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Abstract

Background: The United States has persistently high rates of preterm birth and low birthweight,
and is characterized by significant racial disparities in these rates. Innovative group prenatal care
models, like CenteringPregnancy, have been proposed as a potential approach to improve rates of
preterm birth and low birthweight and to reduce disparities in these pregnancy outcomes.

Objectives: This study aimed to test whether participation in group prenatal care would reduce
rates of preterm birth and low birthweight compared to individual prenatal care, and whether
group prenatal care would reduce the racial disparity in these rates between Black and White
patients.

Study Design: This is a randomized controlled trial among medically low-risk pregnant patients
at a single study site. Eligible patients were stratified by self-identified race and ethnicity and then
randomly allocated 1:1 between group and individual prenatal care. The primary outcomes were
preterm birth <37 weeks gestational age and low birthweight <2500 grams. The primary analysis
was performed according to the intent-to-treat principle. Secondary analyses were performed
according to the as-treated principle using modified intent-to-treat and per compliance approaches.
Analysis of effect modification by race and ethnicity was planned.

Results: A total of 2350 participants were enrolled, with 1176 assigned to group prenatal care
and 1174 assigned to individual prenatal care. The study population included 952 (40.5%) Black,
502 (21.4%) Hispanic, 863 (36.8%) White, and 31 (1.3%) “Other race or ethnicity”. Group
prenatal care did not reduce the rate of preterm birth (10.4% vs. 8.7%, OR 1.22, 95% CI 0.92—
1.63, p=0.17) or low birthweight (9.6% vs. 8.9%, OR 1.08, 95% CI 0.80-1.45, p=0.62) when
compared to individual prenatal care. In subgroup analysis, greater attendance in prenatal care was
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associated with lower rates of preterm birth and low birthweight. This effect was most pronounced
for rates of low birthweight for Black participants in group care; intent-to treat 12.5% (51/409),
modified intent-to-treat 11.5% (36/313), and per compliance 8.3% (20/240). While LBW rates
were significantly higher for Black participants compared to White participants seen in individual
care (aOR 2.00, 95% CI 1.14 - 3.50) the difference was not significant for Black participants in
group care compared to their White counterparts (aOR 1.58, 95% CI 0.74 — 3.34).

Conclusions: There was no significant difference in overall rates of preterm birth or low
birthweight between group and individual prenatal care. With increased participation in group
prenatal care, we observed lower rates of preterm birth and low birthweight for Black participants.
The role for group care models in reducing racial disparities in these birth outcomes requires
further study.

Condensation:

GPNC does not decrease overall rates of PTB or LBW, but increased participation in GPNC is
associated with improved outcomes for Black participants.

Keywords

Prenatal care; group prenatal care; CenteringPregnancy; racial equity; health disparities; preterm
birth; low birthweight

Introduction

Preterm birth (PTB) occurs at high rates in the United States, where 10.2% of pregnancies
are delivered before 37 weeks gestational age.! Large racial disparities persist in these

rates, with Black patients experiencing a 14.4% rate of PTB compared to 9.3% in White
patients in 2019.12 PTB is the second leading cause of newborn death and disability, and
infants born both preterm and with a low birthweight (LBW; <2500 grams) can face medical
and neurodevelopmental challenges.3-9 In this way, the racial disparities arising during
pregnancy, amplified further by environmental and sociodemographic factors after birth,
have the potential to impact the burden of chronic disease and economic achievement across
the lifespan.410

The dominant model of individual prenatal care (IPNC) includes approximately 13 visits
scheduled with increasing frequency throughout pregnancy.11-13 Patients who enter care
late or attend fewer than the recommended number of visits have an increased risk of

PTB, infant mortality, and pre-eclampsia.14-16 The IPNC model, however, has significant
limitations.1”18 Typically, IPNC visits are short, can feel hurried, and do not necessarily
allow adequate time for healthcare providers to share all the anticipatory guidance pregnant
individuals need and want.12:20 When obstetric practices rotate patients through multiple
providers, the lack of continuity can feel impersonal and decrease satisfaction and trust in
the clinical recommendations.1920 Within this traditional structure of IPNC, not only are
there persistent racial disparities in birth outcomes but also in the delivery of health care
itself. Examples of healthcare disparities in outpatient prenatal care impacting Black patients
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include lower rates of influenza vaccination, lower comprehension of prenatal genetic testing
options, and lower rates of postpartum depression screening.21-24

Group prenatal care (GPNC) potentially addresses many shortcomings of IPNC by bundling
physical assessment with family and peer support as well as provider-led, patient-centered
health education.?> There is a promising yet inconsistent evidence base that supports GPNC
as a mechanism to improve birth outcomes and narrow the racial disparity in adverse
outcomes.26-27 In two randomized clinical trials and several retrospective cohort studies,
participation in GPNC was associated with decreased rates of LBW and PTB for Black
patients.26:28-33 The prospective studies, however, were underpowered to show differences
in PTB by race, and the retrospective studies were limited by potential confounding from
selection bias and small sample sizes.

To provide more definitive evidence, we sought to test two primary hypotheses: 1)
participation in GPNC will reduce rates of PTB and LBW; and 2) participation in GPNC
will reduce the racial disparities for PTB and LWB between Black and White participants
when compared to traditional IPNC.

Materials and Methods

Participants, Design and Setting

The study was conducted at a single practice site and was approved by the Institutional
Review Board (Pro00043994). The study was registered with ClinicalTrials.gov on
December 29, 2015 (NCT02640638). The full study protocol has been previously
published.35

Patients were screened for study eligibility by medical record review prior to their first
appointment for prenatal care. Inclusion criteria included age 14 — 45 years, singleton
pregnancy, entry to care <20 6/7 weeks gestational age, and gestational age <24 0/7

weeks at enrollment. Following longstanding internal practice protocols consistent with
the CenteringPregnancy GPNC model, exclusion criteria included medical or pregnancy
complications that would preclude prenatal care delivery by a nurse practitioner. Examples
include pregestational diabetes, chronic hypertension on medications, any disease requiring
chronic immunosuppression (such as solid organ transplant) and severe obesity with body
mass index >50 kg/m?2. Patients anticipating a planned preterm delivery for reasons such as
a history of myomectomy or classical uterine incision were excluded, as well as those with
a plan for history indicated cerclage. Finally, patients with medical, social or behavioral
conditions that would preclude group participation such as active tuberculosis, current
incarceration, or severe uncontrolled psychiatric illness, were also excluded. Patients could
only participate in the study with one pregnancy to maintain independence.

Patients were approached by trained research staff at the time of either their first prenatal
care appointment or during their dating ultrasound appointment. Research staff described
all study procedures, including a detailed description of the GPNC model of care and

study incentives. After research staff obtained written informed consent, participants were
randomly assigned in a 1:1 allocation to GPNC or IPNC, stratified by self-reported maternal
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race and ethnicity using REDCap (Research Electronic Data Capture) electronic data capture
tools (see Appendix A).34

At the time of enrollment, participants completed a survey instrument, also in REDCap,
which included psychosocial measures, assessment of maternal health behavior and other
baseline demographic questions and detailed information about race and ethnicity. This
gave the participants a private opportunity to self-identify a more a nuanced description

of their race and ethnicity, including validated questions from the US Federal Government
1997 Office of Management and Budget standards on race and ethnicity used by the US
Census Bureau. These questions allowed participants to select multiple categories for race
and ethnicity and included open-ended descriptions for a more thorough and comprehensive
reporting of participants’ race and ethnicity.35-36

Interventions

The IPNC arm received prenatal care following the schedule of visits recommended by

the American College of Obstetricians and Gynecologists.1237 The GPNC arm received
CenteringPregnancy curriculum (Centering Healthcare Institute, Boston MA), and the
study site was able to deliver the intervention in English and Spanish. This trademarked
model includes a formal training and annual certification process to assure consistency in
implementation.2>:38 Groups of 8-12 pregnant patients due to deliver in the same month are
scheduled for ten 2-hour GPNC sessions. During the first 30 minutes, a healthcare provider
conducts a brief physical assessment in the group space. The remaining 90 minutes are
spent in facilitated discussion. The curriculum is comprehensive, and topics include family
planning and childbirth preparation, stress management, newborn care, and parenting skills.
GPNC participants are allowed to have additional individual prenatal care visits in addition
to the 10 scheduled GPNC sessions as needed.

Study Outcomes

Antepartum, delivery, postpartum and neonatal outcomes were abstracted from the
electronic medical record (Epic Systems Incorporated, Verona, WI). Medical records of
participants who transferred out of the practice were requested and included in the final
analysis. Abstractors were independent of the medical team but were not blinded to the
study group assignment.

Our primary outcomes were PTB (delivery <37 weeks gestational age), and LBW (infant
birthweight <2500 grams). Both variables were dichotomized for the two primary analyses.
The best obstetrical estimate of gestational age was used in all cases, and all participants

had ultrasound confirmation of pregnancy dating <20 weeks gestational age as standard of
39,40
care.”¥

Sample Size Determination

Based on a previously published rate for PTB of 13% in our practice, we estimated a
sample size of 2712 (n= 1356 in each treatment group) which would have 90% power to
detect an odds ratio of 0.70 in preterm birth (GPNC vs. IPNC), at a two-sided significance
of 0.05.3141 This was obtained using the methods for sample size calculation through the
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logistic regression with two binary covariates and implemented by PASS software (NCSS,
LLC, UT, USA). More information about the sample size and power calculations can be
found in the published study protocol.3® We anticipated a 15% attrition rate and therefore
sought to recruit 3160 patients (n=1580 in each treatment group).

Statistical Analysis

Results

Descriptive statistics included mean, standard deviation, frequency, and percentages.
Between arm comparisons were made using t-tests for continuous variables and chi-square
or Fisher’s exact test for categorical variables. Logistic regressions were employed to test the
first hypothesis concerning GPNC main effect adjusting for race.

For the second hypothesis examining reduction in racial disparities, we tested an interaction
effect between the group assignment (i.e., GPNC vs. IPNC) and race and ethnicity (i.e.,
Black, Hispanic, and White) for outcomes of PTB and LBW using logistic regression
models. We excluded the “other” racial group in this second hypothesis testing due to its
small sample size.

The primary analysis was performed according to the intent-to-treat principle, but two
additional analytic samples were planned. First, the modified intent-to-treat (mITT) sample
included participants who attended one or more sessions or visits in their assigned treatment
arm (GPNC and IPNC). Second, the per-compliance (PC) sample included participants with
five or more sessions or visits in their assigned treatment arm (GPNC and IPNC) and
excluded participants who crossed over from IPNC to GPNC. This five-visit threshold was
based on previously published studies which have also used this threshold as an indicator of
adequate exposure to the GPNC treatment,29.30:42-45

Because the mITT and PC samples no longer represented a randomized pool of participants
due to exclusions, we additionally adjusted for the baseline variables that were significantly
different (p<0.01) between care models in each sample at baseline. All analyses were
performed using SAS version 9.4 (SAS Institute Inc. Cary, NC) and statistical significance
was declared for a two-sided p-value <0.05 except where indicated.

We screened 9181 patients for study eligibility. Of these, 3818 were ineligible, 3019

eligible patients declined to participate, and 2350 were enrolled and randomized (43.8%

of eligible patients enrolled, Figure 1). The most common reasons for screen failure

and non-randomization were late entry to prenatal care (n=1758), complex medical co-
morbidities precluding care from nurse practitioners (n=824) and pregnancy loss prior to
study enrollment (n=287). After randomization, one set of twins was identified in each study
arm and were excluded from further analysis.

Study enrollment began February 24, 2016 and ended early on March 16, 2020 when the
COVID-19 pandemic restricted our ability to safely continue in-person GPNC sessions. At
that time, 172 participants were actively enrolled, including 85 in the GPNC assignment. Of
these, 39 could not complete the 5 visits minimum in GPNC due to the pandemic.
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Of the 2348 participants in this study, 1175 were assigned to GPNC and the 1173 assigned
to IPNC. Detailed baseline characteristics are shown in Table 1 and were balanced between
the GPNC and IPNC treatment arms. Table 1 includes demographic characteristics and

risk factors for PTB across all three analytic samples: ITT, mITT and PC. Overall, 35.8%
(n=841) of participants reported Black race, 19.7% (n=462) reported Hispanic ethnicity,
35.2% (n=826) reported White race, and 31 (1.3%) reported Other race or ethnicity. The
mean age was 25 (SD+5.4) years, and 44.5% (n=1044) participants were primiparous. Most
participants (96.5%, n=2028) were Medicaid eligible at delivery, 25.8% (n=575) had not
completed a high school degree, 23.7% (n=434) were married and 66.6% (n=1504) of
pregnancies were unplanned.

The distribution of GPNC sessions attended by participants in the GPNC study arm is
shown in Figure 2. Participants in GPNC attended a mean of 4.7 (SD+3.6) GPNC sessions
and were also permitted to attend individual prenatal care visits as needed. On average,
participants in both arms attended a mean of 12 (SD+3.3) total prenatal care visits; this mean
includes both individual and group visits for patients assigned to GPNC.

Intent-to-treat Outcomes

For our ITT analysis, there were no statistically significant differences between GPNC and
IPNC for PTB (10.4% vs. 8.7%; OR 1.22, 95% CI 0.92 — 1.63) or LBW (9.6% vs. 8.9%;
OR 1.08, 95% CI 0.80 — 1.45) (Table 2). Similarly, in models including interaction terms,
we did not observe any statistically significant differences between GPNC and IPNC in PTB
or LBW within any race or ethnicity (Table 2). Black participants had higher rates of PTB
compared to White participants in both GPNC and IPNC but the differences did not reach
statistical significance in either GPNC (11.4% vs. 10.8%, OR 1.07, 95% CI1 0.70 — 1.65) or
IPNC (10.2% vs 7.7%, OR 1.37, 95% CI 0.85-2.19) (Figure 3). The pattern was different
for LBW where Black participants had significantly greater rates in IPNC compared to
White participants (12.7% vs 6.4%, OR=2.13, 95% CI 1.29 — 3.50) but not in GPNC (12.5%
vs. 8.9%, OR=1.45, 95% CI 0.91 — 2.30) (Figure 4).

Maodified Intent-to-treat and Per Compliance Analyses

Our two additional pre-specified analytic samples are included on the consort diagram
(Figure 1) and the distribution of GPNC visits for participants in that treatment arm is
described in Figure 2. Our mITT analytic group included all participants who attended =1
visit in their assigned treatment arm (this included 70% of GPNC ITT and 95% of IPNC
ITT). After exclusions for pregnancy losses, incomplete outcome data and no attendance
of any visits in their assigned treatment arm, 824 participants were included in the mITT
analysis for the GPNC study arm and 1111 in the IPNC study arm. For the mITT analytic
group, participants assigned to the GPNC study arm attended a median of 7 (range 1 — 10)
GPNC sessions. For our PC analytic group, we excluded participants from both study arms
who attended <5 visits in their assigned treatment group. Additionally, there were 15 (0.6%)
participants who were randomized to IPNC but later requested GPNC. These participants
were allowed to attend their preferred model of prenatal care, considered crossovers, and
excluded for the PC analysis. We did not consider any crossovers from GPNC to IPNC
since the CenteringPregnancy GPNC model allows patients to schedule IPNC visits as
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needed in addition to their GPNC sessions. Our final PC analytic group included 624 in our
GPNC study arm (53% of GPNC ITT) and 1032 in the IPNC study arm (88% of ITT), and
participants assigned to the GPNC study arm in the PC analytic group attended a median of
8 (range 5 — 10) GPNC sessions.

Most demographic characteristics remained balanced between the mITT and PC analytic
samples (Table 1). Logistic regression models were adjusted for smoking in the 3 months
prior to pregnancy in our mITT analytic samples and smoking during pregnancy as well as
in the 3 months prior to pregnancy for our PC analytic group.

In comparing rates of PTB and LBW by treatment group within these two analytic samples,
results were similar to the ITT analysis. There were no significant differences for the overall
mITT sample for PTB (10.0% GPNC vs. 8.5% IPNC; aOR 1.16, 95% CI 0.84 — 1.60) or
LBW (8.8% GPNC vs. 8.8% IPNC; aOR 0.98, 95% CI 0.70 — 1.38). We also did not find
significant differences in the PC sample for PTB (7.7% vs. 7.2%; aOR 1.08, 95% CI1 0.73 —
1.60) or LBW (6.5% vs. 7.7%; aOR 0.84, 95% CI 0.55 - 1.27).

Comparisons in PTB and LBW by treatment group for Black and White participants

Comment

There were no significant differences in PTB between Black and White participants in
either mITT or PC samples in either treatment arm (Figure 3). Although the aOR for PTB
between Black and White participants was not statistically significant in the GPNC arm,
when evaluated across analytic groups the aOR for PTB monotonically decreased and even
reversed, favoring Black participants with decreasing rates from the ITT (aOR=1.07, 95%
C1 0.70 - 1.65) to the mITT (aOR=1.05, 95% CI 0.62 — 1.79) to the PC (aOR=0.92, 95%
Cl 0.46 — 1.82) sample (Figure 3). In comparison, for the IPNC arm, the aOR for PTB

was consistently higher across the samples for ITT (aOR=1.37, 95% CI 0.85-2.19), mITT
(aOR=1.37, 95% CI 0.84 — 2.26), and PC (aOR=1.31, 95% CI 0.74 — 2.31) (Figure 3).

Comparisons in LBW between Black and White participants by treatment group showed
more consistent findings. For LBW, Black participants in the IPNC arm in ITT, mITT

and PC analytic groups all showed significantly greater LBW rates compared to White
participants: ITT aOR 2.13, 95% CI 1.29-3.50; mITT aOR 1.37, 95% CI 0.84-2.26; PC
aOR 1.31, aOR 0.74-2.31 (Figure 4). In contrast, LBW rates were not significantly higher
for Black participants compared to White participants in the GPNC arm in any sample:
ITT aOR 1.45, 95% CI (0.91-2.30); mITT aOR 1.74, 95% CI (0.97-3.13); PC aOR 1.58
(0.74-3.34) (Figure 4).

Principal Findings.

There was no significant difference overall in PTB or LBW between GPNC and IPNC. The
study was underpowered to fully evaluate the interaction effect of GPNC on birth outcomes
by race due to lower-than-expected rates of our primary outcomes and our inability to
achieve our prespecified sample size due to the COVID-19 pandemic. The results suggest
that increased engagement with group prenatal care is associated with improved outcomes
for Black participants.
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Results in the Context of What is Known.

Our findings are consistent with two prospective studies, two meta-analyses, and a 2015
Cochrane review which showed no difference in overall rates of PTB for patients in

GPNC compared with IPNC.26:28.29.46-48 Qyr finding that increased participation in GPNC
is associated with improved outcomes is consistent with other reports, both prospective

and retrospective, in which authors noted the dose-response correlation between increased
attendance at GPNC sessions and reductions in LBW and PTB.23: 28-29

Our finding that GPNC may be more impactful for rates of LBW and PTB in Black
participants, particularly with greater levels of attendance at group sessions, is consistent
with previously published large retrospective cohort studies.21:28.49

Clinical Implications.

Improving racial equity in birth outcomes is one of the most important clinical challenges
facing obstetric care providers. While GPNC was not explicitly developed to reduce racial
disparities in health care, the model has elements that may serve to address some root
causes of unconscious or implicit bias in the healthcare setting.% For example, the essential
elements of CenteringPregnancy GPNC include limiting group size to optimize interaction
and facilitating groups to be interactive.2®> The group setting provides a unique environment
which improves patient-provider communication and fosters relationship building.1819.51
Improving patient-provider communication and fostering shared decision-making have
been proposed as approaches to overcoming provider implicit bias and building patient
satisfaction and trust in the healthcare encounter.>0 GPNC also provides opportunity for
clinical encounters to address social determinants of health.52-54

Although the results presented here highlight the potential value of GPNC, they also
illustrate the need for ongoing innovation to the GPNC model. As part of our study design,
we attempted to address anticipated barriers to participants’ willingness and ability to
participate in GPNC. Dedicated research staff educated participants about GPNC during
study recruitment, often including tours of our group care spaces. Participants were provided
with a list of all ten GPNC sessions at study enrollment, to help avoid potential scheduling
conflicts. The study paid for onsite professional childcare during group sessions because
the CenteringPregnancy model discourages children from attend group sessions with their
parents. Attendance at group sessions was also incentivized with a pack of newborn diapers
at every session (approximately $15/each retail value) and a gift card after attending 5
sessions. Even in this ideal environment, nearly 20% of participants randomized to GPNC
did not attend a single session. Other RCTs using GPNC models have reported similarly
high rates of non-compliance with assigned group sessions, and this may be an indication
that the GPNC model is not a “one size fits all” strategy for reinventing prenatal care.2°

Implementation of GPNC can be difficult, requiring changes in physical space, patient-
provider interactions, and logistics of clinical flow.56:57 However, there are few other clinical
interventions available that potentially address racial disparities in birth outcomes that affect
millions of pregnant persons each year. Clinicians and systems, particularly in areas of high
health disparities, may determine that adopting this model is worth the effort.8-70
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Research Implications.

There are still unanswered questions related to the magnitude of and the mechanism by
which GPNC may improve racial equity in birth outcomes. There is potential, however,
for GPNC to address root causes of racial disparities in health and healthcare at the
system, community, provider, and patient levels.”? Future projects would benefit from the
inclusion of qualitative evaluation of patient and provider experiences in the GPNC setting
to explore these and other potential mechanisms for improvements in birth outcomes and
other measures.

Additional work also remains to be done investigating the effect of GPNC session
attendance on pregnancy outcomes. A deeper investigation of the impact of engagement
with prenatal care on birth outcomes and racial disparities may be warranted.

Strengths and Limitations.

This study has several strengths. Our randomized study design minimizes selection bias and
confounding, as does our success in recruiting a diverse study population. We lost very few
patients from follow-up and had outcome data on 2312 (98.5%) of study participants.

The fact that the clinical team providing prenatal care had extensive experience with

the CenteringPregnancy GPNC model predating the clinical trial by many years is both

a strength and potentially a limitation. Our site has been continuously certified by the
Centering Healthcare Institute since 2009, indicating a high degree of fidelity to the model.
Prior to initiation of the study, four of our most experienced nurse practitioners had each
facilitated more than 50 groups, representing >2000 GPNC sessions and >4000 clinical
hours leading groups. During the study, all nurse practitioners provided care in both

the GPNC and IPNC model of care. The unique experience and skills the clinical team
learned through years of experience with GPNC likely carry over to IPNC encounters,

and potentially improve or otherwise bias care provided in the IPNC setting. This could
potentially have contributed to our lower-than-expected rates of PTB and LBW in the IPNC
arm.

The most significant limitation of this study was inadequate power to compare the
intervention or the outcomes between racial groups as planned. This power limitation
resulted from three inter-related challenges: early termination of the trial due to the
COVID-19 pandemic, lower-than-expected enrollment and attendance, and unexpectedly
lower rates of adverse outcomes in comparison to the general population.

The most obvious limitation of the study was the interruption of patient recruitment and
GPNC treatment protocols by the COVID-19 pandemic which prevented us from reaching
proposed study recruitment targets. This was compounded by a lower-than-expected rate
of study enrollment (43%) for eligible patients which predated the pandemic. Based on
previously published RCT of GPNC, we anticipated higher rates of study enroliment (52%
—67%).2846 When recruitment targets began lagging behind expectations, our study team
conducted targeted short surveys with 107 patients who declined study enrollment and who
were willing to explain why (unpublished data collected April, 2018). Most commonly,
patients did not want to be randomized due to preferences for either IPNC (70%) or GPNC
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(13%); others cited scheduling conflicts (21%) including unpredictable work schedules,
transportation challenges (11%) and a preference not to be part of a research trial (19%) as
reasons for non-enrollment. Our struggles with recruitment mirror those many practices have
with recruiting patients into GPNC, and this is another structural barrier to its widespread
adoption.”2.73

In addition to challenges with recruitment, the study was also limited by lower-than-
expected patient attendance at GPNC sessions. This includes not only those (n=277; 23.6%)
who did not attend a single assigned GPNC session but also the very low numbers (n=

52; 4.4%) who were able to attend all 10 assigned sessions. In 2019, our research team
published an interim analysis exploring the reasons patients attended fewer than 5 sessions
or visits in their assigned treatment arm.5® At the time of the administration of our second
survey between 30-40 weeks gestational age, study staff collected self-reported reasons
for non-adherence during short interviews of 301 enrolled participants in both the GPNC
(n=207) and the IPNC (n=94) arms. Scheduling conflicts (23.2%), dislike of the GPNC
model (16.4%) and leaving the practice (34.3%) were the most common reasons for non-
adherence cited by participants in the GPNC study arm. While participants randomized to
IPNC reported leaving the practice (34.0%), pregnancy loss (12.8%) and moving out of
the area (11.7%) as the most common reasons for their inability to attend >5 scheduled
IPNC visits. An essential element of the CenteringPregnancy GPNC model is that group
members, including facilitators and support people, are consistent across sessions. This
requires more rigid scheduling in comparison to IPNC visits and is an important structural
barrier to attendance for patients who may not have flexibility in work or school schedules,
dependable transportation or childcare.

We anticipated attrition, and therefore prespecified two analytic samples based on

patient participation thresholds to allow evaluation of outcomes for participants attending
meaningful numbers of sessions or visits. The relatively lower compliance with the assigned
treatment in the GPNC arm of our study (70% in the mITT analytic group and 53% in

the PC analytic group) led us to differentially exclude more patients from the GPNC arm

in sub-group analysis; though we adjusted our logistic regression models to account for
differences, this methodology still introduces the risk of bias.

The most important limitation of this study is that our observed rate of PTB of 9.5% was
lower than the predicted rates we used in the power calculations and substantially lower than
rates observed in our community. For Medicaid-eligible patients delivering during the same
timeframe as this study (April 2016 — September 2020) in the single suburban county that
our practice primarily serves, the rate of PTB was 13.4% (1824/13,630) and the rate of LBW
was 10.9% (1485/13,630). Rates were higher for Black patients who demonstrated a 15.9%
(687/4326) rate of PTB and 15.3% (662/4326) rate of LBW according to vital statistics
from the University of South Carolina Institute for Families in Society (Sarah Gareau, PhD,
e-mail communication, February 2022). Both our lower-than-expected rates for our primary
outcomes as well as our failure to reach our planned recruitment targets mean that findings
must be interpreted with caution.
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Generalizability of findings is limited by our study population, which was drawn from a
single obstetric practice serving mainly a low-income population. Generalizability is also
limited by the number of patients who were ineligible for study enrollment due to late entry
to prenatal care and medical complications of pregnancy.

Conclusions.

Participation in GPNC did not lead to differences in PTB or LBW in comparison to
traditional IPNC. We found improvements in rates of PTB and LBW with increased
attendance for Black participants in GPNC, but our study was underpowered to conclude
that GPNC definitively decreases the racial disparity in these birth outcomes.

Recently, there have been calls for a redesign of prenatal care to improve outcomes, to

add flexibility, to incorporate virtual visits, to adapt to patient preferences, and create new
opportunities for education and social support.2>71.74 This moment of introspection provides
an opportunity to evaluate the current structure of prenatal health care and its contribution

to racial disparities in obstetric practice.”® Willingness to explore innovative practice models
such as GPNC is part of the necessary work to achieve racial equity in birth outcomes.
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Appendix: Determination of patient race and ethnicity

To stratify patients by race and ethnicity, at enrollment patients were asked by study
personnel to choose one option from a combined list of race and ethnicity, including
options for Black, Hispanic, White, Mixed Race and Other. Subsequently, patients privately
completed a survey instrument which included a broader range of race and ethnicity
categories, and patients were allowed to choose more than one option. We felt that the
responses provided directly by the patients in the survey were a more accurate reflection

of race and ethnicity and therefore these were used in our final analysis for assignment

of race and ethnicity. Supplemental Table A demonstrates the differences between the race
and ethnicity assigned by study staff at randomization (used for stratification) and the final
assignments of race and ethnicity we determined after reviewing survey responses (used for
analysis).

The study team made additional decisions regarding the assignment of race and ethnicity
for our final analytic groups. Because the United States has a significant history of racial
discrimination, we determined that patients who identified as Black and other races or
ethnicity should be grouped with patients reporting Black only rather than creating a
separate multiracial group. For similar reasons, patients who identified as Latina, Hispanic,
or Spanish origin were grouped into Hispanic, even if they selected White as a second
racial category. Patients who identified only as White, were assigned as White. All other
categories were combined into "Other groups combined." For patients who selected prefer
not to answer, their response to the single option question verbally asked by study staff at
randomization was used.

Supplemental Table B reflects the differences between the patient’s self-reported race and
ethnicity on survey 1 and the final assignments our study team used for evaluation in this
manuscript. In general, there was a high fidelity between the two assignments with only 150
(6.4%) of patients shifting categories for final analysis. Of these, 78 (52.0%) were originally
assigned to the multiracial category which was redistributed to Black, Hispanic, White or
Other as appropriate.

Although we chose to use the term “Hispanic” ethnicity in our study, we appreciate that
many other terms have also been used to describe people living in the United States of
Spanishs-peaking or Latin-American heritage. We also realize that this category includes
patients from a wide variety of geographic locations and countries of origin. In our study
population, 243 (46.9%) participants identified as Mexican, Mexican American, 91 (17.6%)
identified as Guatemalan, Salvadoran, or Honduran, 7 (1.4%) identified as Nicaraguan or
Costa Rican, 56 (10.8%) identified as Colombian, 100 (19%) identified multiple countries of
origin or other and 21 (4.1%) preferred not to answer that question.

The duration of residence in the United States varied widely for these patients, with 185
(36.6%) reporting living in the United States all their lives. The remaining 313 (61.9%) were
immigrants, with 183 (36.2%) reporting living in the United States for more than 10 years
and 130 (25.7%) reported living in the United States less than 10 years. Of these, 25 (4.9%)
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were very recent immigrants and had been living in the United States for less than one year
prior to study enrollment.
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AJOG at a Glance:
A. Why was the study conducted?

. The study utilized a randomized study design to examine the impact of group
prenatal care on rates of preterm birth and low birthweight, as well as the
longstanding racial disparities in these birth outcomes.

B. What are the key findings?

. Overall, group prenatal care is associated with similar pregnancy outcomes to
traditional prenatal care.

. Increasing participation in group prenatal care may reduce rates of preterm
birth and low birthweight, an effect which was more pronounced for Black
participants.

C. What does this study add to what is already known?

. This study supports findings from several large retrospective cohort studies
and two meta-analyses indicating that group prenatal care does not reduce
overall rates of preterm birth and low birthweight compared to individual
prenatal care.
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9181 patients
ITT = intent-to-treat assessed for eligibility
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3812 did not meet eligibility requirements

mITT = modified intent-to-treat
PC = per compliance >
\ 4
5369 eligible
v g

3019 declined participation

I 2350 randomised

v v

1176 assigned to group 1174 assigned to individual
prenatal care (GPNC) prenatal care (IPNC)
1 twin pregnancy excluded |4— —>| 1 twin pregnancy excluded
A 4
1175 included in ITT for GPNC | 1173 included in ITT for IPNC l
47 spontaneous abortions 32 spontaneous abortions
10 intrauterine fetal demises 3 intrauterine fetal demises
18 with incomplete data < P 18 with incomplete data
276 did not receive intervention (0 GPNC 9 did not receive intervention (0 IPNC visits
visits post-randomization) post-randomization)
A\ 4
824 included in the mITT population 1111 included in the mITT population
attending one visit in GPNC attending one visit in IPNC
200 with <5 GPNC visits post randomization |<— 64 with <5 IPNC visits post-randomization
15 patients crossed over from IPNC to GPNC
A\ 4
624 included in the PC analysis with 5 or 1032 included in the PC analysis with 5 or
more visits to GPNC more visits to IPNC

Figure 1:
Trial Profile.

This figure contains the CONSORT flow diagram of the progress through the phases of
a parallel randomized trial of two groups, including enrollment, intervention allocation,

follow-up, and data analysis
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0%
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GPNC Session Compliance and Distribution

4.2%
12.4%
13.4%

12.5%

Per compliance cutoff: 25 visit in assigned ARM

8.1%
Modified intent-to-treat cutoff: 21 visit in assigned ARM

24.7%

5% 10% 15% 20% 25%

Figure 2:
Group Prenatal Care Session Compliance and Distribution

This figure contains a graph showing compliance for group prenatal care (GPNC) session
and the session number cutoff for the modified intent-to-treat and per compliance analytic
groups.
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Preterm Birth Rate, %
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Preterm Birth Rates for GPNC and IPNC: Black and White

6.0

4.0

2.0

0.0
ITT mITT*

OR (95% Cl)
1.07 (0.70, 1.65)

aOR (95% Cl)
1.05 (0.62, 1.79)

PC*

aOR (95% Cl)
0.92 (0.46, 1.82)

IPNC .
B Black EWhite

10.2

ITT mITT* PC*

aOR (95% Cl)
1.31(0.74, 2.31)

OR (95% Cl)
1.37(0.85, 2.19)

aOR (95% Cl)
1.37 (0.84, 2.26)

*mITT - adjusted for smoking in the three months prior to pregnancy; PC - adjusted for smoking during pregnancy and

in the three months prior to pregnancy

Figure 3:

Preterm birth rate comparisons between Black and White participants

Preterm birth rates for group prenatal care (GPNC) and individual prenatal care (IPNC) for
the comparisons between race and ethnicity for the intent-to-treat (ITT), modified intent-to-
treat (mITT), and per compliance (PC) analytic groups.
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Low Birthweight Rates for GPNC and IPNC: Black and White

6.0

Low Birthweight Rate, %
[o)
o

4.0

2.0

0.0

ITT mITT*

OR (95% ClI)
1.45 (0.91, 2.30)

aOR (95% Cl)
1.74 (0.97, 3.13)

PC*

aOR (95% Cl)
1.58 (0.74, 3.34)

IPNC :
W Black @ White

12.7 12.6
11.2

ITT mITT* PC*
OR (95% Cl) aOR (95% Cl) aOoR (95% ClI)
2.13(1.29,3.50) | 2.04 (1.23,3.41)| 2.00(1.14,3.50)

*mITT - adjusted for smoking in the three months prior to pregnancy; PC - adjusted for smoking during pregnancy and

in the three months prior to pregnancy

Figure 4:

Low birthweight rate comparisons between Black and White participants

Low birthweight rates for group prenatal care (GPNC) and individual prenatal care (IPNC)
for the comparisons between race and ethnicity for the intent-to-treat (ITT), modified intent-
to-treat (mITT), and per compliance (PC) analytic groups.
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