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Objectives. We compared an evidence-based model of group prenatal care to tradi-

tional individual prenatal care on birth, neonatal, and reproductive health outcomes.

Methods. We performed a multisite cluster randomized controlled trial in 14 health

centers inNewYork City (2008–2012).We analyzed 1148pregnantwomen aged14 to21

years, at less than 24 weeks of gestation, and not at high obstetrical risk. We assessed

outcomes via medical records and surveys.

Results. In intention-to-treat analyses, women at intervention sites were significantly

less likely to have infants small for gestational age (< 10th percentile; 11.0% vs 15.8%;

odds ratio = 0.66; 95% confidence interval = 0.44, 0.99). In as-treated analyses, women

with more group visits had better outcomes, including small for gestational age, ges-

tational age, birth weight, days in neonatal intensive care unit, rapid repeat pregnancy,

condom use, and unprotected sex (P= .030 to < .001). There were no associated risks.

Conclusions. CenteringPregnancy Plus group prenatal care resulted in more favorable

birth, neonatal, and reproductive outcomes. Successful translation of clinical innovations

to enhance care, improve outcomes, and reduce cost requires strategies that facilitate

patient adherence and support organizational change. (Am J Public Health. 2016;106:

359–365. doi:10.2105/AJPH.2015.302960)

Bundling health care services—
integrating prevention and treatment—

is a strategy to meet “triple aim” goals:
enhanced health care quality, improved
health outcomes, and lower cost.1,2 The in-
stitutional benefits of bundling health care
include reduced infrastructure and cost, the
opportunity to provide additional services,
and collaborative partnerships. Patient ben-
efits include integrated services and reduced
barriers to care.

Pregnancy is an important window of
opportunity, with frequent health care con-
tact. Nonetheless, adverse birth outcomes
remain leading causes of US infant morbidity
and mortality3 and are concentrated among
disadvantaged groups.4 Pregnant
adolescents also have higher rates of sexually
transmitted infection (STI) than do their
nonpregnant counterparts and those who are
nulliparous.5 Taken together, adolescent
women from socially disadvantaged groups

face adverse reproductive and sexual health
disparities.

Yet, bundled preventive interventions are
not as common as are those that address in-
dividual risk factors.6 Regarding pregnancy,
interventions among pregnant adolescents
target either reproductive or sexual health,
both with limited effectiveness. Clinical in-
terventions such as progesterone administra-
tion and cervical cerclage prevent preterm
birth in singleton gestations with previous

preterm birth or short cervix.7 However, one
half of women who deliver preterm have no
known risks.8 An independent review of
prenatal care models found only 1 random-
ized controlled trial (RCT) that demonstrated
improved health outcomes.9 This study,
from our research team, compared
CenteringPregnancy group prenatal care
to standard individual prenatal care. Our
previous research documented that women
randomized to group prenatal care had
a 33% lower rate of preterm delivery.10 We
also documented improved outcomes
amongwomen randomized to group prenatal
care that bundled reproductive health pro-
motion (CenteringPregnancy Plus): greater
than 50% reduction in rapid repeat pregnancy
among all women and incident STI among
adolescents.11

Translating evidence to routine health care
practice is a National Institutes of Health
priority.12 It is important to determine
whether clinical interventions with demon-
strated efficacy can be implemented to pro-
duce clinical benefits comparable to those
observed during efficacy studies. First de-
veloped in 1968 to improve well-child care,
group care consists of the same components of
individual care visits coupled with education
and skills building and takes place in a group of
patients.13 Previous research across a range of
health conditions suggests many clinical and
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psychosocial benefits, including improved
patient self-management, adherence, satis-
faction, and clinical outcomes.14 More time
between patients and health care providers
results in more patient-centered care.

We conducted a multisite cluster RCT to
assess the clinical effectiveness of group pre-
natal care bundled with reproductive health
promotion compared with the clinical ef-
fectiveness of standard individual prenatal
care. Cluster randomized trials can evaluate
changes in service provision under conditions
of actual use and are characterized by their
multilevel nature15: in this case, pregnant
women clustered into prenatal care settings.
We hypothesized that women at clinical sites
randomly assigned to deliver group prenatal
care would have better reproductive and
sexual health outcomes than those of women
at sites randomized to individual care and that
greater exposure to group prenatal carewould
be associated with better outcomes. Specifi-
cally, a priori outcomes included gestational
age at delivery, infant birth weight, and small
for gestational age as well as incident STI,
rapid repeat pregnancy, and behavioral risk
factors (e.g., condom use). We also included
admission to and days in the neonatal in-
tensive care unit (NICU).

METHODS
We conducted a cluster RCT16 in 14

clinical sites, including 4 community health
centers and 10 hospitals in New York City
that serve predominantly low-resource
women. We calculated the sample size using
Optimal Design for Multilevel and Longi-
tudinal Research, version 0.23 (http://
www.wtgrantfoundation.org). On the basis of
results from our previous study (d= 0.21–
0.39), with power at 0.80 and a set to 0.05,
we needed 14 sites and 90 patients per site to
detect a small ormediumeffect size of d=0.25.
We determined these estimates by an intraclass
correlation coefficient (ICC) of 0.001.

We initially selected clinical sites on the
basis of a convenience sample. They could not
be conducting group prenatal care, but they
had to be committed to changing their
practice to offer group prenatal care (in-
cluding clinical leadership support) and have
sufficient space. Sites were aware that they
would be trained to offer group care either
immediately (intervention condition) or after

completion of study recruitment (delayed
intervention condition). To minimize selec-
tion bias, we identified health centers and
recruited before randomization. We ran-
domized sites using a computer-generated
sequence in stratified blocks to account for
lags in recruitment and the time required for
training and implementation. We enrolled
participants between 2008 and 2011, with
follow-up 1 year postpartum completed in
2012.We then offered training and support to
sites randomized to individual care to im-
plement group care.

Patient Selection and Recruitment
Research staff referred adolescents aged 14

to 21 years attending an initial prenatal care
visit at participating clinical sites to the study
or recruited them directly. We focused on
adolescents because they are the most vul-
nerable to adverse perinatal and reproductive
health outcomes. Inclusion criteria were
pregnancy at less than 24 weeks gestation,
pregnancy not considered high risk, ability to
speak English or Spanish, and willingness to
participate in group prenatal care. To reduce
poststratification patient selection bias,17 we
asked all women to consent to receive group
prenatal care, if available at their site, without
specifying at recruitment whether group care
was available.

Women completed structured interviews
at 4 time points: during second (mean 6

SD=18.72 63.29 weeks gestational age)
and third (mean6SD=29.9965.28 weeks
gestational age) trimester as well as post-
partum at 6 (mean 6SD=26.07 65.21
weeks) and 12 (mean 6SD=57.30 613.50
weeks) months.We completed interviews in
English (77.7%) or Spanish (22.3%) using
audio handheld assisted personal interview
technology. Respondents listened over
headphones to spoken questions displayed on
computer screens. They were paid $20 per
interview. Trained staff reviewed maternal
and child medical records by using case report
forms to extract uniform data.

Intervention
We implemented CenteringPregnancy

Plus group prenatal care. Members of the
research team at Yale University and at the
Centering Healthcare Institute (Boston, MA)
provided training and resources. Training

included (1) onsite organizational preparation
to assist with conversion of health systems to
accommodate group care (e.g., staffing,
scheduling); (2) 2-day basic training with
clinical and administrative staff that included
group prenatal care and research overviews,
logistics and planning (e.g., recruitment,
scheduling), curriculum review, and skills
building on facilitative leadership and HIV and
STI prevention; (3) webcasts to review session
content; and (4) advanced facilitation training
for providerswhohad run anentire group series.

Described in detail previously,10,11,18

CenteringPregnancy Plus begins with stan-
dard clinical intake (a history and a physical)
conducted individually. Thereafter, all care
occurs within the group except concerns
requiring privacy or urgentmedical attention.
Groups included 8 to 12 women of the same
gestational age, and a credentialed clinician
(e.g., obstetrician, midwife) and cofacilitator
(e.g., nurse, medical assistant) facilitated the
groups. There were 10 sessions lasting 120
minutes that followed the clinical guidelines
of the American Congress of Obstetricians
and Gynecologists.

At arrival, participants engaged in self-
management activities, including taking
weight and blood pressure, charting progress
in health records, and completing brief self-
assessment surveys to trigger discussion. The
clinician completed fundal height and heart
rate monitoring in a private area within the
group space. Twenty hours of group prenatal
care provided much more extensive care,
including facilitated discussions on many is-
sues related to pregnancy, childbirth, and
postpartum (Massey et al.18 provide a detailed
description). Structured reproductive health
promotion activities were delivered during 4
of the 10 sessions and included activities to
improve sexual self-efficacy, HIV knowl-
edge, interpersonal sexual communication,
perceived risk, and social norms.

Study Endpoints
We specified primary outcomes a priori

during clinical trial registration (http://www.
clinicaltrials.gov, NCT00628771). Primary
birth and neonatal outcomes consisted of
gestational age at delivery dichotomized as
term or preterm (< 37 weeks); infant birth
weight dichotomized as normal or low birth
weight (< 2500 g); small for gestational age
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(< 10th percentile in weight for gestational
age); and breastfeeding initiation.

We also examined NICU rates and length
of stay as a major driver of cost. Primary re-
productiveoutcomes included incident STI 12
months postpartum, which was diagnosed
via urine-based ligase chain reaction; rapid
repeat pregnancy within 12 months; and 2
behavioral indicators of risk in the past 6months
(i.e., percentage condom use, number of un-
protected sexual intercourse occasions).

Statistical Analyses
We performed primary analyses on our

prespecified hypotheses using intention-to-

treat principles, with study condition (group
vs individual care) as the predictor. We
employed multilevel mixed models to
control for interdependence owing to site
clustering (e.g., gestational age ICC=0.002;
condom use ICC= 0.013), with effect of
site modeled as a random effect.15 We
conducted linear models for continuous
variables, logistic models for dichotomous
variables, and models with Poisson distri-
bution for count data and skewed distri-
butions (e.g., gestational age in days, days in
NICU).

In real-world clinical settings, where
nonadherence is expected,19 significant de-
viations in study protocol may result in biased

estimates of the magnitude of treatment ef-
fects. When nonadherence to study protocol
is substantial, effects of treatment as assigned
and as received should be estimated sepa-
rately.20 Therefore, we conducted planned
as-treated analyses to identify potential asso-
ciations between exposure and outcomes.We
classified patients according to the amount of
intervention received, with the number of
group visits (range= 0–10) as the primary
predictor. We assigned patients at sites ran-
domized to individual care and those at sites
randomized to group care but who attended
no group visits a “0.” Unadjusted models
included only the effect of number of group
prenatal visits attended.

Clinical sites (clusters) assessed for eligibility (n = 16)

Excluded (n = 2),
not willing to be randomized 

Clinical sites (clusters) randomized (n = 14) 
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Clusters allocated to intervention (n = 7)

Discontinued study participation, 
n = 1 clustera

Women with ≥ 1 follow-up:  
n = 509 (83.4%)

Women with ≥ 1 postpartum follow-up: 
n = 449 (72.1%) 

Analyzed, n = 573 (93.9% of recruited)

Exclusion criteriab:
No birth outcome data, n = 24 
Multiple births, n = 3
Previous preterm birth, n = 11

Discontinued study participation, 
n = 0 clusters

Women with ≥ 1 follow-up: 
n = 545 (87.5%)

Women with ≥1 postpartum follow-up: 
n = 452 (74.1%) 

Clusters allocated to control (n = 7)

Analyzed, n = 575 (92.3% of recruited)

Exclusion criteriab:
No birth outcome data, n = 31 
Multiple births, n = 8 
Previous preterm birth, n = 10

623 women recruited at control sites 
(median cluster size = 95; range = 63–101)

610 women recruited at intervention sites 
(median cluster size = 101; range = 35–106)

Note. CONSORT = Consolidated Standards of Reporting Trials.
aThere were 35 women enrolled at this cluster or clinical site before discontinuation. We included these women in all analyses per intention-to-treat principles.
bOne woman in each condition met > 1 exclusion criterion.

FIGURE 1—CONSORT Diagram for Cluster Randomized Controlled Trials: Group Prenatal Care Study, New York, NY, 2008–2011
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Adjusted models included the number of
group visits, controlling for characteristics
associatedwith group attendance; specifically,
those who attended more group visits were
more likely to be born outside the United
States, to live with their family of origin, to be
nulliparous, to have begun intervention
earlier in pregnancy, and to have attended
fewer individual care visits (all P£ .02). For
outcomes with baseline data (e.g., percentage
condom use, unprotected sexual intercourse),
adjusted models also included baseline scores.
Finally, we used post hoc analyses to evaluate
the impact of receiving at least the minimal
intervention dose: 50% of the group prenatal
visits scheduled (5 of 10). We conducted

analyses using SPSS Statistics for Windows,
version 21.0 (IBM Corp, Armonk, NY).

RESULTS
As shown in the CONSORT (Consoli-

dated Standards of Reporting Trials) diagram
(Figure 1), 16 clinical sites were originally
included; 14 agreed to randomization, and 13
remained in the study. One site randomized
to intervention never conducted group pre-
natal care and dropped out after recruiting
only 35 patients. Two small sites (1 per
condition) recruited 63 and 67 women, re-
spectively. All other sites recruited at least 80
women (80–106), with 610 women recruited

at intervention sites and 623women recruited
at delayed intervention sites. Follow-up rates
were comparable.

Participant Characteristics
Of the 1549 eligible women, 1233 en-

rolled (participation rate = 80%). Those who
agreed to participate were more likely to be
Black (38% vs 27%; c2(1) = 23.36; P< .001)
and were slightly younger (mean 6

SD=18.6361.73 vs 19.0061.67; t(1548) =
–3.46; P= .001). We limited analyses to
women with birth outcomes data, singleton
birth, and no history of preterm birth. The
final analytic sample included 1148 women.

After controlling for intraclass correlation
(patients within clinical settings), the only
difference was that women at sites random-
ized to group care were more likely to be
married (14.9% vs 10.5%; Table 1). There
were no significant differences in any clinical
characteristics, such as parity, gestational age at
study entry, or history of STI.

Intention-to-Treat Analysis
Participants in group prenatal care were

less likely to deliver a baby small for gesta-
tional age than were those in individual care
(11.0% vs 15.8%, respectively; Table 2)—a
34% risk reduction (odds ratio [OR]=0.66;
95% confidence interval [CI] = 0.44, 0.99;
P= .04). These results were stable after
adjusting for both clinical sites and prenatal
care groups. Survival analyses indicated that
there were also differences in the timing of
births for small for gestational age (c2(1)=
5.79; P= .02). Specifically, women in
group prenatal care were less likely to have
a small-for-gestational-age infant, and when
they did the child was born at a later gesta-
tional age.

Small-for-gestational-age babies born to
mothers at clinical sites that were randomized
to group care were slightly less likely to be
born preterm (8.3% vs 13.6%, respectively)
and less likely to be admitted to the NICU
(14.0% vs 18.7%, respectively); however, we
are referring to only 148 infants born small for
gestational age, and these differences were not
statistically significant. There were no dif-
ferences in other birth, neonatal, or re-
productive health outcomes on the basis of
intention-to-treat analyses (Table 2).

TABLE 1—Participant Sociodemographic and Clinical Characteristics at Study Entry: Group
Prenatal Care Study; New York, NY; 2008–2011

Characteristic
Group Care (n = 573),
% (No.) or Mean 6SD

Individual Care (n = 575),
% (No.) or Mean 6SD P

Race/ethnicitya

Latina 56.2 (322) 59.3 (341) .76

Black, non-Latina 33.2 (190) 34.3 (197) .76

White or other, non-Latina 10.6 (61) 6.4 (37) .37

Enrolled in schoolb 42.3 (240) 48.4 (278) .10

Ageda 14–21 y 18.7 61.8 18.6 61.7 .68

Education,b 1–16 y 10.6 62.5 11.0 62.0 .10

Enrolled in schoolb 42.3 (240) 48.4 (278) .10

Interviewed in Spanisha 28.7 (164) 16.0 (92) .61

Relationship statusc

Single, never married 52.2 (291) 59.1 (333) .30

Living with partner 31.2 (174) 27.5 (155) .52

Married 14.9 (83) 10.5 (59) .03

Separated or divorced 0.5 (3) 1.4 (8) .65

Widowed 1.1 (6) 1.4 (8) .86

Nulliparousc 85.1 (464) 86.6 (484) .68

Prior miscarriagec 10.5 (60) 11.0 (63) .92

Prepregnancy BMIc is 13.4–59.0 kg/m2 24.7 66.5 24.2 66.2 .19

Gestational age

Entry to carec at 3–28 wk 13.0 64.8 12.8 64.7 .67

Study entrya at 3–28 wk 14.3 65.1 14.7 65.2 .34

Substance use in pregnancy

Smokingb 5.3 (30) 5.1 (29) .76

Drinking alcoholb 8.0 (46) 6.6 (38) .50

History of STId 34.0 (168) 34.7 (181) .80

Note. BMI = body mass index; STI = sexually transmitted infection.
a0% missing data.
b< 1% missing data.
c1%–6% missing data.
d11% missing data.
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As-Treated Analysis
At sites randomized to group prenatal care,

22% of women (n=127) attended no group
visits; they received an average of 8.65
(SD=4.25) individual visits. Among those
who attended at least 1 group visit, the mean
number of group visits was 5.29 (SD=2.50;
range=1–10), indicating only modest adher-
ence; these women also attended an average of
5.61 (SD=3.55) individual prenatal care visits,
for a total of 9.30 (SD=3.82) visits. Women at
sites randomized to individual care attended an
average of 8.88 (SD=4.19) individual prenatal
care visits. There was no difference in the total
number of prenatal care visits between study
conditions (B [SE]=1.06 [0.68]; P= .15).

The greater the number of group prenatal
care visits that women attended, controlling
for the number of individual prenatal care
visits attended, the lower their odds of de-
livering a baby small for gestational age,
preterm, or low birth weight (Table 3). Al-
though there was no difference in admission
to the NICU, attending more group prenatal
care sessions was associated with having
babies who spent fewer days in the NICU
(B [SE] = –0.30 [0.02]; P< .001). Regarding
reproductive health outcomes, attending
more groups was associated with a lower
likelihood of rapid repeat pregnancy, more
condom use (B [SE]= 1.43 [0.62]; P= .02),
and fewer acts of unprotected sexual in-
tercourse (B [SE]= –0.03 [0.01]; P< .01).

Results were unchanged when we included
a restricted range of visits from 0 to 7, taking
into account person-time of observation
because women naturally entered prenatal
care at different points during pregnancy and
had varying lengths of gestation.21

Finally, we conducted post hoc analyses to
evaluate the impact of receiving at least
a minimal dose: 50% of group prenatal visits
scheduled (5 of 10). Five group prenatal care
visitswas themean andmodal number of visits
for those at sites randomized to group care.
The results of post hoc analyses generally
replicated the results of the as-treated analyses
(all P£ .05). Women who attended at least
50% of group sessions were significantly less
likely than those who attended 4 or fewer
sessions to have a preterm birth (4.1% vs
12.0%) or low birth weight baby (5.2% vs
10.7%) and had babies who spent fewer days
in the NICU (mean6SD=0.8162.44 days
vs 1.9969.51 days).Womenwho attended at
least 50% of the group sessions also were less
likely to experience rapid repeat pregnancy
(16.9% vs 29.4%), used condoms more fre-
quently (mean 6SD=50.30% 640.43% vs
39.84%639.83%), and engaged in fewer acts
of unprotected sex (mean 6SD=6.75 6

14.14 vs 7.55 613.00).

DISCUSSION
This cluster RCT demonstrated the ef-

fectiveness of group prenatal care bundled
with a reproductive health promotion in-
tervention in real-world clinical settings for
decreasing the risk of delivering small-for-
gestational-age infants. Although statistical
significance was modest (P= .04), our effect
size was moderate and in line with other
intervention effects shown to prevent small
for gestational age, such as antiplatelet therapy
and supplementation.22 Being born small for
gestational age has social and health impli-
cations across the developmental life span,
including neurodevelopmental delays, obe-
sity, and chronic diseases such as adult-onset
diabetes and hypertension.23,24 Barker sug-
gests that chronic disease originates during
intrauterine development and that impaired
fetal growth permanently changes the body’s
structure, function, and metabolism.25 Pre-
viously having a small for gestational age
infant also increases the risk of future poor
reproductive outcomes.26

TABLE 3—As-Treated Results, Derived
FromNumber ofGroupPrenatal CareVisits
Attended: Group Prenatal Care Study;
New York, NY; 2009–2012

Outcome AORa (95% CI)

Birth or neonatal

Preterm birth at < 37 wk 0.76 (0.69, 0.84)

Low birth weight, < 2500 g 0.81 (0.73, 0.89)

Small for gestational age 0.91 (0.85, 0.99)

Breastfeeding initiation 1.03 (0.93, 1.14)

Admitted to NICUb 0.93 (0.86, 1.01)

Reproductive health

Laboratory-tested STI (CT or NG)c 1.04 (0.94, 1.15)

Rapid repeat pregnancy 0.88 (0.80, 0.97)

Note. AOR = adjusted odds ratio; CI = confidence
interval; CT =Chlamydia trachomatis; NICU = neonatal
intensive care unit; NG = Neisseria gonorrheae;
STI = sexually transmitted infection. Population
size was n = 1148. Analyses were on the basis of
the actual number of group prenatal care visits
attended, regardless of study condition. All pa-
tients at clinical sites randomized to individual care
received a “0” for number of group visits as did
those who were at clinical sites randomized to
group care but never attended (n = 127).
aAnalyses controlled for correlates of group visit
attendance: born outside United States, living sit-
uation, nulliparous, gestational age at study entry,
and individual care prenatal visits.
bNot registered as primary outcome but included
as driver of cost. Number of days in the NICU was
associated with number of group visits: each in-
crease in the number of group prenatal care visits
attended reduced the number of days in the NICU
by 0.30 (B [SE] = –0.30 [0.02]; P < .001).
cRestricted to women with laboratory testing for
CT and NG 1 year postpartum.

TABLE 2—Intention-to-Treat Results, GroupVersus Individual Prenatal Care: Group Prenatal
Care Study; New York, NY; 2009–2012

Outcome
Group Care (n = 573),

%a (No.)
Individual Care (n = 575),

%a (No.) OR (95% CI)

Birth or neonatal

Preterm birth is at < 37 wk 10.1 (57) 10.1 (57) 1.00 (0.68, 1.47)

Low birth weight, < 2500 g 8.7 (48) 9.8 (55) 0.86 (0.50, 1.48)

Small for gestational age 11.0 (60) 15.8 (88) 0.66 (0.44, 0.99)

Breastfeeding initiation 88.8 (325) 87.2 (279) 1.18 (0.63, 2.21)

Admitted to NICUb 15.4 (82) 17.3 (83) 0.86 (0.41, 1.80)

Reproductive health

Laboratory-tested STI (CT or NG )c 9.9 (35) 10.5 (36) 0.94 (0.58, 1.54)

Rapid repeat pregnancy 22.9 (59) 28.9 (68) 0.74 (0.43, 1.28)

Note. CI = confidence interval; CT = Chlamydia trachomatis; NICU = neonatal intensive care unit;
NG = Neisseria gonorrheae ; OR = odds ratio; STI = sexually transmitted infection.
a% on the basis of those with outcomes data for each variable.
bNICU, not registered as primary outcome; however, included as driver of cost.
cRestricted to women with laboratory testing for CT and NG 1 year postpartum.
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Although other birth, neonatal, and re-
productive health outcomes were not sig-
nificantly different using intention-to-treat
analyses, in as-treated analyses a greater
number of group prenatal care visits was as-
sociated with better health outcomes, such as
a lower risk of preterm and low birth weight,
fewer days in the NICU, and a lower risk of
rapid repeat pregnancy—even after control-
ling for the number of traditional individual
prenatal care visits. These findings are con-
sistent with those of a previousRCT inwhich
group prenatal care resulted in better re-
productive and sexual health outcomes.10,11

This trial was designed to determine
whether an evidence-based model of group
prenatal care could be implemented in
a broader range of urban clinical settings.
We did not replicate the finding that dem-
onstrated a reduction in rates of preterm
delivery using intention-to-treat analyses.
Instead, we found a slight but significant
reduction in the risk for being small for
gestational age. In this translational study, we
observed substantial adherence challenges: 1
in 5 women at clinical sites randomized to
group prenatal care never attended any group
prenatal care, and the average number of
group visits was 5 of 10.

Also, there was variation in terms of
implementation fidelity. For example, clinical
sites with fewer adolescents struggled to fill
groups with women whomet study inclusion
for age. Consequently, some sites populated
groups with patients with a broader range of
gestational ages (i.e., across a 2-month period,
resulting in some patients entering groups
later and others delivering earlier). Other sites
formed smaller groups and had to cancel
sessions if too few women showed up for
group care. This illustrates, in part, barriers
faced by clinical sites when moving from
individual patient care to scheduled group
visits27 and likely reduced statistical power to
detect intention-to-treat effects. Improving
adherence to group caremay result in positive
outcomes, highlighting the need for patient
support to attend prenatal care and imple-
mentation support at the practice and health
system levels.

Limitations and Strengths
There are several limitations to our study.

First, neither clusters nor participants could be

blinded to study condition. However, bias
was minimized by postrecruitment random-
ization (at the site level), and patients did not
know whether their site was randomized to
group or individual care until after consent.
We have no information on content or
emphasis of standard care. Low adherence
could make it difficult to detect differences
between conditions. As-treated analyses in-
dicated the potential for more widespread
effects to be observed with greater patient
adherence, but these results should be inter-
preted with caution. Sites were urban health
centers serving predominantly disadvantaged
women of color; therefore, results may not be
generalizable to other settings.

Furthermore, participants were limited
to adolescents aged 14 to 21 years at higher
risk for adverse maternal–child health
outcomes28; thus, results may not be gener-
alizable to older women. However, results
could have implications for reducing persis-
tent racial and ethnic disparities in birth and
sexual health outcomes via the imple-
mentation of group prenatal care.29 Finally, as
with any study—especially following partic-
ipants for more than 1 year—other clinical,
behavioral, and psychosocial factors could
have confounded our results.

The cluster randomized design has many
strengths, including evaluating effectiveness
under conditions of actual use and the pos-
sibility of generalizing results to clinical
practices similar to those in this trial.20 This
designmaintains the rigor and internal validity
of a RCT while enhancing external validity
through essential methodological features
identified by Glasgow: (1) representative
patients (i.e., urban settings, not homogenous
nor least medically complex), (2) diverse
ambulatory clinical practice settings (i.e., not
just those with greatest expertise or the most
resources), (3) a comparison condition that
represents standard of care rather than no
treatment, and (4) multiple outcomes.30

Results have implications for innovations in
prenatal care, including clinical adoption,
implementation, and sustainability.

Conclusions
Future researchmust replicate the effects of

group prenatal care on maternal and child
outcomes and identify potential mechanisms
of effect: How does group care improve

outcomes? Is it additional time afforded for
education and skills building in groups, op-
portunity for social support, or inclusion of
self-care that relates to outcomes observed?
Adherence is another critical issue: What are
patient and provider factors that influence
adherence to prenatal care and how can we
promote adherence (e.g., routine text mes-
saging not widely available during study)?
Cost and cost-effectiveness analyses are
needed to evaluate potential savings and
conditions under which cost savings may be
incurred. Finally, future translational, dis-
semination, and implementation research
should continue to identify factors that in-
fluence uptake, fidelity, sustainability, and the
scale-up of innovations in patient-centered
care that could improve health outcomes for
mothers and babies.

Evidence of effectiveness is essential but not
sufficient to ensure the adoption and sustain-
ability of group prenatal care. Despite interest
and investment in translational research, there
remains an enormous gap between what we
know can maximize the quality of health care
delivery andwhatoccurs inpractice.31Fuchs and
Milstein argue that innovations do not diffuse
quickly in health systems, owing in part to re-
sistance from physicians, hospital administrators,
insurers, and others.32 Group medical visits are
challenging because they fundamentally trans-
form traditional practice and require operational
changes (e.g., scheduling, space, clinical work-
flow); however, group visits have been used in
diverse settings and have resulted in benefits for
patients, clinicians, and organizations.14

The successful translation of clinical in-
novations requires strategies that facilitate
practice improvements and organizational
change.30,33,34 It requires a commitment to
implementation research and a willingness to
change clinical practices to improve patient
and population health. This may be no more
important than during prenatal care, when
interventions may lead to improved health
trajectories across the life span formothers and
their children.
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