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Abstract

Objectives Social and structural barriers drive disparities in prenatal care utilization among minoritized women in the United
States. This study examined the impact of Arizona’s Health Start Program, a community health worker (CHW) home visiting
intervention, on prenatal care utilization among an ethno-racially and geographically diverse cohort of women.

Methods We used Health Start administrative and state birth certificate data to identify women enrolled in the program
during 2006-2016 (n=7,117). Propensity score matching was used to generate a statistically-similar comparison group
(n=53,213) of women who did not participate in the program. Odds ratios were used to compare rates of prenatal care uti-
lization. The process was repeated for select subgroups, with post-match regression adjustments applied where necessary.
Results Health Start participants were more likely to report any (OR 1.24, 95%CI 1.02—1.50) and adequate (OR 1.08, 95%CI
1.01-1.16) prenatal care, compared to controls. Additional specific subgroups were significantly more likely to receive any
prenatal care: American Indian women (OR 2.22, 95%CI 1.07—4.60), primipara women (OR 1.64, 95%CI 1.13-2.38), teens
(OR 1.58, 95%CI 1.02-2.45), women in rural border counties (OR 1.45, 95%CI 1.05-1.98); and adequate prenatal care:
teens (OR 1.31, 95%CI 1.11-1.55), women in rural border counties (OR 1.18, 95%CI 1.05-1.33), primipara women (OR
1.18, 95%CI 1.05-1.32), women with less than high school education (OR 1.13, 95%CI 1.00-1.27).

Conclusions for Practice: A CHW-led perinatal home visiting intervention operated through a state health department can
improve prenatal care utilization among demographically and socioeconomically disadvantaged women and reduce mater-
nal and child health inequity.

Significance

o What is already known on this subject? Prenatal care is associated with improved maternal and child health outcomes,
but significant social and structural determinants affect utilization of services among minority women in the US. Home
visiting programs have contributed to early initiation of and recommended frequency of prenatal care among health
disparate populations.

e What does this study add? Most empirical studies of prenatal home visitation programs include teams with licensed
health professionals. Arizona’s Health Start Program is one of few home visiting interventions associated with increased
prenatal care utilization in which CHWs are the primary interventionists.

e Impact of a community health worker (CHW) home visiting intervention on any and adequate prenatal care among
ethno-racially diverse pregnant women of the US Southwest.

Keywords Home visiting - community health worker - prenatal care - propensity score matching

Introduction

In this paper, we describe the relationship between partic-
ipation in the Health Start Program and the utilization of
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prenatal care (PNC), including among participant subgroups
associated with higher risks of adverse health outcomes,
based on demographic or socioeconomic characteristics.
This study is part of a larger research agenda evaluating
the effect of the Arizona Health Start Program on newborn
health, maternal healthcare utilization, and early child health
from 2006 to 2016 (Sabo et al., 2019, 2021).

Arizona is one of the largest US states by geographical
size but ranks fourteenth in population due to its rural geog-
raphy. Compared to the US, Arizona has higher proportions
of Latino (30.9% vs. 17.8%) and American Indian (5% vs.
1%) residents, but fewer African Americans (5% vs. 13%)
(ADHS, 2016). The demography is in part attributable to an
international border shared with Mexico and 21 federally
recognized American Indian Nations (ADHS, 2015). Nearly
25% of the population lives in rural areas, where the pov-
erty rate is almost double the national rate (ADHS, 2015).
20% of Arizonans live along the 370-mile Arizona-Mexico
border region, where PNC outcomes are worse compared to
the interior regions (McDonald et al., 2015). The teen birth
rate in Arizona exceeded the US average (29.5 vs. 20.3 per
1,000) in 2016, with rates highest among American Indian
and Latina teens (ADHS, 2016).

Maternal and child health inequities disparately affect
Latina and American Indian women in Arizona and the US
compared to non-Hispanic white women (Office of Minor-
ity Health, n.d.). Social, cultural, and structural barriers to
PNC are important factors. Barriers to PNC among Latina
and American Indian women include young maternal age
and primiparity, socioeconomic stressors, difficulty pay-
ing for care (e.g. limited health insurance), limited access
to healthcare (e.g. transportation, geography), demanding
work schedules, lack of social support, language barriers,
and under-resourced or rural health systems (Johnson, 2020;
Selchau et al., 2017; Shaffer, 2002). Living in medically
underserved areas, perceived discrimination by providers,
historical trauma (including devastating forced steriliza-
tion and infant separation policies), and limited access to
culturally sensitive providers all contribute to distrust of
the healthcare system and decreased use of PNC services
among Latina and American Indian women in the US (John-
son, 2020; NPWF 2019; Raglan et al., 2016; Selchau et al.,
2017; Shaffer, 2002).

Appropriate PNC utilization is linked to improved preg-
nancy and birth outcomes (Vintzileos et al., 2002) and, as an
early intervention, can subsequently reduce the cost burden
to families and health systems (Clements et al., 2007) and
positively impact the life-course health of women and their
families over generations.
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Objective

We assess whether participation in the Health Start Pro-
gram between 2006 and 2016 was associated with better
PNC outcomes among an ethno-racially and geographically
diverse cohort of women in Arizona. We used methodolo-
gies that meet rating criteria for “moderate” effectiveness
(the highest rating for which non-experimental comparison
group designs are eligible), established by Home Visiting
Evidence of Effectiveness (HomVEE) guidelines (Hom-
VEE, n.d.).

Methods
The Arizona Health Start Program

Health Start was created in 1984 in response to the rising
rates of inadequate PNC among pregnant Latina im/migrant
farm workers in the border region of southern Arizona. In
1994, under state legislation and the administration of the
Arizona Department of Health Services (ADHS) Bureau of
Women’s and Children’s Health, the program was expanded
to all 14 counties to serve a broader population of women
at higher risk for adverse birth outcomes. The program aims
to improve maternal and child health through several goals,
including increasing PNC use and reducing the incidence
of low birthweight infants. Recent evaluations of Health
Start (Sabo et al., 2019, 2021; Hussaini et al., 2011), find
significant reductions in the likelihood of low birthweight
outcomes and preterm birth among women who participated
in the program.

Women are eligible for Health Start if they are pregnant
or have a child under age two. As a community-based out-
reach program, Health Start employs community health
workers (CHWs) to identify, screen, and enroll pregnant
women early in their pregnancies and provide perinatal edu-
cation, referrals, and advocacy services promoting maternal
and child health (MCH). Health Start CHWs reflect the eth-
nic, cultural, and socioeconomic characteristics of the com-
munities they serve and act as the primary interventionists
(Sabo etal., 2019, 2021). They receive comprehensive train-
ing in CHW Core Competencies, including cultural media-
tion and provision of culturally appropriate health education
and information, care coordination and system navigation,
social support, advocacy and capacity building, and out-
reach (Rosenthal et al., 2016). CHWs undergo several hours
of training to develop program-specific skills and education
on home visiting, community outreach, emotional support,
and various perinatal and infant health topics, detailed in
Sabo et al., (2019).
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Table 1 Summary of the Adequacy of Prenatal Care Utilization
(APNCU) Index

Adequate Plus

Prenatal care begun by the 4th
month (of pregnancy) and 110%
or more of recommended (prenatal
care) visits received

Adequate Prenatal care begun by the 4th
month and 80-109% of recom-
mended visits received
Prenatal care begun by the 4th
month and 50-79% of recom-

mended visits received

Intermediate

Inadequate Prenatal care begun after the 4th
month or less than 50% of recom-

mended visits received
Summary from: Kotelchuck 1994. An evaluation of the Kessner
Adequacy of Prenatal Care Index and a proposed Adequacy of Pre-
natal Care Utilization Index. American Journal of Public Health 84,
1414 1420, https://doi.org/10.2105/AJPH.84.9.1414

Summary of Prenatal Education Within Health Start

Health Start CHWs assist with accessing appropriate PNC
services and provide prenatal education, referrals, and advo-
cacy for clients. Prenatal education includes information
about the importance of early and continuous PNC from a
medical provider, what to expect in pregnancy and labor,
healthy behaviors during pregnancy (e.g. nutrition, physi-
cal activity), warning signs in pregnancy, and other related
topics based on client need. CHWs screen for substance
use (i.e. alcohol, tobacco, drug), and signs of perinatal
depression, partner abuse, and other social determinants of
MCH-related behaviors as needed. CHWs follow their cli-
ents through their pregnancy, with up to four (4) prenatal
home visits per month, and may attend labor and delivery.
While most CHW services are delivered in prescheduled
home visits, these may also be provided at community loca-
tions or alternative living situations such as rehabilitation
centers, jails, inpatient treatment centers, homeless shelters,
and alternative high schools for pregnant teens. Health Start
CHWSs build rapport within their communities and with
their clients by leveraging their trusted relationships and
knowledge of resources to meet the needs of high-risk preg-
nant women and their families (Sabo et al., 2017).

Outcome Measures

Our outcome measures are derived from the Adequacy of
Prenatal Care Utilization (APNCU) index, summarized in
Table 1 (Kotelchuck, 1994). The APNCU Index assesses
(a) adequacy of initiation of PNC (month PNC began), and
(b) adequacy of received services, measured as the ratio of
actual (reported) number of prenatal visits to the recom-
mended number of visits per American College of Obste-
tricians and Gynecologist (ACOG) guidelines: monthly

10370

Records met initial
inclusion criteria

Study-eligible
(enrolled during pregnancy)

17327

Total women enrolled in
Health Start

(2006-2016)

7117

(e.g. Health Start program
criteria, linked to birth

certificates, singleton birth) Incligible for study

3,253
(enrolled postpartum)

Fig. 1 Intervention Group Selection

visits through week 28, biweekly visits through week 36,
and weekly visits thereafter, adjusted for date of initiation of
PNC (American Academy of Pediatrics and ACOG, 2017).
This index generates four levels: Inadequate, Intermediate,
Adequate, and Adequate Plus. The primary measures used
for the present analysis are the utilization of any PNC (vs. no
PNC) and the receipt of at least Adequate PNC (Adequate or
Adequate Plus vs. Intermediate and Inadequate PNC). For
completeness we also look at each endpoint of the index:
Adequate Plus PNC (vs. Adequate, Intermediate, and Inad-
equate) and Inadequate PNC (vs. Intermediate, Adequate
and Adequate Plus).

Study Population & Research Design

Our initial study population includes all births reported to
the Arizona Vital Records Birth Database between 2006 and
2016 (the year the present study was initiated). The inter-
vention group was identified by linking Health Start enroll-
ment records to state birth certificate records. Details of
the linking process are found in the Health Start evaluation
protocol (Sabo et al., 2019). Intervention group eligibility
was limited to participants who (1) were enrolled prior to
giving birth and (2) linked to a certificate for live singleton
birth. These criteria resulted in 7,117 women in the Health
Start intervention group (Fig. 1). This research follows pre-
vailing ethical principles and obtained a waiver of informed
consent, approved by the University of Arizona and ADHS
Human Subjects Review Boards. This is not based upon
clinical study or patient data.

Given the criteria that must be met in order to partici-
pate in Health Start, the intervention group is (on average)
demographically and socio-economically different from the
population of Arizona women as a whole. Accordingly, we
used propensity score matching (PSM) to identify a statis-
tically appropriate synthetic control group from the birth
certificate records. PSM restricts intervention-control com-
parisons to women with statistically similar baseline (i.e.
pre-intervention) characteristics. Variables used to match
potential controls to the intervention group include charac-
teristics that determine Health Start eligibility, i.e. demo-
graphic, socioeconomic (SES), and medical risk factors.
Other matching variables include additional demographic
characteristics, and geographic and time-period indicators.
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Table 2 Prenatal Care (PNC) Outcomes, Arizona State Rates (2006-2016)

Statewide Primipara Rural Border Latina American Indian Less than High School Teen
Any PNC 97.9% 98.4% 95.4% 97.0% 97.2% 95.8% 96.8%
< Adequate PNC* 15.3% 13.9% 25.1% 20.0% 27.0% 25.7% 24.6%
> Adequate PNC® 71.3% 72.9% 62.8% 65.3% 54.7% 58.4% 59.9%
Adequate Plus PNC  27.3% 27.7% 23.1% 24.8% 18.0% 22.7% 21.6%

Outcomes based on APNCU Index categories (see Table 1)
a. Includes ‘Inadequate’ and ‘Intermediate’ categories

b. Includes ‘Adequate’ and ‘Adequate Plus’ categories

These restrict candidate matches to women who gave birth
within the same locations and calendar years and implicitly
accounts for broad macroeconomic conditions (Dehejia &
Wahba, 2002).

All variables used for the matching and outcome com-
parisons were derived from birth certificate records. While
the information from these records is limited, this registry
is one of few available large-scale resources from which
common secondary data for both intervention and control
groups may be obtained. Propensity scores were estimated
via logistic regression and used to identify each Health Start
participant’s nearest statistical neighbor(s). Multiple near-
est-neighbor matches (i.e. ties) were permitted based on
propensity score. In these cases, software-generated weights
account for the number of control-group matches and the
number of intervention group members with the same pro-
pensity score to mimic a one-to-one match. This resulted in
53,213 women in the synthetic control group (unweighted).

PSM is a non-experimental comparison group design.
Upon meeting criteria prescribed in the What Works Clear-
inghouse (WWC) Standards Handbook (Version 4.1, 2020),
these designs qualify for HomVEE’s “moderate” effective-
ness rating (HomVEE, n.d.; What Works Clearinghouse
2020). These criteria concern the establishment of baseline
equivalence, so that differences in outcomes can be clearly
attributed to the intervention itself. In order to qualify, the
standardized differences (SD) between variables used for
matching the intervention and control groups must be below
0.25. For those groups where all SDs fall below 0.05, no
further adjustment is necessary. Where the SD is above
0.05 and below 0.25, further (post-matching) adjustment is
required.

We repeated the PSM matching process and subsequent
outcome comparisons for six high-risk and/or disadvantaged
subgroups: Latina and American Indian women, women
residing in rural Arizona-Mexico border counties, women
with less than a high school/GED education, teen (under
age 20) mothers, and primipara women. While these groups
are not mutually exclusive, these individual demographic
and socioeconomic characteristics are important Health
Start eligibility criterion, and markers of historical under-
service by maternal and child health programs, historically
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low engagement in prenatal care, and/or increased risk
for adverse birth outcomes (e.g. preterm birth, low birth-
weight). Table 2 reports the PNC outcomes for these groups.
While rates of any PNC exceed 95% for all groups, rates
of subsequent PNC among these groups are worse com-
pared to the State averages (with the exception of primipara
women). With respect to at-least-adequate care, the differ-
ences range from 6% points (Latina women) to nearly 17%
points (American Indian women).

Results
Population Characteristics & Matching

Descriptive statistics for the variables used to gener-
ate the matched-control cohorts, for the state and Health
Start cohorts and six subgroups, are reported in Tables 3a-
3c. Individual demographic and health control variables
included age, race/ethnicity and country of birth, marital
and cohabiting status, a first birth indicator, and presence
of any reported pre-existing health conditions considered
risk factors (non-gestational diabetes, hypertension, and/
or previous preterm birth). Direct SES measures included
maternal education and the primary insurance payer. We
also included individual controls for county of residence
and calendar year. Given some characteristics are distrib-
uted differently within subgroups, models for these popula-
tions included additional interactions between covariates to
achieve balance (not reported here, all results) available on
request.

Of the 961,926 total births reported in Arizona between
2006 and 2016 approximately 0.75% were by women who
participated in Health Start. Compared to statewide aver-
ages, Health Start participants were more likely to be teen
parents (20% vs. 9.9%), more likely to have less than high
school/GED education (32.8% vs. 21.7%), more likely to
identify as Latina (59.1% vs. 41.9%) and American Indian
(11.8% vs. 6.0%), more likely to have been born in Mexico
(27.9% vs. 18.8%), more likely to be insured by Medicaid
(82.5% vs. 53.8%), less likely to be married (37.8% vs.
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Table 3a Matching Results (Baseline Equivalence) for Health Start Participants: Full Cohort & Primipara Subgroup

Arizona Full Cohort Primipara

Non-HSP HSP  Matches p-value SD HSP  Matches p-value SD
N (Unweighted) 961,926 7,177 53,213 2,994 18,213
Maternal age
Age<20 9.9 17.6  16.6 0.132  0.027 340 33.1 0477  0.040
Age 2024 253 344 352 0.353 409 427 0.173
Age 25-30 (ref) 34.0 284 284 0.985 18.0 17.8 0.840
Age>30 30.8 19.6 19.8 0.737 7.0 6.3 0.301
Race/ethnicity
White 42.4 240 238 0.754  0.022 272 275 0.772  0.030
American Indian 6.0 11.8 11.8 0.938 9.8 10.1 0.666
Latina 41.9 59.1  59.7 0.444 57.7 577 0.958
Other race/ethnicity (ref) 9.7 5.1 4.7 0.216 5.3 4.7 0.286
Maternal nativity
US (ref) 73.6 68.6 684 0.774  0.007 77.6 79.0 0210 0.034
Mexico 18.8 279 282 0.696 193 183 0.337
Outside US 7.6 3.5 3.4 0.819 3.1 2.7 0.399
Maternal education
Less than high school (ref) 21.7 32.8 331 0.624  0.028 27.7 269 0.528  0.035
High school/GED 28.9 357 352 0.565 379 374 0.729
Some post-secondary 25.1 23.8 238 0.969 258 262 0.724
4-year degree or more 22.5 73 7.1 0.561 8.4 9.0 0.435
Education missing 1.6 0.3 0.5 0.158 0.3 0.4 0.332
Insurance/payer
Private/commercial insurance 41.1 13.8  13.8 0.923 0.013 16.1 169 0.403 0.022
Medicaid 53.8 825 827 0.758 804 79.7 0.497
Other insurance (ref) 5.1 3.7 3.5 0.420 3.5 34 0.832
Married 54.5 37.8  38.0 0.796  0.004 28.0 27.7 0.795  0.007
Cohabiting 75.6 624 626 0.836  0.003 549 548 0.979  0.001
Primipara 36.9 41.7  40.7 0222 0.020 100.0 100.0 1.000
Pre-existing health risk’ 8.2 113  10.5 0.108  0.027 84 7.6 0294  0.027

HSP: Health Start Program; SD: Standardized Difference

1. Pre-existing health risks defined as presence of pre-existing (non-gestational) diabetes and hypertension, and/or previous preterm birth

All models control for median income at zip code level, county of residence, and birth year. Subgroup matching models may include additional

interactions between controls to achieve baseline equivalence

54.5%) or cohabitating (62.6% vs. 75.6%), and have higher
pre-existing health risks (11.3% vs. 8.2%) (Table 3a).
Tables 3a-3c also show that baseline equivalence between
the Health Start cohorts and their matched controls was
largely achieved. All SDs were <0.05 for the full Health
Start cohort and the primipara and less-than-high-school
subgroups, meeting the strict baseline equivalence criteria.
For the Latina, American Indian, teens, and rural border
county subgroups additional adjustments were required. Per
WWC guidelines, we used logistic regression models that
included Health Start participation and all variables used in
the matching models, with software-generated weights (the
full results from these regressions are available on request).

Main Findings

Tables 4a and 4b report the unadjusted propensity-score
matched, and regression-adjusted propensity-score matched
odds ratios associated with Health Start participation, along
with the 95% confidence intervals. For consistency we
describe the adjusted results here. Health Start participants
were generally more likely to report both any and adequate
PNC compared to the matched control group. Compared to
the matched controls, participants were 24% more likely to
receive any prenatal care (OR 1.24, 95%CI 1.02—-1.50 ) and
8% more likely to receive adequate prenatal care (OR 1.08,
95%CI 1.01-1.16). These program effects are higher among
specified subgroups, reported below.

@ Springer
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Table 3¢ Matching Results (Baseline Equivalence) for Health Start Participants: Less than High School & Teens Subgroups

Less than High School Teens (under age 20)

Education

HSP  Matches p-value SD HSP  Matches p-value SD
N (Unweighted) 2,351 18,408 1,260 6,832
Maternal age
Age<20 30.8 303 0.681  0.029 100.0 100.0 1.000  0.000
Age 20-24 27.1 268 0.793 0.0 0.0
Age 25-30 (ref) 21.1 208 0.802 0.0 0.0
Age>30 209 221 0.320 0.0 0.0
Race/ethnicity
White 146 145 0.901  0.020 222 227 0.775  0.058
American Indian 1.1 10.7 0.607 125 122 0.809
Latina 70.1  70.5 0.799 62.3  63.0 0.711
Other race/ethnicity (ref) 4.1 4.4 0.665 2.9 2.1 0.161
Maternal nativity
US (ref) 58.6 58.1 0.745 0.032 833 85.6 0.111  0.073
Mexico 385 385 0.952 16.1 14.1 0.165
Outside US 2.8 3.4 0.276 0.6 0.3 0.247
Maternal education
Less than high school (ref) 100.0 100.0 1.000  0.000 57.5 57.8 0.878  0.044
High school/GED 0.0 0.0 348 346 0.933
Some post-secondary 0.0 0.0 7.3 7.0 0.757
4-year degree or more 0.0 0.0 0.0 0.0 0.451
Education missing 0.0 0.0 0.3 0.4 0.755
Insurance/payer
Private/commercial insurance 33 33 1.000  0.022 6.0 5.8 0.800  0.017
Medicaid 933 937 0.595 90.6 91.0 0.679
Other insurance (ref) 34 3.1 0.460 34 3.2 0.738
Married 28.8 274 0270  0.032 11.7 9.5 0.070  0.072
Cohabiting 558 5438 0.519  0.026 41.8 40.6 0.544  0.030
Primipara 352 358 0.670  0.012 80.8 83.6 0.068  0.073
Pre-existing health risk! 10.1 9.6 0.557 0.017 3.8 4.5 0.370  0.036

HSP: Health Start Program; SD: Standardized Difference
1. Pre-existing health risks defined as presence of pre-existing (non-gestational) diabetes and hypertension, and/or previous preterm birth

All models control for median income at zip code level, county of residence, and birth year. Subgroup matching models may include additional
interactions between controls to achieve baseline equivalence

Table 4a Unadjusted and Adjusted Odds-Ratio Effects of Health Start Participation on Any and Adequate Prenatal Care

Any Prenatal Care Adequate/Adequate Plus Prenatal Care

(vs. no Prenatal Care) (vs. Intermediate and Inadequate Prenatal Care)

Unadjusted Regression Adjusted Unadjusted Regression Adjusted

(Logistic) (Logistic)

Health Start Population OR 95% CI! OR 95% CI OR 95% CI! OR 95% CI
Statewide 1.23% 1.04, 1.46 1.24% 1.02, 1.50 1.08%* 1.02, 1.15 1.08* 1.01, 1.16
Primipara 1.58%** 1.16,2.15 1.64%** 1.13,2.38 1.16%* 1.06, 1.27 1.18** 1.05,1.32
Rural border counties 1.32 1.00, 1.74 1.45* 1.05,1.98 1.17** 1.05,1.30 1.18%* 1.05,1.33
Latina 1.16 0.96, 1.41 1.17 0.94, 1.47 1.06 0.99, 1.14 1.07 0.98,1.17
American Indian 2.05* 1.14,3.70 2.22% 1.07, 4.60 1.05 0.89, 1.25 1.05 0.86,1.29
Less than high school 1.25 0.98, 1.59 1.28 0.97, 1.69 1.12* 1.02, 1.24 1.13* 1.00, 1.27
Teen mothers (age <20) 1.53* 1.07,2.19 1.58* 1.02,2.45 1.27%%** 1.11,1.46 1.31%* 1.11,1.55

1. Unadjusted Confidence interval based on estimated propensity score
*¥** p<.001; ** p<.01; * p<.05

Any Prenatal Care As described, women who participated in Health Start dur-
ing 2006-2016 had a higher rate of any PNC as a group
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Table 4b Unadjusted and Adjusted Odds-Ratio Effects of Health Start Participation on Any and Adequate Prenatal Care

Adequate Plus Prenatal Care

(vs. Adequate, Intermediate, or Inadequate Prenatal

Inadequate Prenatal Care
(vs. Intermediate, Adequate, or Adequate Plus Prenatal

Care) Care)
Unadjusted Regression Adjusted Unadjusted Regression Adjusted
(Logistic) (Logistic)

Health Start Population OR 95% CI! OR 95% CI OR 95% CI! OR 95% Cl
Statewide 1.05 0.98,1.13 1.05 0.97,1.13 0.99 1.06, 0.92 1.00 0.92, 1.08
Primipara 1.11 1.00, 1.24 1.10 0.97,1.24 0.87* 0.97,0.78 0.86* 0.76, 0.98
Rural border counties 1.10 0.97,1.25 1.08 0.93,1.24 0.85%* 0.96, 0.76 0.84* 0.74, 0.96
Latina 1.12* 1.02,1.22 1.12%* 1.01, 1.25 0.99 1.08, 0.92 1.00 0.90, 1.10
American Indian 1.07 0.86, 1.34 1.04 0.80, 1.33 1.14 0.94, 1.38 1.15 0.92,1.45
Less than high school 1.16* 1.03, 1.32 1.18* 1.02, 1.36 1.01 091, 1.13 1.03 0.90, 1.17
Teen mothers (age <20) 1.03 0.87,1.23 1.03 0.85,1.26 0.88 1.02,0.75 0.87 0.73, 1.05

1. Unadjusted Confidence interval based on estimated propensity score.

*¥** p<.001; ** p<.01; * p<.05

compared to their matched controls. This is nominally true
for all subgroups (Table 4a). American Indian participants
were 122% more likely to receive any PNC (OR 2.22,
95%CI 1.07—4.60). Primipara participants (OR 1.64, 95%CI
1.13-2.38), teen participants (OR 1.58, 95%CI 1.02-2.45),
and participants in rural border counties (OR 1.45, 95%CI
1.05-1.98) were also all more likely to have reported any
PNC compared to their matched controls. Although rates
were higher for Latina women and women with less than
high school education, the differences were not statistically
significant.

Adequate Prenatal Care

We found that all subgroups of women who participated in
Health Start during 2006-2016 had higher rates of (at least)
Adequate PNC (vs. Intermediate or Inadequate PNC) com-
pared to matched controls (Table 4a). Teen participants were
31% more likely to receive adequate PNC (OR 1.31, 95%CI
1.11-1.55) and both primipara participants (OR 1.18,
95%CI 1.05-1.32) and rural border county participants (OR
1.18, 95%CI 1.05-1.33) were 18% more likely, compared to
their matched controls. Although adequate PNC rates were
higher for Latina and American Indian participants, the dif-
ferences were not statistically significant.

Adequate Plus and Inadequate Prenatal Care

For completeness, Table 4b reports the impact of Health
Start participation on the two endpoints of the APNCU
Index: Adequate Plus (the highest) and Inadequate (the
lowest). While all subgroups of women who participated in
Health Start during 2006-2016 had nominally higher rates
of Adequate Plus PNC compared to their matched controls,
only among Latinas and women with less than high school
education were the differences statistically significant. At
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the other end of the index, only rural border county and pri-
mipara participants were significantly less likely to report
Inadequate PNC, compared to their matched control groups.

Discussion

Results of our study show that participation in Health Start
significantly improves initiation and utilization of prenatal
care, as a whole and among a number of diverse subgroups
of participants including American Indian women, women
residing in rural Arizona-Mexico border counties, women
with less than a high school/GED education, teens, and pri-
mipara women.

Health Start CHWs receive Core Competency and mater-
nal and child-specific training designed to deliver access to
and appropriate utilization of PNC. These trainings contrib-
ute to efforts which provide both medical and non-medical
supports known to address the social determinants of PNC
generally (Redding et al., 2015), especially among ethno-
racially diverse women (Pan et al., 2020; Redding et al.,
2015; Tough et al., 2006). Community embeddedness and
outreach to women preconception and prenatally may con-
tribute to their ability to provide timely perinatal education
known to enhance likelihood of PNC utilization.

More broadly, among studies of CHW MCH home visi-
tors, CHWs often provide practical, non-medical, peer-like
support in women’s homes, focusing on social support,
practical assistance, supporting optimal prenatal health, and
connections to community resources (Tough et al., 2006).
In the US, CHWs are known to contribute to the initiation
of early and appropriate PNC among health disparate popu-
lations, consistent with our results (Coughlin et al., 2013;
Rosenbach et al., 2010; Rossouw et al., 2019; Williams et
al., 2017). These findings build on earlier research which
showed that Health Start participation was associated with
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positive effects on birth outcomes (Sabo et al., 2021; Hus-
saini et al., 2011). To this, our study adds evidence support-
ing the efficacy of CHW promotion of the importance of
PNC, which in turn supports the efficacy of CHW-led home
visiting interventions generally and among demographi-
cally diverse populations of women as well. Moreover,
most empirical studies of prenatal home visitation effec-
tiveness examine programs which employ licensed health
professionals (e.g. nurses and social workers) in combina-
tion with a peer educator or CHW (Flynn et al., 2008; Pan
et al., 2020; Roman et al., 2014; Williams et al., 2017). In
contrast, the Arizona Health Start Program is one of the few
US-based programs where CHWs are the primary interven-
tionists, which can now be associated with increased PNC
access and utilization (Coughlin et al., 2013; Rosenbach et
al., 2010).

The positive program effects among American Indian
women, women in Arizona-Mexico border counties, and
teens is particularly promising. The Arizona Health Start
Program has prioritized partnering with county health
departments and community-based health centers with
strong positive ties within border regions and tribal nations.
Health Start employs local Latina and American Indian
CHWs as MCH home visitors to promote prenatal health-
care access and education in their communities through cul-
tural and traditional knowledge and practices. Health Start
tailors home visitation to directly meet community needs.
This includes navigation of the unique Indian Health Ser-
vice and tribally-operated healthcare systems, coordinating
binational systems of care in the border region, and work-
ing closely with alternative schools for teen parents. CHWs
provide trusted social support, preconception health educa-
tion (including pregnancy prevention), and coordinate care
services.

Ultimately, Health Start CHWSs reflect the communities
and women they serve. The CHW-led home visiting activi-
ties exceed the provision of perinatal health education;
CHWs provide camaraderie, critical links to the health and
social service systems foundational to utilization of PNC
services, and social support to navigate the social determi-
nants of MCH. While these functions are not measured in
this present study they are worth acknowledging. Despite
systematic, structural, and social barriers experienced by
many pregnant women in Arizona, our study demonstrates
an increase in utilization of PNC services among those who
participated in the Health Start Program. Future analyses of
Health Start should consider the program-level mechanisms
for producing these outcomes.

Limitations

A primary limitation of the present study is our reliance
on birth certificate data for the creation of our PNC mea-
sures. These records use a combination of medical records
and self-report to quantify PNC encounters and as a result
this information can be inaccurate (Gregory et al., 2019).
Consequently, our results are likely to be subject to mea-
surement-error bias. A more general limitation of matching
methods is the assumption that participation in the inter-
vention is fully explained by observable characteristics.
In fact, Health Start eligibility includes one or more social
risk factors (e.g. domestic violence, lack of social support,
inconsistent employment), which are not collected on birth
certificates and thus not included in our analyses. To the
extent that these programmatic factors are associated with
reduced engagement with PNC or over-represented in the
Health Start population, our results likely underestimate
the impact of Health Start, while participant motivation
and other individual level factors may mean the effects
are over-stated. Additionally, while less than 1% of Health
Start women reported participating in other home visiting
programs, interaction with other such programs could bias
estimated treatment effects attributed solely to Health Start.
Finally, while matching methods developed control groups
with similar baseline characteristics, the results are reflec-
tive of Arizona’s unique demography and may have limited
external validity for other populations.

Conclusions for Practice

This research contributes to emerging evidence of the
impact of CHWs in coordinated systems of PNC and may
provide guidance to policymakers, practitioners, and admin-
istrators efficiently target outreach and enrollment resources
to potentially reduce the cost burden to health systems. In
Arizona, this study provides strong evidence for sustainable
investment for rural, tribal, and border CHW home visita-
tion sites to ensure MCH care continuity and equity among
ethno-racially and geographically diverse women. Future
evaluation of Health Start will investigate the program
impact on additional maternal and child health outcomes,
with particular focus on families insured by Medicaid. Tar-
geted investment in Health Start to engage with nulliparous
young women (including adolescents) across Arizona could
improve reproductive health planning, improve preconcep-
tion health, and reduce unintended pregnancy through early
and adequate engagement with prenatal care.
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