysis
explained about 50.7% of the total
variance in the model (adjusted
R?=0.5066). On average, higher
adolescent birth rates were noted for
higher levels of deprivation, regardless
of residence. However, the magnitude of
adolescent birth rates across levels of
deprivation was greater in rural counties
than what was observed among their
urban counterparts. When we
compared it with the reference group of
least deprived urban counties, we noted
no statistically significant differences in
adolescent birth rates among the least
deprived rural counties (b=0.54; 95%
Cl=-0.57, 1.65). However, we noted
significant differences in adolescent
birth rates for rural counties that were
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not very deprived when compared with
urban counties that were least deprived
(b=6.05; 95% CI=5.00, 7.11). Also, rural
counties that were somewhat deprived
had significantly higher adolescent birth
rates compared with the reference
category (b=12.30; 95% CI=11.18,
13.42). A significantly higher adolescent
birth rate was noted among rural
counties that were most deprived when
compared with urban counties that
were least deprived (b=19.13; 95%
C1=17.79, 20.46).

Among urban counties that were not
very deprived, the adolescent birth rate
was higher than what was noted among
urban counties that were least deprived
(b=5.29; 95% Cl=4.22, 6.37). Urban
counties that were somewhat deprived
had significantly higher adolescent birth
rates than their least deprived coun-
terparts (b=10.45; 95% Cl=9.24, 11.65),
but the rate was significantly below what
was observed among rural counties that
were somewhat deprived. The adoles-
cent birth rate was significantly higher

among urban counties that were most
deprived (b=15.65; 95% Cl=14.08,
17.22), when compared with their least
deprived urban counterpart. Further-
more, adolescent birth rates in most
deprived rural counties were signifi-
cantly higher than in the most deprived
urban counties.

Significant contributions of the
select covariates were noted with the
exception of the percentage of White
and Black females aged 15 to 19 years.
Notably, the county percentage of fe-
males aged 15 to 19 years (b=-1.36;
95% Cl=-1.54, -1.18), Asian females
aged 15 to 19 years (b=-0.53; 95%
Cl=-0.69, —0.36), and primary care
physicians per 100 000 population
(b=-0.04; 95% Cl=-0.04, -0.03) were
significantly associated with lower ado-
lescent birth rate. However, percentage
change in adolescent birth rate in the
5 years before 2018 (b=0.05; 95%
CI=0.05, 0.06), percentage of Hispanic
females aged 15 to 19 years (b=0.10;
95% Cl1=0.06, 0.14), percentage of
American Indian females aged 15 to
19 years (b=0.31; 95% Cl=0.23, 0.40),
percentage of Hawaii/Pacific Islander
females aged 15 to 19 years (b=1.71;
95% Cl=1.03, 2.39), percentage of non-
English-speaking individuals (b=0.19;
95% CI=0.07, 0.30), and the percentage
of female adolescents aged younger
than 18 years enrolled in Medicaid
(b=0.06; 95% CI=0.03, 0.09) were all
associated with higher adolescent
birth rates.

By Health Professional Shortage Area
categories. Table 3 shows the adjusted
analysis for rural-urban differences

in adolescent birth rates among
comparable HPSA categories. The
adjusted analysis explained about 32.6%
of the total variance (adjusted R? = 0.326)
in the model. Adolescent birth rates



TABLE 3— Adjusted Rural-Urban Differences in Adolescent Birth
Rates by Area Deprivation Index and Health Professional Shortage
Area: United States, 2017-2018

Variable

b (95% CI)*

Model 1: ADIxrural-urban with covariates

Least deprived/urban (Ref)

0

Not very deprived/urban

5.29 (4.22, 6.37)

Somewhat deprived/urban

10.45 (9.24, 11.65)

Most deprived/urban

15.65 (14.08, 17.22)

Least deprived/rural

0.54 (-0.57, 1.65)

Not very deprived/rural

6.05 (5, 7.11)

Somewhat deprived/rural

12.3 (11.18, 13.42)

Most deprived/rural

19.13 (17.79, 20.46)

Covariates, %

5-y change in adolescent birth rate

0.05 (0.05, 0.06)

Females aged 15-19 y

-1.36 (-1.54, -1.18)

White females aged 15-19y

0.03 (-0.05, 0.11)

Black females aged 15-19 y

0.04 (-0.03, 0.12)

Hispanic females aged 15-19 y

0.10 (0.06, 0.14)

Hawaii/Pacific Islander females aged 15-19 y

1.71 (1.03, 2.39)

American Indian females aged 15-19 y

0.31 (0.23, 0.40)

Asian females aged 15-19 y

-0.53 (-0.69, -0.36)

Non-English-speaking

0.19 (0.07, 0.3)

Females <18 y in Medicaid

0.06 (0.03, 0.09)

Primary care physician per 100000 population

-0.04 (-0.04, -0.03)

Model 2: HPSAxrural-urban with covariates

None designated/urban (Ref)

0

Parts designated/urban

2.29 (0.98, 3.59)

Whole designated/urban

3.88 (2.19, 5.57)

None designated/rural

5.93 (4.23, 7.62)

Parts designated/rural

7.29 (6.00, 8.58)

Whole designated/rural

8.27 (6.86, 9.67)

Covariates, %

5-y change in adolescent birth rate

0.05 (0.04, 0.06)

Females aged 15-19 y

-1.65 (-1.85, -1.44)

White females aged 15-19 y

-0.04 (-0.12, 0.05)

Black females aged 15-19 y

0.22 (0.13, 0.31)

Hispanic females aged 15-19 y

0.20 (0.15, 0.24)

Hawaii/Pacific Islander females aged 15-19 y

2.70 (1.92, 3.49)

American Indian females aged 15-19 y

0.41 (0.31, 0.51)

Asian females aged 15-19 y

-1.34 (-1.52, -1.16)

Non-English speaking

0.23 (0.10, 0.36)

Females <18 y in Medicaid

NA

Primary care physician per 100000 population

NA

Note. ADI=area deprivation index; Cl=confidence interval; HPSA=Health Professional Shortage Area;

NA=variable not included because HPSA already captures health care resources.

*Births per 1000 females aged 15 to 19 years.
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were higher among rural counties within
each HPSA designated category, on
average. Among rural counties with
whole shortage designation, adolescent
birth rates were higher by an average of
8.3 births per 1000 females aged 15 to
19 years (b=8.27; 95% Cl=6.86, 9.67),
which is substantially higher when
compared with the reference group

of none designated urban counties.
Compared with the reference group,
partly designated rural counties had
higher adolescent births (b=7.29;

95% CI=6.00, 8.58). Notably, none
designated rural counties had higher
adolescent birth rates when compared
with the reference group of none
designated urban counties (b=5.93;
95% Cl=4.23, 7.62). Significant
differences in adolescent births were
noted among urban counties that were
whole (b=3.88; 95% Cl=2.19, 5.57) and
partly (b=2.29; 95% CI=0.98, 3.59)
designated, when compared with the
reference group. However, adolescent
birth rates in those urban counties were
comparably lower than those of their
rural counterparts.

Adolescent birth rates were signifi-
cantly indirectly associated with the
county percentage of females aged
15 to 19 years (b=-1.65; 95%
Cl=-1.85, -1.44) and percentage of
Asian females aged 15 to 19 years
(b=-1.34; 95% Cl=-1.52, -1.16). How-
ever, percentage change in adolescent
birth rate in the 5 years before 2018
(b=0.05; 95% CI=0.04, 0.06); percent-
ages of females aged 15 to 19 years who
were Black (b=0.22;95% Cl=0.13, 0.31),
Hispanic (b=0.20; 95% CI=0.15, 0.24),
American Indian (b =0.41; 95% Cl=0.31,
0.51), and Hawaii/Pacific Islander
(b=2.70; 95% CI=1.92, 3.49); and per-
centage of non-English-speaking indi-
viduals (b=0.23; 95% CI=0.10, 0.36) all
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TABLE 4— unadjusted and Adjusted Rural-Urban Predicted Means
of the Adolescent Birth Rates by Levels of Deprivation and Health
Professional Shortage Area Categories: United States, 2017-2018

Rural (n=1976) Urban (n=1167)

Rural-Urban by ADI and HPSA Unadjusted Adjusted Unadjusted | Adjusted
ADI categories

Least deprived 16.43*%* 16.18° 11.51%% 15.64°

Not very deprived 21.37* 21.69° 19.05* 20.93°

Somewhat deprived 29.01%* 27.94* 25.66** 26.08*

Most deprived 37.74%* 34.76%* 33.33*%* 31.29%*
HPSA categories

None designated 23.88** 25.53** 15.82%% 19.60%*

Parts designated 26.98** 26.89*%* 20.13** 21.89%*

Whole designated 31.36%* 27.87*%* 24.60** 23.48**

Note. ADI=area deprivation index; HPSA = Health Professional Shortage Area.

*P<.05 for rural-urban pair; **P<.001 for rural-urban pair.

2 Difference for rural-urban pair not significant.

were directly associated with higher

adolescent birth rates.

Predicted Means of Rural-
Urban Differences

Table 4 provides the predicted means of
the adolescent birth rates derived from
the unadjusted and adjusted models for
both ADI and HPSA categories. We ob-
served significant differences between
ruraland urban counties across all levels
of deprivation in the unadjusted models.
In the adjusted models, however, rural-
urban differences in the rate of ado-
lescent birth were attenuated among
the least and not very deprived counties
but remained significant among counties
that are somewhat or most deprived.

In the unadjusted model for HPSA
categories, higher adolescent birth rates
were noted for both rural and urban
counties as the county HPSA status
changed from none to partly or whole
designated shortage area. In the ad-
justed model, the difference in
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adolescent birth rates within the rural
and urban counties across all the HPSA
categories slightly leveled out, albeit with
rural counties continuing to have sig-
nificantly higher adolescent birth rates
compared with urban counties.

DISCUSSION

In our study, we noted significantly
higher adolescent birth rates as the level
of county deprivation moved from lower
to higher deprived categories for both
rural and urban counties. Adolescent
birth rates in rural communities were
higher than what was observed among
urban communities, which is consistent
with recent findings on rural-urban
differences in adolescent births.®"”
While these 2 findings are important,
our study also found that rural-urban
differences in the rate of adolescent
births persisted within comparable
levels of deprivation, particularly among
the most deprived counties. Impor-
tantly, the largest rural-urban

differences in adolescent birth rates
occurred among the most deprived
counties. These findings suggest that
higher levels of county deprivation may
have more of an impact on adoles-
cent births in rural communities than
what is observed among their urban
counterparts.

Furthermore, our study showed sig-
nificantly higher adolescent birth rates
by HPSA designation status among rural
counties compared with urban counties.
While these findings reveal the unique
characteristics of the HPSA status as a
useful social determinant of adolescent
birth, we believe that rural communities
have inherent vulnerabilities that con-
tribute to poorer health outcomes in-
cluding high adolescent birth rates.'>'®
For example, multilevel social and envi-
ronmental factors such as census divi-
sions, socioeconomic status, household
sizes, minority language, and less access
to health care facilities were shown to
positively influence poor health out-
comes including adolescent births. 627

In addition to access to care in phy-
sician practices, the availability of con-
traceptive services through other safety
net providers is also important. Our
study shows that each additional pri-
mary care physician reduced adolescent
birth rates by 0.04 births per 100000
population. Previous research suggests
that adequate contraceptive access in
vulnerable communities will likely re-
duce adolescent births.?>?%2° The Title X
program, administered by the Office of
Population Affairs within the US De-
partment of Health and Human
Services,***" has had meaningful im-
pacts on reducing adolescent births
through the provision of contraceptives
including long-acting reversible contra-
ceptives.> However, there remain
enormous challenges around contra-
ceptive access™ exacerbated by the



recent domestic gag rule that puts fur-
ther restrictions on Title X grantees.™
Our findings show that residents living in
deprived and medically underserved
rural communities are more likely to be
affected by these challenges. The Per-
formance Measure Learning Collabora-
tive could improve contraceptive access
in vulnerable rural and urban commu-
nities.® This collaborative facilitates
quality contraceptive care through clin-
ical performance measures and a hybrid
of effective best practices for Title X
grantees. Health care infrastructures
such as private insurance networks and
federally qualified health centers could
better expand access to contraceptive
care using performance measures
through collaborative learning.®> Also,
provision of contraceptive care through
telehealth could bridge the accessibility
gap and facilitate patient-centered
contraceptive services, leading to im-
proved wellness in deprived rural
communities.®

Limitations

This study is not without limitations. The
causes of rural-urban differences in
adolescent birth rates over time were
not examined in this study. As such,
definitive causes of rural-urban differ-
ences in adolescent birth rates remain
to be established.”” As shown by the
goodness-of-fit R? statistics for the ad-
justed models, itis evident that there are
other sources of variation that are cur-
rently unaccounted for by our models.
Also, we did not consider state-level
health care access, such as Medicaid
expansion, in the current study. In the
future, we will expand our current
models by examining the longitudinal
differences in the level of impact of
national policies on adolescent birth
rates, unintended pregnancies, and

repeat births in both rural and urban
counties of the United States.

Public Health Implications

Our study provides additional evidence
on rural disparities in terms of depri-
vation and structural barriers such as
HPSAs. Notably, our findings emphasize
that living in rural communities that of-
ten have disparate socioeconomic, de-
mographic, and structural vulnerabilities
is associated with higher adolescent
birth rates compared with urban com-
munities. Our study contributes to the
body of evidence on the impact of
adequate health care resources in re-
ducing adolescent births in rural com-
munities with underlying socioeconomic
and structural vulnerability, 6252829

Notably, each additional primary care
physician reduced adolescent birth
rates by 0.04 births per 100000 pop-
ulation. Although not completely suffi-
cient, availability and access to primary
care physicians could be crucial to ef-
fective contraceptive counseling and
follow-up procedures, particularly in the
most deprived rural communities.'®
Furthermore, there is the need to ad-
dress structural and financial barriers,
which could improve women's health
outcomes and reduce adolescent birth
rates especially in deprived rural
communities. AJPH
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