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Receipt in Early Childhood
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Introduction: This study evaluates participation in Wisconsin Medicaid’s Prenatal Care Coordination
(PNCC) program and its association with children’s well-child visit (WCV) receipt.

Study Design: Data came from linked Wisconsin birth records (2011 to 2015) and Medicaid claims
and enrollment data (2010 to 2019). The sample comprised 113,347 children with Medicaid-paid
births and continuous Medicaid enrollment ranging from 12 to 48months post-birth. A sibling subsam-
ple comprised of 35,373 children. PNCC receipt in pregnancy was measured dichotomously (none; any)
and categorically (none; assessment/care plan only; service uptake). Any WCV receipt and recom-
mended WCV receipt (which varied by age) were measured during each year from age 0 up to 4 years
old. Conventional logistic regressions and sibling fixed effects (FE) regressions estimated associations
between PNCC receipt and WCV receipt.

Results: Demographic-adjusted sibling FE regressions—which best control for unobserved confound-
ing—indicated that any PNCC was positively associated with children receiving any WCVs at age 0 to
<1 year-old (OR 1.48; 95% CI 1.05–2.08) and at age 1 to<2 years old (OR 1.24; 95% CI 1.03–1.50). In
addition, adjusted sibling FE regressions found that PNCC service uptake was associated with children
receiving the recommended number of WCVs at age 0 to<1 year-old (OR 1.35; 95% CI 1.18–1.55).

Conclusions: PNCC may improve children’s WCV attendance in the first 2 years of life. Findings under-
score the potential for obstetric care coordination programs to enhance the continuity of preventive care
for participating families. ( J Am Board FamMed 2025;38:513–538.)
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Introduction
Federal Medicaid expansion in the mid-1980s
broadened eligibility, coverage, and benefits
for maternal health services among low-income
Americans.1 Subsequently, many states developed
obstetric care coordination programs,2,3 includ-
ing Prenatal Care Coordination (PNCC) in
Wisconsin. PNCC is a Medicaid-funded, non-
pharmacologic intervention that supplements

standard prenatal care with tailored social and edu-
cational services to improve maternal and infant
health.4 Covered services—which include drug and
alcohol cessation, psychosocial therapy, nutrition
counseling, housing support, and food-purchasing
assistance—intervene on behavioral and structural
risk factors of adverse pregnancy outcomes. Research
suggests that PNCCreduces the risks of pretermbirth
and low birth weight,5,6 with similar benefits observed
in adjacent programs.7–12

PNCC’s effectiveness relies on beneficiary-clini-
cian relationships. Through periodic contact, clini-
cians meet directly with enrolled beneficiaries to
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identify and provide services that align with their
needs, desires, and values.4 Clinicians and beneficia-
ries then develop a tailored care plan, and clinicians
render services directly or assist beneficiaries in
receiving those services by organizing at-home visits
or nonemergency transportation. This connects
PNCC participants to health care that they other-
wise might not receive,13 thereby promoting health
care continuity during and following pregnancy.14

Indeed, studies of adjacent programs found that par-
ticipation increased maternal receipt of prenatal,
postpartum, and family planning care.15,16 Even
PNCC assessment alone may help beneficiaries, as
clinicians can connect assessed nonparticipants to
services that bettermeet their health care needs.14

If PNCC clinicians help pregnant Medicaid
beneficiaries receive additional health care, then
PNCC clinicians may also help beneficiaries attain
health care for their infants—in particular, well-
child visits (WCVs).17 PNCC and adjacent pro-
grams have increasingly promoted their services as
holistic strategies that transition families from
prenatal care to preventive care following preg-
nancy.18–20 Since PNCC clinicians help partici-
pating beneficiaries plan for their infant’s health
care,13 clinicians may educate beneficiaries on the
utility of WCVs, recommended WCV scheduling,
and support systems for attending WCVs. Assisting
beneficiaries with WCV attendance is particularly
relevant, as WCVs and prenatal care share many
barriers to access: inadequate transportation, work,
childcare, and low income.13,14,21–24

Presently, few studies investigatewhether obstetric
care coordination impacts children’s WCV receipt.
Analyses of Michigan’s Maternal Infant Health
Program (MIHP) during 2009 to 2012 found that
assessment for services increases an infant’s WCV
receipt in the first year of life15—with dose-response
effects among assessed families25—but impact beyond
infancy is unknown. An evaluation of PNCC during
2008 to 2015 indicated that service receipt in preg-
nancy increases WCV receipt for older children in
the family,26 although impact onWCVs for the infant
of that pregnancy was unexamined. With little atten-
tion to this topic, there is an opportunity to investigate
obstetric care coordination’s effect on WCV receipt
after the first year of life and with more recent data to
better understand how these programs impact health
care continuity.

This study investigates the relationship between
maternal PNCC receipt in pregnancy and children’s

WCV receipt in a Wisconsin birth cohort with data
spanning 2010 to 2019. We track WCVs from 0 to
4 years old to examine whether care coordination has
enduring benefits onWCV receipt throughout early
childhood. We hypothesize that PNCC uptake is
positively associated with WCV receipt during and
beyond infancy.

Methods
Data

We analyzed Big Data for Little Kids, a longitudi-
nal cohort that links Wisconsin birth records for
live, in-state, resident deliveries toMedicaid claims
and Medicaid enrollment files from the Wisconsin
Administrative Data Core. The Appendix includes
codes for identifying Medicaid claims for live
delivery, PNCC, and WCVs. Records include
unique maternal and child identifiers to create
family clusters. Cohort linkage has been described
previously.27

We sampled Medicaid-paid births (2011 to
2015) with linked Medicaid claims (2010 to 2019)
and applied 4 inclusion criteria (Figure 1): continu-
ous Medicaid coverage for children for at least 12
months post-birth to measure WCV receipt within
the first year of life; continuous Medicaid coverage
for mothers for at least 3 months leading up to
delivery to measure PNCC receipt during preg-
nancy; singleton-born; and complete information
on analyzed variables (listed later). From 327,132
birth records, we identified 135,772 Medicaid-paid
births (41.5% of all birth records). Applying inclu-
sion criteria yielded a full sample of 113,347 chil-
dren (83.5% of Medicaid-paid births). We then
generated a sibling sample of 35,373 children (31.2%
of the full sample) for sibling fixed effects (FE)
analyses. Within full and sibling samples, we cre-
ated 3 subsamples on children’s continuous Medicaid
enrollment: 24 months post-birth (full: 91,652
children; sibling: 31,224 children); 36 months
post-birth (full: 81,537 children; sibling: 28,780
children); and 48 months post-birth (full: 73,598
children; sibling: 26,453 children). These samples
captured WCVs in the second, third, and fourth
years post-birth while maximizing sample sizes.

Prenatal Care Coordination

PNCC is a Wisconsin state-managed Medicaid pro-
gram that administers social and behavioral services
to pregnant beneficiaries to improve maternal and
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infant health.4 Clinicians can render PNCC assess-
ments, care plans, and services if they meet 2 crite-
ria: they are a Wisconsin Medicaid-enrolled health
care professional; and they are employed at a
PNCC-certified clinical or community-based serv-
ice agency (eg, hospital, local public health depart-
ment).28 Examples of PNCC clinicians include
nurses, physicians, dieticians, and social workers.
PNCC clinicians may differ from a beneficiary’s
primary prenatal care clinician. The PNCC pro-
gram does not directly mandate communication
between PNCC clinicians and prenatal care clini-
cians. Providing institutions earn PNCC certifi-
cation by submitting management plans to the
Wisconsin Department of Health Services to dem-
onstrate the capacity for administering PNCC.

To enroll, pregnant Medicaid beneficiaries com-
plete an assessment at a PNCC-certified agency with
or without referral.28 Beneficiaries qualify for serv-
ices if they are <18 years old or report at least 4 of
31 risk factors on a questionnaire (listed in the
Appendix).29 Risk factors relate to demographic

background (eg, no college education), pregnancy
history (eg, prior preterm birth), living conditions
(eg, homelessness), and health behavior (eg, tobacco
use). Questionnaires are available in the English,
Hmong, and Spanish languages.30 Eligibility is
intentionally wide to broaden program outreach.
Participating beneficiaries and care coordinators
develop care plans and meet as needed (however,
care coordinators can only bill for services once per
30 days).28 Services last from initiation to 60 days
postpartum.

We measured PNCC receipt during pregnancy
dichotomously (none; any) and categorically (none;
assessment/care plan only; service uptake). “PNCC
service uptake” indicates PNCC service receipt
beyond the care planning stage.We chose a categor-
ical measure of PNCC over a continuous measure
(eg, number of claims) as PNCC clinicians can only
bill for services once per 30 days but often meet with
participating beneficiaries more frequently.14,28 We
defined pregnancy as the period between conception
(estimatedwith gestational age) and the birthdate.

Figure 1. Sampling procedure.

Sampling pool: 327,132 unique birth records (2011-2015)

191,360 (58.5%) records excluded. Did not link to a Medicaid 
claim for live delivery. 

135,772 birth records

Stepwise inclusion criteria:
   1. Continuous Medicaid enrollment for children, 0 to 12 
       months post-birth (11,549 records excluded; 8.5%)
   2. Continuous Medicaid enrollment for mothers, 3 months
       pre-delivery to delivery (6,481 records excluded; 4.8%) 
   3. Singleton-born (3,269 records excluded; 2.4%)
   4. Complete information on analyzed variables (1,126
       records excluded; 0.8%)      

FULL SAMPLE: 113,347 CHILDREN TO 94,798 MOTHERS SIBLING SAMPLE: 35,373 CHILDREN TO 16,824 
MOTHERS (31.2% OF FULL SAMPLE)

113,347 children (100% of full sample) 35,373 children (100% of sibling sample)

Follow
-up from

 0 to 48 m
onths post-birth 

(continuous M
edicaid enrollm

ent)

Medicaid enrollment: 12 months (1 year) Medicaid enrollment: 12 months (1 year)
Age of WCV outcome measurement: 0 to <1 year-old Age of WCV outcome measurement: 0 to <1 year-old
91,652 children (80.9% of full sample) 31,224 children (88.3% of sibling sample)
Medicaid enrollment: 24 months (2 years) Medicaid enrollment: 24 months (2 years)
Age of WCV outcome measurement: 1 to <2 years-old Age of WCV outcome measurement: 1 to <2 years-old
81,537 children (71.9% of full sample) 28,780 children (81.4% of sibling sample)

Age of WCV outcome measurement: 3 to <4 years-old Age of WCV outcome measurement: 3 to <4 years-old

Age of WCV outcome measurement: 2 to <3 years-old Age of WCV outcome measurement: 2 to <3 years-old
73,598 children (64.9% of full sample) 26,453 children (74.8% of sibling sample)
Medicaid enrollment: 48 months (4 years) Medicaid enrollment: 48 months (4 years)

Medicaid enrollment: 36 months (3 years) Medicaid enrollment: 36 months (3 years)

Abbreviations: WCV, well-child visit.
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Well-Child Visits

WCVs are routine preventive health care visits from
birth to early adulthood that encompass develop-
mental assessments, immunizations, and screenings
for oral, visual, and hearing health.17WCVspromote
early-life wellbeing, reduce the risk of emergency vis-
its and hospitalization, and increase preventive dental
care among infants and young children.31–33Thefirst
outcome was any WCV receipt (no; yes) at 4 points
in a child’s life: age 0 to<1 year old; age 1 to<2 years
old; age 2 to <3 years old; and age 3 to <4 years
old. The second outcome was recommended WCV
receipt (no; yes) at 3 time points in a child’s life: 61
visits at age 0 to <1 year old; 31 visits at age 1 to
<2 years old; and 21 visits at age 2 to <3 years old.
These benchmarks match the American Academy of
Pediatrics WCV schedule.34 We measured WCV
receipt at 0 to <1 year old for all sampled children.
However, we only measured WCV receipt at later
ages for children with sufficient continuousMedicaid
enrollment. In addition, we did not measure recom-
mendedWCV receipt at 3 to <4 years old because 1
annual visit is recommended for this age.

Birth Record Variables

Maternal characteristics included age (years), race/
ethnicity (American Indian/Alaska Native non-
Hispanic [NH]; Asian/Pacific Islander NH; Black
NH; Hispanic; White NH; multiple NH; other
NH), nativity (native-born [United States]; foreign-
born), education (no high school diploma; high
school diploma/equivalent only; some college; under-
graduate degree; more than undergraduate degree),
marital status (unmarried;married), chronic hyperten-
sion (not reported; reported), chronic diabetes (not
reported; reported), and resident county urbanic-
ity using the National Center for Health Statistics
urban-rural classification scheme (large central
metro; large fringe metro; medium metro; small
metro; micropolitan; noncore).35 Selected mater-
nal characteristics are likely confounders, as these
factors impact PNCC eligibility,28 the likelihood
of accessing and receiving PNCC services,27 and
the ease of attending ofWCVs.21–23

Delivery characteristics included parity (first birth;
second birth; third birth; fourth or later birth), any
congenital anomalies of the newborn (not reported;
reported), and neonatal intensive care unit (NICU)
admission (not reported; reported). All 3 delivery
characteristics influence infant health,36 which in
turn may affect WCV receipt.

Analysis

We tabulatedWCV outcomes and baseline character-
istics by PNCC receipt for both samples (full and sib-
ling). To estimate the impact of maternal PNCC
participation on children’s WCV receipt, we executed
unadjusted and adjusted regressions for each combina-
tion of PNCC exposure (dichotomous or categorical)
and WCV outcome (any or recommended) at each
timepoint.Conventional logistic regressions estimated
associations with odds ratios (OR) and corresponding
95% confidence intervals (CI) with our full sample.
Adjusted regressions controlled for maternal charac-
teristics at delivery (age; race/ethnicity; nativity; educa-
tion;marital status; resident county urbanicity; chronic
hypertension; chronic diabetes) and parity. All con-
ventional regressions clustered standard errors at
the mother level.

We also ran unadjusted and adjusted sibling FE
logistic regressions in our sibling sample. Unlike
conventional regressions, sibling FE regressions
control for unobserved family-level and sibling-
invariant factors that confound siblings’ out-
comes.37 For example, a family’s health-seeking
behavior—which is unmeasured in our data—likely
affects whether children receive WCVs. If it equally
affects siblings’WCVattendancewithin families, then
the FE estimator differences out this confounding.
Consequently, the treatment estimate is unbiased
from familial health-seeking behavior.Other potential
unobserved confounders include family health history,
health literacy, and housing stability, all which impact
the receipt of—and the barriers to accessing—PNCC
and WCVs.13,14,20–23 This reduces unobserved con-
founding bias at the expense of precision, as FE regres-
sions only generate estimates from in-sample siblings
with differential PNCC exposure. Adjusted FE
regressions included the same covariates except for
maternal race/ethnicity and nativity, since sibling-
invariant covariates are unnecessary in FEmodels.37

We also conducted several sensitivity analyses.
First, we repeated adjusted conventional logistic
regressions with siblings only to determine whether
sample composition explained diverging estimates
between conventional and sibling FE regressions.
Second, we repeated all adjusted regressions after
excluding children with any newborn congenital
anomalies or after excluding children with a NICU
admission following birth. Infants with congenital
anomalies or NICU admission typically receive
more intensive health care compared with unaf-
fected infants.38,39 Given that PNCC prevents
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adverse birth outcomes, these tests can signal
whether congenital anomalies or NICU admis-
sions mediate the PNCC-WCV pathway. Third,
we repeated adjusted conventional and sibling FE
regressions after restricting the sample to children
with 4 years of continuous Medicaid coverage post-
birth to determine Medicaid disenrollment over
time explains any changing associations between
PNCC and WCV receipt at older ages. Fourth, we
repeated adjusted conventional and sibling FE
regressions with additional controls for gestational
hypertension and gestational diabetes. We initially
considered only prepregnancy (ie, chronic) hyper-
tension or diabetes to avoid bias from post-treatment
covariate adjustment.40 However, beneficiaries may
have gestational hypertension or gestational diabetes
diagnoses before PNCC assessment. Therefore,
these conditions may confound PNCC-WCV
associations. Lastly, we stratified sibling FE regres-
sions on the order of PNCC receipt. Inability to
organize childcare is an oft-cited reason among fami-
lies for missing WCVs.21 PNCC might have a stron-
ger impact on WCV receipt in families with fewer
children and, thus, easier access to WCVs21–23—that
is, a stronger effect among older children com-
pared with their younger siblings. In our sibling
sample, we kept the first 2 children, yielding
33,648 children of 16,824 sibling pairs (ie, fami-
lies). Among these, 4,024 pairs had differential
PNCC exposure: 2,668 had PNCC in the first
pregnancy only; and 1,356 had PNCC in the sec-
ond pregnancy only. We then repeated adjusted
sibling FE regressions in 2 subsamples: (a) sibling
pairs with constant exposure to any PNCC or
with any PNCC in the first pregnancy only
(30,936 children [15,468 pairs]); and (b) sibling
pairs with constant exposure to any PNCC or
with any PNCC in the second pregnancy only
(28,312 children [14,156 pairs]).

We conducted analyses in Stata Statistical Software:
Release 18.41 The University of Wisconsin-Madison
minimal risk institutional review board approved this
project.

Results
Approximately 26% of the sample had any PNCC
(assessment/care plan only or service uptake), of
which roughly 66% had PNCC uptake beyond care
planning (Table 1). Among PNCC-assessed deliv-
eries, 35%and65%had intakes in thefirst and second

trimesters, respectively, with none having intakes in
the third trimester (Appendix Table A1). In the
PNCCservice uptake group, 60% linked to 51 billed
PNCC service claims. This is consistent with prior
estimates of PNCCassessment and uptake rates.5,6,26,27

Descriptively, greater PNCC exposure was asso-
ciated with the mother being nonwhite, having
incomplete high school education, living in an
urban county, or having a first birth. Overall,
WCV receipt decreased as children aged, from
97.0% in the first year of life to just over 70% in
the fourth year of life (Figure 2). Recommended
WCV receipt had a parabolic pattern as children
aged: 29.1% in the first year of life, then to 42.5%
in the second year of life, and back down to 21.0%
in the third year of life. Generally, WCV receipt
gradually increased with greater levels ofPNCCex-
posure across age groups. For example, we focus on the
0 to<1year-old age-group. Fromno PNCC to service
uptake, any WCV receipt increased from 96.4% to
98.7%, and recommended WCV receipt increased
from 28.5% to 31.5%. Descriptive patterns were
consistent in the sibling sample (AppendixTable A2).

In conventional adjusted regressions, any
PNCC receipt was associated with a higher odds
of any WCV receipt, and estimates waned with
age: from two-fold increase at age 0 to <1 year-old
(OR 1.92; 95% CI 1.73-2.13) to an 8% increase at
age 3 to <4 years old (OR 1.08; 95% CI 1.04-1.12)
(Figure 3; full results in Appendix Table A3).
Estimates increased with greater levels of PNCC
receipt. For example, the association between
PNCC service uptake and any WCV receipt
ranged from OR 2.23 (95% CI 1.95-2.55) at age 0
to <1 year-old to OR 1.15 (95% CI 1.10-1.20) at
age 3 to <4years old. However, estimates were con-
sistently lower for PNCC assessment/care plan only
with null estimates in the older 2 age groups.
Unadjusted regressions yielded similar patterns. Post
hoc analyses indicate that the association between
PNCC exposure and any WCV receipt at 3 to
<4years old varies byWCV receipt continuity during
ages 0 to<3years old (Appendix).

Adjusted sibling FE regressions attenuated esti-
mates between PNCC and any WCV receipt. In
the youngest age-group, any PNCC (OR 1.48;
95% CI 1.05-2.08) and PNCC assessment/care
plan only (OR 1.75; 95% CI 1.08-2.82) were associ-
ated with any WCV receipt. In addition, any
PNCC (OR 1.24; 95% CI 1.03-1.50) and PNCC
assessment/care plan only (OR 1.40; 95% CI 1.05-
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Table 1. Sample Characteristics, Medicaid-Paid Births in Wisconsin During 2011–2015 (n 5 113,347 Children)

Maternal PNCC Receipt

Variables Overall None
Assessment/

Care Plan Only Service Uptake

Sample size, N (row %) 113,347 (100) 83,903 (74.0) 10,099 (8.9) 19,345 (17.1)
Maternal characteristics
Age (years), mean (SD) 26.1 (5.5) 26.5 (5.4) 25.7 (5.4) 24.4 (5.6)
Race/ethnicity, N (%)
American Indian/Alaska Native (NH) 2,183 (1.9) 1,591 (1.9) 285 (2.8) 307 (1.6)
Asian/Pacific Islander (NH) 5,538 (4.9) 4,582 (5.5) 452 (4.5) 504 (2.6)
Black (NH) 20,838 (18.4) 13,592 (16.2) 1,421 (14.1) 5,825 (30.1)
Hispanic 18,437 (16.3) 12,340 (14.7) 1,999 (19.8) 4,098 (21.2)
White (NH) 62,673 (55.3) 49,119 (58.5) 5,597 (55.4) 7,957 (41.1)
Multiple (NH) 3,145 (2.8) 2,228 (2.7) 322 (3.2) 595 (3.1)
Other (NH) 533 (0.5) 451 (0.5) 23 (0.2) 59 (0.3)

Nativity, N (%)
Native-born (United States) 97,725 (86.2) 72,594 (86.5) 8,694 (86.1) 16,437 (85.0)
Foreign-born 15,622 (13.8) 11,309 (13.5) 1,405 (13.9) 2,908 (15.0)

Maternal education, N (%)
No HS diploma 22,912 (20.2) 14,913 (17.8) 2,307 (22.8) 5,692 (29.4)
HS diploma/equiv. only 45,974 (40.6) 33,508 (39.9) 4,195 (41.5) 8,271 (42.8)
Some college 36,778 (32.4) 28,776 (34.3) 3,133 (31.0) 4,869 (25.2)
Undergraduate degree 6,580 (5.8) 5,739 (6.8) 413 (4.1) 428 (2.2)
More than undergraduate degree 1,103 (1.0) 967 (1.2) 51 (0.5) 85 (0.4)

Marital status, N (%)
Unmarried 75,784 (66.9) 53,205 (63.4) 7,108 (70.4) 15,471 (80.0)
Married 37,563 (33.1) 30,698 (36.6) 2,991 (29.6) 3,874 (20.0)

Residence county urbanicity, N (%)*
Large central metro 32,922 (29.1) 22,265 (26.5) 2,595 (25.7) 8,062 (41.7)
Large fringe metro 9,599 (8.5) 6,057 (7.2) 2,123 (21.0) 1,419 (7.3)
Medium metro 14,829 (13.1) 12,866 (15.3) 534 (5.3) 1,429 (7.4)
Small metro 27,119 (23.9) 20,169 (24.0) 2,815 (27.9) 4,135 (21.4)
Micropolitan 13,958 (12.3) 11,057 (13.2) 1,058 (10.5) 1,843 (9.5)
Non-core 14,920 (13.2) 11,489 (13.7) 975 (9.6) 2,457 (12.7)

Chronic hypertension, N (%)
Not reported 110,835 (97.8) 82,114 (97.9) 9,901 (98.0) 18,820 (97.3)
Reported 2,512 (2.2) 1,789 (2.1) 198 (2.0) 525 (2.7)

Chronic diabetes, N (%)
Not reported 112,181 (99.0) 83,070 (99.0) 9,999 (99.0) 19,112 (98.8)
Reported 1,166 (1.0) 833 (1.0) 100 (1.0) 233 (1.2)

Delivery characteristics
Parity, N (%)
First birth 36,495 (32.2) 23,913 (28.5) 3,246 (32.1) 9,336 (48.3)
Second birth 34,353 (30.3) 26,540 (31.6) 3,200 (31.7) 4,613 (23.9)
Third birth 22,040 (19.4) 17,314 (20.6) 1,981 (19.6) 2,745 (14.2)
Fourth or later birth 20,459 (18.1) 16,136 (19.2) 1,672 (16.6) 2,651 (13.7)

Any congenital anomalies of newborn, N (%)†

Not reported 112,827 (99.5) 83,536 (99.6) 10,044 (99.5) 19,247 (99.5)
Reported 520 (0.5) 367 (0.4) 55 (0.5) 98 (0.5)

Continued
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1.85) were associated with any WCV receipt at age
1 to <2 years old. All other estimates were null, and
unadjusted sibling FE regressions yielded similar
patterns.

Regarding recommended WCV receipt, estimates
in adjusted conventional regressions were generally
stable (OR;1.10) and statistically significant regard-
less of PNCC exposure measurement (dichotomous
or categorical) or age-group (Figure 4; full results in
Appendix Table A4). However, estimates did not
reach conventional levels of statistical significance
in adjusted sibling FE regressions with the follow-
ing exceptions: any PNCC (OR 1.22; 95% CI 1.08-
1.37) and PNCC service uptake (OR 1.35; 95% CI
1.18-1.55) were positively associated with children’s
recommended WCV receipt at age 0 to <1year-old.
Unadjusted estimatesweremostly similar.

Sensitivity analyses aligned with the main results
(Appendix Table A5). Differential sample composi-
tion only minimally explained contrasting estimates
between conventional and FE regressions, increased
health care receipt following a congenital anomaly
diagnosis or NICU admission to did not explain
PNCC-WCV associations, Medicaid disenrollment
did not explain weaker PNCC-WCV associations as
children aged, and gestational hypertension nor gesta-
tional diabetes did not confoundPNCC-WCVassocia-
tions. However, results from sibling FE regression that
stratified on timing of PNCC delivery (first pregnancy
only vs second pregnancy only) suggest that PNCC-
WCV associations are stronger in prior pregnancies (ie,
amongolder children) (AppendixTableA6).

Discussion
This study investigated PNCC’s relationship with
children’s WCV receipt in early childhood. Our
most optimisticfindings fromdemographic-adjusted
conventional regressions support our hypothesis:
anymaternal PNCC receipt during pregnancy is sig-
nificantly associated with any WCV receipt or rec-
ommended WCV receipt in the first 4 years of life.
However, from ages 2 to <4 years old, this benefit
depends on PNCC service uptake beyond care plan-
ning. Sibling FE estimates are more conservative.
In these models, PNCC’s influence on any WCV
receipt only persists from birth to <2 years old, and
its impact on children receiving the recommended
number of WCVs is limited to the first year of
life and to families with PNCC service uptake.
Nonetheless, even these findings are important. On
average, WCV attendance drops after the first year
of life,42 and roughly one-third of children under
2 years old have inadequate WCV receipt.24 PNCC
mayconnect families and their youngchildren toWCVs
when they otherwise miss these services. More broadly,
our results suggest that patient-centered care man-
agement programs bridge low-income families to
preventive health care and, thus, are an effective
public health strategy to improve family health.

SiblingFE regressions likely present themost accu-
rate estimates of PNCC’s potential effect on WCV
receipt because they control for unobserved family-
level confounders. Employment, housing instability,
access to health care, and health-seeking behavior
impact PNCC and WCV receipt.13,14,21–23 Without

Table 1. Continued

Maternal PNCC Receipt

Variables Overall None
Assessment/

Care Plan Only Service Uptake

Newborn NICU admission, N (%)
Not reported 105,121 (92.7) 77,862 (92.8) 9,438 (93.4) 17,821 (92.1)
Reported 8,226 (7.3) 6,041 (7.2) 661 (6.6) 1,524 (7.9)

Notes: All percents are column percents unless otherwise specified. Maternal PNCC receipt is measured during pregnancy.
*Maternal residence county urbanicity is determined with the National Center for Health Statistics 2013 Urban-Rural Classification
Scheme, which we linked to the maternal county of residence on the birth record using the county’s name. The only “large central
metro” county in Wisconsin is Milwaukee County.
†Congenital anomalies as reported on the birth record include anencephaly, meningomyelocele/spina bifida, cyanotic congenital
heart disease, congenital diaphragmatic hernia, omphalocele, gastroschisis, limb reduction defect, cleft lip, cleft palate, down syn-
drome, suspected chromosomal disorder, and hypospadias.
Bold data defines the types of variable.
Abbreviations: HS, high school; NH, non-Hispanic; NICU, neonatal intensive care unit; PNCC, Prenatal Care Coordination; SD,
standard deviation.
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such measures in our data, FE regressions mitigate
unobserved confounding that otherwise bias estimates
in conventional logistic regressions. Therefore, we
can better attribute FE estimates to PNCC’s actual
impact onWCVs.

Our results align with research on Michigan’s
MIHP program during 2009 to 2012, which found
that any program exposure—including assessment
only—increased the likelihood that infants had any
WCV receipt or recommended WCV receipt
within a year post-birth.15 Further, this study also
contributes 3 additional insights. First, the benefit
of obstetric care coordination on any WCV in the
first year of life did not depend on the mother
receiving services beyond assessment. The initial
beneficiary-clinician contact could sufficiently route

families toward preventive health care. Even with-
out a full care plan, PNCC clinicians can still con-
nect assessed beneficiaries to additional services.14

This increased contact with other sources of care
may in turn promote WCV attendance following
pregnancy. Second, obstetric care coordination’s
impact on infants getting recommended WCV
receipt before turning 1 year-old likely depends on
mothers receiving services beyond assessment.
Low-income families encounter several obstacles to
preventive care, including inadequate transporta-
tion and childcare, which are difficult to surmount
without robust social support.21–23 Coordinators
provide resources and connections to social services
that help families attend health care appoint-
ments.13,14,18–20 Third, care coordination may also

Figure 2. Incidence of any well-child visit or recommended well-child visit receipt by maternal Prenatal Care

Coordination receipt, full sample.
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increase children’s WCV receipt in the second year
of life. This potential benefit possibly weakens as
children age out of infancy. Nonetheless, it is evi-
dence of PNCC’s enduring impact on children’s
preventive care.

If PNCC promotes WCV receipt in addition to
improving birth outcomes,5,6 then increasing PNCC
receipt is a subsequent goal. Despite wide eligibility
criteria, only 26% of pregnant beneficiaries received
PNCC assessments, and 17% received services
beyond assessment. The likely crux of low pro-
gram uptake is insufficient governmental support
for PNCC across the state. PNCC clinicians have
cited that state- and county-level funding does not
adequately support the staffing and resource
infrastructure needed to serve beneficiaries who
seek PNCC services, let alone to expand PNCC
outreach to the broader population of pregnant

Medicaid beneficiaries.14 This is exemplified by
the low reimbursement level for PNCC services—
a maximum of $888 per beneficiary during the ob-
servation period of this study.14,43 To circumvent
the obstacle of insufficient funding, PNCC-pro-
viding institutions in urban areas can leverage
strong ties with local community health or social
service agencies to maximize program enrollment
and quickly connect participating beneficiaries to
helpful resources.13,14 Conversely, PNCC-provid-
ing institutions in more rural—and often more
resource deprived—areas often cannot rely on out-
side organizations to enroll and serve beneficiaries.
This generates large geographic disparities in PNCC
utilization, with relatively high and stable PNCC
receipt in urban areas and relatively low anddeclining
PNCC receipt in rural areas.27,44 Still, even PNCC
outreach in urban Wisconsin (;33% any contact)

Figure 3. Results from adjusted logistic regressions of any well-child visit on maternal Prenatal Care

Coordination receipt.
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falls short of the full population of pregnant
Medicaid beneficiaries.44

With new evidence of PNCC’s benefit to fami-
lies, the need to enhance program outreach and
implementation is clearer. Increased funding for
PNCC-providing institutions, dedicated PNCC
research at the state-level, and extended PNCC
coverage from 60-days postpartum to 1-year post-
partum are policy strategies to expand program
impact.13,14,44 Future scholarship that builds on
this work—particularly research that directly
engages with PNCC clinicians and recipients to
assess programmatic strengths and opportunities

for expansion—is critical to informing policy and
developing local or institutional interventions to
enhance PNCC administration.

It is worth considering the temporal generaliz-
ability of the findings since we did not have access
to data that covered the Coronavirus Disease
2019 (COVID-19) pandemic. COVID-19 inter-
rupted prenatal care, WCV, and social service
systems.45–50 Likewise, obstetric care coordina-
tion clinicians presumably had greater difficulty
connecting beneficiaries to services,51 or care coordi-
nation services may have suspended. This could have
nullified the potential benefits of obstetric care

Figure 4. Results from adjusted logistic regressions of recommended well-child visit on maternal Prenatal Care

Coordination receipt.
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coordination services on health care receipt. If
COVID-19 weakened or stopped obstetric care
coordination services, how could they improve health
outcomes, including WCV receipt? Some care coor-
dination programs quickly adopted tele-health prac-
tices to maintain service provision throughout the
pandemic,52,53 so benefits to health care receipt may
have persisted. Nonetheless, the extent to which
COVID-19 impaired obstetric care coordination
programs—and whether obstetric care coordination
programs have moved past or adapted to pandemic-
induced disruptions—is uncertain. This motivates 2
needs: studying obstetric care coordination programs
with COVID-19-era data to evaluate their present
outreach and impact; and revitalizing beneficial
obstetric care coordination programs that halted dur-
ing the pandemic.

This study has several strengths: we analyzed a
large population-based birth cohort with more recent
data compared with similar studies,15,25,26 and our esti-
mation method prevented bias from family-level and
sibling-invariant confounding.37 Still, there are limita-
tions. Estimates are prone to bias from unobserved
sibling-varying confounders, such as income or place
of residence. As noted previously, we did not have
COVID-19-era data, which may curb temporal gen-
eralizability. Lastly, Wisconsin’s demographic makeup
could limit the study’s generalizability. The difference
in the racial/ethnic composition of Medicaid births in
Wisconsin per our estimates versus nationwide is strik-
ing (1.9% vs 1.2% American Indian/Alaska Native
NH; 4.9% vs 3.6% Asian/Pacific Islander NH; 18.4%
vs 22.1% Black NH; 16.3% vs 35.1% Hispanic;
55.3% vs 35.3% White NH).54 Further, Wisconsin is
characterized by high levels of racial geographic segre-
gation.55 Given that race impacts obstetric care coordi-
nation receipt and WCV attendance,18–20,23,27,44 our
results may not fully translate to other states.

In sum, our findings suggest that PNCC improves
children’s WCV receipt in the first 2 years of life.
Future research should investigate how PNCC tim-
ing and dosage alters this impact andwhether PNCC
affects other health care service receipt, such as child-
hood vaccination rates.
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Appendix

Medical Insurance Billing Codes
The identified live delivery with the following Current
Procedural Technology values: 59400, 59409, 59410,
59414, 59510, 59514, 59515, 59610, 59612, 59614,
59618, 59620, and 59622.

We identified Prenatal Care Coordination receipt
with the following Health care Common Procedure
Coding System values: care coordination assessment
(H1000), care coordination planning (H1002, H1002
U2), education (H1003), follow-up home visit (H1004),
and casemanagement (T1016TH).

We identified well-child visits with the following
Health care Common Procedure Coding System val-
ues: well-child visit at age <1 year (99381, 99391), and
well-child visit at age 1 to 4 years (99382, 99392).

Prenatal Care Coordination Eligibility Criteria
To enroll in Prenatal Care Coordination, pregnant
Medicaid beneficiaries need to be<18years old at assess-
ment or report at least 4 of 31 self-reported risk factors
on a questionnaire. The criteria are intentionally broad
tomaximize outreach.The risk factors are listed below.
1. <20 years old
2. 351 years old
3. Hispanic ethnicity
4. Non-White race (American Indian/Alaska Native,

Asian, Black/African American, Hawaiian/Pacific
Islander, other)

5. Incomplete high school education or high school
education/equivalent only.

6. Currently unmarried
7. Started prenatal care in second or third trimester
8. No prenatal care appointment yet
9. Currently receiving benefits from the Special

Supplemental Nutrition Program for Women,
Infants, and Children (WIC)

10. Body mass index: <18.1 or 251
11. Would have preferred a later timing of preg-

nancy or did not want to be pregnant at all.
12. Prior preterm birth (gestational age <37 weeks)
13. Prior pregnancy loss or miscarriage, 20 weeks or

later
14. Prior pregnancy loss (planned or unplanned) or

miscarriage, earlier than 20 weeks
15. Prior low birth weight delivery (<2,500 grams)
16. <18 months between last pregnancy and current

pregnancy
17. Any health condition (asthma; chlamydia, gon-

orrhea, syphilis, or genital herpes; diabetes; high
blood pressure/hypertension; seizures of epilepsy;
urinary tract infection; other illness, infection, or
condition requiring ongoing medical care)

18. Any dental concerns (loose teeth, bleeding gums,
or bad taste/smell)

19. Any tobacco use (including e-cigarettes) during
pregnancy

20. Any alcohol use during pregnancy
21. Any drug use during pregnancy (including drugs

that were not prescribed or drugs that were used
in a way other than how theywere prescribed)

22. Symptoms of depression
23. High stress level
24. Any concerns about mental health or substance use
25. Any housing concerns in the past three months
26. Feeling unsafe with where they live
27. In the past month, had to skip meals, did not eat

when hungry, or used a food pantry because
they did not have enough money for food

28. Any problems that prevent health care receipt or
attending social service appointments

29. Has ever been physically, sexually, emotionally,
or verbally abused by a current partner, ex-part-
ner, or someone close

30. Does not have someone in their life that they
can count on for help

31. Limited English language proficiency

Sources
Wisconsin Department of Health Services.
ForwardHealth Online Handbook: Published Policy
through 10/31/2018, Prenatal Care Coordination.
AccessedNovember 12, 2024. https://www.forwardhealth.
wi.gov/kw/archive/PNCC110118.pdf

Wisconsin Department of Health Services.
ForwardHealth Prenatal Care Coordination Pregnancy
Questionnaire Instructions. July 2024. Accessed
November 12, 2024. https://www.dhs.wisconsin.
gov/forms/f0/f01105a.pdf

Wisconsin Department of Health Services. Prenatal
Care Coordination Questionnaire. Accessed November
12, 2024. https://www.forwardhealth.wi.gov/kw/html/
PNCCPregnancyQuestionnaire.html

Post Hoc Analysis
We conducted a post hoc analysis to examine
whether the association between maternal Prenatal
Care Coordination (PNCC) receipt and children’s
well-child visit (WCV) receipt at age 3 to <4 years
old varied by prior WCV receipt during 0 to <3 years
old. Per our hypothesis, PNCC may increase partici-
pating families’ receipt of preventive care, including
WCV attendance. If PNCC receipt impacts child-
ren’s WCV receipt at age 3 to <4 years old, it may be
due to greater consistency of care—that is, PNCC
promotes the continuity of WCV receipt in the first
3 years of life, which in turn improves WCV receipt
in the fourth year of life.

Our post hoc analysis consisted of the following
steps. First, we limited our sample to children with
continuous Medicaid enrollment for 48 months
(4 years) post-birth (n ¼ 73,598 children). These are
the only sampled children for which we can observe
WCV receipt at 3 to <4 years old. Second, we cate-
gorized children based on the number of years dur-
ing birth to <3 years old in which they had at least 1
WCV annually:

• noWCVs during 0 to <3 years old
• 1 year with any WCVs
• 2 years with any WCVs
• 3 years with any WCVs
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Third, for each of these groups, we cross-tabulated any
WCV receipt at 3 to <4years old by PNCC receipt.
This determined whether the descriptive relationship
between PNCC receipt at WCV receipt in the fourth
year of life varied by consistency ofWCV receipt during
0 to <3years old. Finally, we repeated adjusted conven-
tional regressions of anyWCV receipt at 3 to <4years old
on PNCC receipt in 2 groups: 0 to 2years of any WCV
receipt per year, age 0 to <3years old; and 3years of any
WCV receipt per year, age 0 to <3years old. This deter-
mined whether adjusted associations between PNCC
receipt atWCV receipt at 3 to<4years old varied on con-
sistency ofWCV receipt at 0 to<3years old.

Cross-tabulations in Table A7 signal a positive de-
scriptive relationship between PNCC receipt and

WCV receipt at 3 to <4 years old regardless of the con-
sistency of prior WCV receipt. However, adjusted
regression results in Table A8 indicate that the associa-
tion between PNCC receipt andWCV receipt at age 3
to <4 years old may be stronger among children with
inconsistent prior WCV receipt (ie, children who had
at least 1 year during 0 to <3 years old in which they
did not have anyWCV services).

We interpret these post hoc results cautiously. It is
possible that, for families with consistent initial WCV
attendance, there might be little behavior to impact.
Nonetheless, this warrants a more formal and in-depth
analysis on care coordination in pregnancy, preventive
care receipt for children, and variation by the family’s
continuity of health care receipt.
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Appendix Tables

Table A1. Prenatal Care Coordination Initiation and Service Frequency Among Those with Any Program Exposure

Any PNCC PNCC Assessment/Care Plan Only PNCC Service Uptake

Sample size (Children), N 29,444 10,099 19,345
Trimester of first PNCC contact, N (%)
1st trimester 10,356 (35.2) 3,309 (32.8) 7,047 (36.4)
2nd trimester 19,088 (64.8) 6,790 (67.2) 12,298 (63.6)
3rd trimester 0 (0) 0 (0) 0 (0)

PNCC service frequency, N (%)*
One billed service – – 1,011 (5.2)
Two billed services – – 2,016 (10.4)
Three billed services – – 2,314 (12.0)
Four billed services – – 2,342 (12.1)
Five or more billed services – – 11,662 (60.3)

*PNCC service frequency was only measured among those with PNCC service uptake beyond the care planning stage.
Abbreviation: PNCC, Prenatal Care Coordination.
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Table A2. Background Characteristics of the Sibling-Only Sample, Medicaid-Paid Births in Wisconsin During

2011–2015 (n 5 35,373 Children)

PNCC Receipt

Variables Overall None Assessment/Care Plan Only Service Uptake

Sample size, N (row %) 35,373 (100) 26,552 (75.1) 3,082 (8.7) 5,739 (16.2)
Outcomes
Any WCV receipt, %*
Age: 0 to <1 year 97.2 96.7 98.4 98.4
Age: 1 to <2 years 88.2 87.1 91.0 91.2
Age: 2 to <3 years 76.6 75.4 78.7 81.0
Age: 3 to <4 years 69.5 68.4 70.5 73.9

Recommended WCV receipt, %*
Age: 0 to <1 year (61 visits) 26.1 26.0 25.6 26.6
Age: 1 to <2 years (31 visits) 38.9 38.2 41.8 40.4
Age: 2 to <3 years (21 visits) 20.6 19.6 22.4 24.2
Age: 3 to <4 years (11 visits) 69.5 68.4 70.5 73.9

Maternal characteristics
Age (years), mean (SD) 25.5 (5.0) 26.0 (5.0) 25.0 (4.8) 23.9 (5.0)
Race/ethnicity, N (%)
American Indian/Alaska Native (NH) 803 (2.3) 590 (2.2) 121 (3.9) 92 (1.6)
Asian/Pacific Islander (NH) 2,340 (6.6) 1,937 (7.3) 206 (6.7) 197 (3.4)
Black (NH) 7,072 (20.0) 4,542 (17.1) 491 (15.9) 2,039 (35.5)
Hispanic 5,725 (16.2) 3,935 (14.8) 608 (19.7) 1,182 (20.6)
White (NH) 18,283 (51.7) 14,672 (55.3) 1,554 (50.4) 2,057 (35.8)
Multiple (NH) 998 (2.8) 740 (2.8) [Suppressed] [Suppressed]
Other (NH) 152 (0.4) 136 (0.5) [Suppressed] [Suppressed]

Nativity, N (%)
Native-born (United States) 30,414 (86.0) 22,882 (86.2) 2,631 (85.4) 4,901 (85.4)
Foreign-born 4,959 (14.0) 3,670 (13.8) 451 (14.6) 838 (14.6)

Maternal education, N (%)
No HS diploma 7,925 (22.4) 5,275 (19.9) 795 (25.8) 1,855 (32.3)
HS diploma/equiv. only 14,949 (42.3) 11,189 (42.1) 1,284 (41.7) 2,476 (43.1)
Some college 10,547 (29.8) 8,350 (31.5) 887 (28.8) 1,310 (22.8)
Undergraduate degree 1,672 (4.7) 1,490 (5.6) [Suppressed] [Suppressed]
More than undergraduate degree 280 (0.8) 248 (0.9) [Suppressed] [Suppressed]

Marital status, N (%)
Unmarried 22,612 (63.9) 15,985 (60.2) 2,125 (68.9) 4,502 (78.5)
Married 12,761 (36.1) 10,567 (39.8) 957 (31.1) 1,237 (21.5)

Residence county urbanicity, N (%)†

Large central metro 10,779 (30.5) 7,250 (27.3) 792 (25.7) 2,737 (47.7)
Large fringe metro 2,574 (7.3) 1,610 (6.1) 627 (20.3) 337 (5.9)
Medium metro 4,414 (12.5) 3,858 (14.5) 177 (5.7) 379 (6.6)
Small metro 8,402 (23.8) 6,393 (24.1) 861 (27.9) 1,148 (20.0)
Micropolitan 4,216 (11.9) 3,404 (12.8) 334 (10.8) 478 (8.3)
Non-core 4,988 (14.1) 4,037 (15.2) 291 (9.4) 660 (11.5)

Chronic hypertension, N (%)
Not reported 34,705 (98.1) 26,079 (98.2) 3,030 (98.3) 5,596 (97.5)
Reported 668 (1.9) 473 (1.8) 52 (1.7) 143 (2.5)

Chronic diabetes, N (%)
Not reported 35,102 (99.2) 26,361 (99.3) 3,052 (99.0) 5,689 (99.1)
Reported 271 (0.8) 191 (0.7) 30 (1.0) 50 (0.9)

Continued
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Table A2. Continued

PNCC Receipt

Variables Overall None Assessment/Care Plan Only Service Uptake

Delivery characteristics
Parity, N (%)
First birth 7,008 (19.8) 4,439 (16.7) 666 (21.6) 1,903 (33.2)
Second birth 11,651 (32.9) 8,927 (33.6) 1,064 (34.5) 1,660 (28.9)
Third birth 8,081 (22.9) 6,324 (23.8) 702 (22.8) 1,055 (18.4)
Fourth or later birth 8,633 (24.4) 6,862 (25.8) 650 (21.1) 1,121 (19.5)

Any congenital anomalies of newborn, N (%)‡

Not reported 35,236 (99.6) 26,446 (99.6) [Suppressed] [Suppressed]
Reported 137 (0.4) 106 (0.4) [Suppressed] [Suppressed]

Newborn NICU admission, N (%)
Not reported 33,079 (93.5) 24,851 (93.6) 2,902 (94.2) 5,326 (92.8)
Reported 2,294 (6.5) 1,701 (6.4) 180 (5.8) 413 (7.2)

Notes: All percents are column percents unless otherwise specified. In accordance with data use agreements, we suppressed cells with
small sample sizes.
*Measuring well-child visit receipt beyond the first year of life requires longer durations of continuous Medicaid enrollment post-
birth. As such, our sample size (and the denominator for percentages) decreases as we measure later outcomes.

• WCVs measured at age 1 to <2 years: 31,224 children (88.3% of sibling sample)
• WCVs measured at age 2 to <3 years: 28,780 children (81.4% of sibling sample)
• WCVs measured at age 3 to <4 years: 26,453 children (74.8% of sibling sample)

†Maternal residence county urbanicity is determined with the National Center for Health Statistics 2013 Urban-Rural Classification
Scheme, which we linked to the maternal county of residence on the birth record using the county’s name. The only “large central
metro” county in Wisconsin is Milwaukee County.
‡Congenital anomalies as reported on the birth record include anencephaly, meningomyelocele/spina bifida, cyanotic congenital
heart disease, congenital diaphragmatic hernia, omphalocele, gastroschisis, limb reduction defect, cleft lip, cleft palate, down syn-
drome, suspected chromosomal disorder, and hypospadias.
Bold defines the types of variable.
Abbreviations: HS, high school; NH, non-Hispanic; NICU, neonatal intensive care unit; PNCC, Prenatal Care Coordination; SD,
Standard deviation.
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Table A3. Results from Conventional and Sibling Fixed Effects Logistic Regressions of Any Well-Child Visit on

Maternal Prenatal Care Coordination Receipt, Unadjusted and Adjusted

Conventional Logistic Regressions Sibling Fixed Effects Regressions

Unadjusted Adjusted OR* Unadjusted Adjusted OR†

Age: 0 to <1 years 113,347 113,347 36,546 36,546
Sample size (Children), N
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Any 2.38 (2.15-2.64) 1.92 (1.73-2.13) 1.72 (1.24-2.39) 1.48 (1.05-2.08)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.76 (1.52-2.03) 1.57 (1.36-1.81) 1.94 (1.22-3.09) 1.75 (1.08-2.82)
Service uptake 2.92 (2.56-3.34) 2.23 (1.95-2.55) 1.59 (1.07-2.34) 1.32 (0.88-1.98)

Age: 1 to <2 years
Sample size (Children), N 91,652 91,652 32,108 32,108
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Any 1.45 (1.37-1.52) 1.31 (1.25-1.39) 1.54 (1.29-1.83) 1.24 (1.03-1.50)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.32 (1.22-1.43) 1.25 (1.16-1.36) 1.80 (1.38-2.35) 1.40 (1.05-1.85)
Service uptake 1.52 (1.43-1.62) 1.35 (1.27-1.44) 1.42 (1.15-1.74) 1.17 (0.94-1.45)

Age: 2 to <3 years
Sample size (Children), N 81,537 81,537 29,560 29,560
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Any 1.24 (1.19-1.29) 1.14 (1.09-1.18) 1.08 (0.95-1.23) 0.93 (0.81-1.07)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.11 (1.04-1.17) 1.06 (0.99-1.12) 1.06 (0.87-1.29) 0.90 (0.73-1.10)
Service uptake 1.32 (1.26-1.38) 1.18 (1.13-1.24) 1.09 (0.94-1.27) 0.95 (0.81-1.11)

Age: 3 to <4 years
Sample size (Children), N 73,598 73,598 27,155 27,155
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Any 1.17 (1.13-1.21) 1.08 (1.04-1.12) 1.10 (0.97-1.25) 1.01 (0.88-1.15)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.00 (0.95-1.06) 0.96 (0.91-1.01) 1.16 (0.96-1.41) 1.05 (0.86-1.28)
Service uptake 1.27 (1.21-1.32) 1.15 (1.10-1.20) 1.08 (0.93-1.24) 0.99 (0.85-1.14)

Notes: All conventional logistic regressions clustered standard errors at the mother-level. Conventional logistic regressions sample
from all children, and sibling fixed effects regressions sample only from children with in-sample siblings.
*Adjusted regressions included the following control variables: maternal characteristics at delivery (age; race/ethnicity; nativity; edu-
cation; marital status; residence county urbanicity; chronic hypertension; chronic diabetes) and parity.
†Adjusted regressions included the following control variables: maternal characteristics at delivery (age; education; marital status; res-
idence county urbanicity; chronic hypertension; chronic diabetes) and parity.
Abbreviations: CI, confidence interval; OR, odds ratio; PNCC, Prenatal Care Coordination.
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Table A4. Results from Conventional and Sibling Fixed Effects Logistic Regressions of Recommended Well-Child

Visit Receipt on Maternal Prenatal Care Coordination Receipt, Unadjusted and Adjusted

Conventional Logistic Regressions Sibling Fixed Effects Regressions

Unadjusted Adjusted* Unadjusted Adjusted†

Age: 0 to <1 years (61 WCVs)
Sample size (Children), N 113,347 113,347 36,546 36,546
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Any 1.11 (1.08-1.15) 1.11 (1.07-1.14) 1.34 (1.19-1.50) 1.22 (1.08-1.37)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.05 (0.99-1.10) 1.05 (1.00-1.10) 1.04 (0.88-1.24) 0.99 (0.83-1.18)
Service uptake 1.15 (1.11-1.19) 1.14 (1.10-1.18) 1.51 (1.32-1.72) 1.35 (1.18-1.55)

Age: 1 to <2 years (31 WCVs)
Sample size (Children), N 91,652 91,652 32,108 32,108
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Any 1.13 (1.09-1.16) 1.13 (1.10-1.17) 1.29 (1.15-1.45) 1.10 (0.98-1.24)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.13 (1.07-1.18) 1.14 (1.08-1.19) 1.36 (1.15-1.62) 1.16 (0.97-1.39)
Service uptake 1.13 (1.09-1.17) 1.13 (1.09-1.17) 1.27 (1.11-1.44) 1.08 (0.94-1.23)

Age: 2 to <3 years (21 WCVs)
Sample size (Children), N 81,537 81,537 29,560 29,560
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Any 1.19 (1.14-1.23) 1.11 (1.06-1.15) 1.03 (0.90-1.19) 1.00 (0.86-1.15)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference] 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.09 (1.03-1.16) 1.06 (0.99-1.13) 0.98 (0.80-1.22) 0.96 (0.77-1.19)
Service uptake 1.24 (1.19-1.30) 1.13 (1.08-1.18) 1.06 (0.90-1.24) 1.01 (0.86-1.20)

Notes: All conventional logistic regressions clustered standard errors at the mother-level. Conventional logistic regressions sample
from all children, and sibling fixed effects regressions sample only from children with in-sample siblings. The American Academy of
Pediatrics provides the recommended number of annual well-child visits, which decreases with age: 6 visits at age 0 to <1 year; 3 vis-
its at age 1 to <2 years; 2 visits at age 2 to <3 years; and 1 visit annually from age 3 to 21 years. Thus, the threshold for meeting the
recommended WCV receipt decreases with age, and having any WCV receipt at age 3 to <4 years is equivalent to having the recom-
mended receipt of WCVs.
*Adjusted regressions included the following control variables: maternal characteristics at delivery (age; race/ethnicity; nativity; edu-
cation; marital status; residence county urbanicity; chronic hypertension; chronic diabetes) and parity.
†Adjusted regressions included the following control variables: maternal characteristics at delivery (age; education; marital status; res-
idence county urbanicity; chronic hypertension; chronic diabetes) and parity.
Abbreviations: CI, confidence interval; OR, odds ratio; PNCC, Prenatal Care Coordination; WCV, well-child visit.
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Table A6. Results from Sibling Fixed Effects Logistic Regressions of Well-Child Visit Receipt on Maternal

Prenatal Care Coordination Receipt, Stratified on Differential Exposure to Any Prenatal Care Coordination

Receipt Across Pregnancies

Subsample: Sibling Pairs with Constant
PNCC Exposure or PNCC Exposure in the
First Pregnancy Only (n ¼ 30,936 Children

[15,468 Pairs])

Subsample: Sibling Pairs with Constant
PNCC Exposure or PNCC Exposure in the

Second Pregnancy Only (n ¼ 28,312
Children [14,156 Pairs])

Outcome: Any WCV Receipt
Age: 0 to <1 years
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference]
Any 1.66 (0.96-2.86) 1.43 (0.79-2.59)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.88 (0.94-3.77) 1.36 (0.64-2.93)
Service uptake 1.52 (0.81-2.82) 1.48 (0.76-2.85)

Age: 1 to <2 years
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference]
Any 1.28 (0.98-1.69) 1.18 (0.83-1.68)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.43 (0.99-2.06) 1.36 (0.86-2.19)
Service uptake 1.20 (0.89-1.63) 1.11 (0.77-1.62)

Age: 2 to <3 years
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference]
Any 0.88 (0.73-1.06) 0.87 (0.67-1.14)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference]
Assessment/Care plan only 0.80 (0.63-1.03) 0.89 (0.62-1.28)
Service uptake 0.93 (0.75-1.14) 0.87 (0.65-1.15)

Age: 3 to <4 years
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference]
Any 1.19 (0.99-1.43) 0.80 (0.63-1.02)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.30 (1.01-1.69) 0.79 (0.58-1.09)
Service uptake 1.14 (0.93-1.40) 0.80 (0.62-1.04)

Outcome: Recommended WCV Receipt
Age: 0 to <1 years
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference]
Any 1.36 (1.15-1.60) 1.01 (0.80-1.27)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.06 (0.85-1.34) 0.76 (0.57-1.02)
Service uptake 1.52 (1.27-1.82) 1.18 (0.92-1.52)

Age: 1 to <2 years
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference]
Any 1.12 (0.94-1.33) 1.00 (0.80-1.25)

Continued
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Table A6. Continued

Subsample: Sibling Pairs with Constant
PNCC Exposure or PNCC Exposure in the
First Pregnancy Only (n ¼ 30,936 Children

[15,468 Pairs])

Subsample: Sibling Pairs with Constant
PNCC Exposure or PNCC Exposure in the

Second Pregnancy Only (n ¼ 28,312
Children [14,156 Pairs])

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.12 (0.89-1.41) 0.97 (0.73-1.29)
Service uptake 1.12 (0.93-1.35) 1.01 (0.80-1.28)

Age: 2 to <3 uears
PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference]
Any 1.10 (0.89-1.36) 0.89 (0.69-1.15)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.04 (0.79-1.38) 0.95 (0.68-1.32)
Service uptake 1.13 (0.90-1.42) 0.87 (0.66-1.14)

Notes: All regressions included the following control variables: maternal characteristics at delivery (age; education; marital status; res-
idence county urbanicity; chronic hypertension; chronic diabetes) and parity. The American Academy of Pediatrics provides the rec-
ommended number of annual well-child visits, which decreases with age: 6 visits at age 0 to <1 year; 3 visits at age 1 to <2 years; 2
visits at age 2 to <3 years; and 1 visit annually from age 3 to 21 years. Thus, the threshold for meeting the recommended WCV
receipt decreases with age, and having any WCV receipt at age 3 to <4 years is equivalent to having the recommended receipt of
WCVs.
Abbreviations: CI, confidence interval; OR, odds ratio; PNCC, Prenatal Care Coordination; WCV, well-child visit.

Table A7. Post-Hoc Analysis: Cross-Tabulations of Well-Child Visit Receipt at 3 to <4 Years-Old by Maternal

Prenatal Care Coordination Receipt, Stratified on Consistency of Prior Well-Child Visit Receipt (n 5 73,598

Children)

PNCC Receipt

Overall None
Assessment/Care

Plan Only Service Uptake

Subsample: No WCVs, Age 0 to <3 years old
Sample size (Children), N 747 653 47 47
Any WCV receipt, Age 3 to <4 years old, N (Col. %) 126 (16.9) 105 (16.1) 8 (17.0) 13 (27.7)

Subsample: 1 year with any WCVs, Age 0 to <3 years old
Sample size (Children), N 3,706 2,966 278 462
Any WCV receipt, Age 3 to <4 years old, N (Col. %) 1,167 (31.5) 896 (30.2) 83 (29.9) 188 (40.7)

Subsample: 2 years with any WCVs, Age 0 to <3 years old
Sample size (Children), N 14,825 10,985 1,381 2,459
Any WCV receipt, Age 3 to <4 years old, N (Col. %) 8,540 (57.6) 6,239 (56.8) 777 (56.3) 1,524 (62.0)

Subsample: 3 years with any WCVs, Age 0 to <3 years old
Sample size (Children), N 54,320 38,710 5,095 10,515
Any WCV receipt, Age 3 to <4 years old, N (Col. %) 41,819 (77.0) 29,706 (76.7) 3,847 (75.5) 8,266 (78.6)

Abbreviations: Col., column; PNCC, Prenatal Care Coordination; WCV, well-child visit.
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Table A8. Post-Hoc Analysis: Results from Adjusted Conventional Logistic Regressions of Any Well-Child Visit at

Age 3 to <4 Years-Old on Maternal Prenatal Care Coordination Receipt, Stratified on Consistency of Prior Well-

Child Visit Receipt (n 5 73,598 Children)

Subsample: 0 to 2 Years of Any WCV
Receipt Per Year, Age 0 to <3 Years Old

(n ¼ 19,278 Children)

Subsample: 3 Years of Any WCV
Receipt Per Year, Age 0 to <3 Years Old

(n ¼ 73,598 Children)

PNCC (Binary), OR (95% CI)
None 1 [Reference] 1 [Reference]
Any 1.14 (1.06-1.22) 1.01 (0.96-1.06)

PNCC (Categorical), OR (95% CI)
None 1 [Reference] 1 [Reference]
Assessment/Care plan only 1.00 (0.90-1.11) 0.91 (0.85-0.98)
Service uptake 1.23 (1.13-1.33) 1.07 (1.01-1.13)

Notes: Maternal PNCC receipt is measured during pregnancy. All conventional logistic regressions cluster standard errors at the
mother-level and adjust for the following control variables: maternal characteristics at delivery (age; race/ethnicity; nativity; educa-
tion; marital status; residence county urbanicity; chronic hypertension; chronic diabetes) and parity.
Abbreviations: CI, confidence interval; OR, odds ratio; PNCC, Prenatal Care Coordination; WCV, well-child visit.
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