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IMPORTANCE Studies examining community births (ie, births that occur outside of a hospital
setting, such as at home or in a birth center) often misclassify transfers to hospitals as
hospital births. Oregon uniquely tracks planned birth location at labor onset.

OBJECTIVES To examine the association between planned place of delivery and perinatal
outcomes in Oregon.

DESIGN, SETTING, AND PARTICIPANTS This was a population-based cohort study of singleton,
nonbreech infants without lethal anomalies born at 37 to 44 weeks’ gestation in Oregon
between January 2012 and December 2020. Data were analyzed from October 2023 to
September 2025.

EXPOSURES Planned hospital births vs planned community births, including completed
community deliveries at home or a birthing center and those resulting in hospital transfer.

MAIN OUTCOMES AND MEASURES Outcomes included fetal, neonatal, and infant death;
5-minute Apgar scores less than 7 or less than 4; neonatal seizure; ventilator support;
neonatal intensive care unit admission; delivery procedures; maternal intensive care unit
admission; maternal blood transfusion; and severe perineal lacerations. Adjusted logistic
regression models were used to determine the association between planned community
or planned hospital births and outcomes. Propensity score analysis was conducted to
account for overall differences in measured covariates between groups.

RESULTS Among 348 641 birthing individuals (mean [SD] age, 29.0 [5.8] years; 7383
non-Hispanic Black [2.1%], 66 013 Hispanic [18.9%], 235 269 non-Hispanic White [67.6%], and
38 668 [11.1%] other, including Asian/Pacific Islander, American Indian or Alaska Native, and
multiple races), 332 313 planned to deliver in a hospital (95.3%) and 16 328 planned to have
a community birth (4.7%). There were 2402 planned community births that were transferred to
a hospital for delivery (14.7%). Compared to planned hospital births, planned community births
had higher odds of 5-minute Apgar score less than 7 (adjusted odds ratio [aOR], 1.34; 95% CI,
1.19-1.50) and ventilator support (aOR, 1.14; 95% CI, 1.05-1.24). Transferred deliveries had
increased odds of most adverse outcomes and medical interventions (fetal death: aOR, 5.47;
95% CI, 2.67-11.20; 5-minute Apgar score <7: aOR, 2.02; 95% CI, 1.64-2.50; 5-minute Apgar score
<4: aOR, 2.21; 95% CI, 1.43-3.41; any ventilator support: aOR, 1.73; 95% CI, 1.47-2.03; neonatal
intensive care unit [NICU] admission: aOR, 1.40; 95% CI, 1.15-1.71; any neonatal outcome: aOR,
2.49; 95% CI, 1.76-3.53; augmentation of labor: aOR, 1.65; 95% CI, 1.51-1.80, operative vaginal
delivery: aOR, 1.33; 95% CI, 1.11-1.59; and cesarean delivery: aOR, 1.54; 95% CI, 1.39-1.59),
whereas completed community births were not associated with most perinatal outcomes and
had lower odds of most medical interventions (5-minute Apgar score <4: aOR, 1.01; 95% CI,
0.73-1.40; neonatal seizure: aOR, 1.19; 95% CI, 0.68-2.10; any ventilator support: aOR, 1.01; 95%
CI, 0.91-1.11; ventilator support >6 hours: aOR, 0.64; 95% CI, 0.48-0.87; NICU admission: aOR,
0.52; 95% CI, 0.44-0.61; any neonatal outcome: aOR, 0.81; 95% CI, 0.60-1.10; induction of labor:
aOR, 0.03; 95% CI, 0.03-0.04; augmentation of labor: aOR, 0.04; 95% CI, 0.03-0.04; operative
vaginal delivery: aOR, 0.08; 95% CI, 0.06-0.11; maternal intensive care unit admission: aOR,
0.09; 95% CI, 0.05-0.19; and maternal blood transfusion: aOR, 1.05; 95% CI, 0.83-1.32).
Propensity score–adjusted results aligned with the main findings.

CONCLUSIONS AND RELEVANCE While the risks of perinatal outcomes and likelihood of
interventions were generally reduced in completed community births, transferred deliveries
had higher odds of most perinatal outcomes and interventions. Misclassifying transfers as
hospital births may mask risks associated with planned community births. These risks should
be clearly communicated during patient counseling and considered in policy decisions.
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T he incidence of community births (ie, births that occur
outside of a hospital setting, such as at home or in a birth
center) in the US has increased in recent years.1-10 This

trend is likely influenced by the expansion of obstetric care
deserts11-17 and evolving patient preferences for models of
care that emphasize autonomy, personalized support, and re-
duced medical interventions.5,9,18-21 However, these settings
have also been associated with poor birth outcomes.3-6,8,9,22-31

Contributing factors include inappropriate birth setting
selection based on maternal risk profiles and the lack of con-
sistent licensure, regulatory oversight, and hospital transfer
protocols.6,24 Additionally, the risks associated with commu-
nity births may be underestimated due to misclassification
bias, which occurs when deliveries transferred to hospitals
are misclassified as hospital births, despite being planned as
community births at the onset of labor.5,10,24,28

In 2023, Oregon reported a community birth rate twice
the national average (4% vs 2%),32 reflecting the state’s sup-
portive environment for community births. Following
safety concerns and high-profile cases involving infant
deaths and permanent disability,33 Oregon implemented a
midwifery licensure mandate in 2015 to improve oversight
and accountability for midwives practicing in community
settings.34 While the 2003 revision of the US Standard Cer-
tificate of Live Birth introduced a question about whether
the birthing individual planned to deliver at home, Oregon
remains the only state to further disaggregate hospital
births—distinguishing between those that were planned to
occur in a hospital and those transferred from community
settings. This question, introduced in 2012, enabled a prior
analysis of Oregon birth records (2012-2013), to accurately
classify transferred deliveries and assess perinatal outcomes
by planned birth setting.5 The study found that planned
community births, compared to planned hospital births,
were associated with increased odds of perinatal death (ad-
justed odds ratio [aOR], 2.43; 95% CI, 1.37-4.30) and neona-
tal seizures (aOR, 3.60; 95% CI, 1.36-9.50) but decreased
odds of neonatal intensive care unit (NICU) admission and
higher odds of unassisted vaginal deliveries.5

To expand on this study, we used linked vital records and
hospital data from Oregon (2012-2020) to examine associa-
tions between planned community births and perinatal out-
comes compared to planned hospital births.

Methods
Study Population
Vital records were used for all births, with additional hospital
record linkage for hospital births (planned or transferred). Both
datasets were provided by the Oregon Health Authority, which
conducted iterative linkage using identifiers such as date of
birth, admission/discharge dates, zip code, and facility de-
tails. The linkage process achieved a 93% match rate. Institu-
tional review boards at the Children’s Hospital of Philadel-
phia, University of South Carolina, and Oregon Health
Authority approved the study. Informed consent was not ob-
tained because records were deidentified. The Strengthening

the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guideline was followed.

We excluded unintended home births, births with miss-
ing data on intended birth location, and those occurring in clin-
ics or physician offices. The primary cohort included single-
ton, nonbreech infants without lethal anomalies, born at 37 to
44 weeks’ gestation in Oregon from January 2012 to Decem-
ber 2020 (n = 348 641). The secondary cohort had no exclu-
sions applied to births in the same gestational age range
(n = 366 403) (eFigure 1 in Supplement 1).

Study Variables
Oregon birth certificates include a question for in-hospital
births: “Did you go into labor planning to deliver at home or
at a freestanding birthing center?”35 Based on responses and
the recorded place of birth, we defined the exposure variable
as planned and actual birth location. Births that were in-
tended to occur out of hospital but ultimately took place in a
hospital were classified as transferred deliveries. Primary com-
parisons included (1) planned and completed hospital births
(reference group), (2) planned community births (including
transfers), (3) transfers from planned community birth to hos-
pital births, and (4) planned and completed community births.
Additional comparisons for completed home vs birth center
births are provided in Supplement 1 (eTables 2 and 4-6 for the
primary cohort and eTables 11-14 for the secondary cohort).

Maternal sociodemographic and clinical characteristics
were compared across birth location groups. Outcomes in-
cluded: fetal, neonatal (<28 days), and infant (<1 year) death,
5-minute Apgar score (scale 0-10; 7-10: normal or reassuring,
4-6: moderately abnormal, 0-3: dangerously low) less than
4 or less than 7, neonatal seizures, ventilator use (any or
>6 hours), NICU admission, labor induction or augmenta-
tion, unassisted vaginal delivery, operative vaginal delivery,
cesarean delivery, maternal intensive care unit (ICU) admis-
sion, maternal blood transfusion, severe perineal lacera-
tions, and a composite neonatal outcome (fetal or infant death,
5-minute Apgar score less than 4, or seizures).

Vital records provided sociodemographic and clinical char-
acteristics (including maternal and infant outcomes) for both

Key Points
Question Are planned community births associated with adverse
perinatal outcomes?

Findings In this study of 348 641 Oregon births, planned
community birth, including individuals transferred to hospitals,
was associated with higher odds of 5-minute Apgar scores less
than 7 and ventilator support compared to planned hospital births.
Of the planned community births, those who were transferred
to hospitals had increased odds of most adverse outcomes and
medical interventions, whereas completed community births were
not associated with most adverse outcomes and had decreased
odds of most medical interventions.

Meaning These findings highlight the need to counsel patients
and inform policymakers about the risks associated with planned
community births, particularly when transfer to the hospital may
be required.
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hospital and community births in most cases. Maternal mor-
bidities were examined using hospital records for hospital
births (including transfers) to address underreporting in vital
records.36-38 Race and ethnicity are reported here due to ra-
cial and ethnic disparities in the prevalence of perinatal out-
comes. Data sources are detailed in eTable 1 in Supplement 1.

Statistical Analysis
We compared characteristics and outcomes across birth loca-
tion groups. Propensity score–weighted standardized mean
differences were calculated using psmatch version 9.4; diag-
nostic plots are provided in eFigures 2-9 in Supplement 1. Un-
adjusted and adjusted logistic regression models estimated
aORs and 95% CIs for associations between planned birth
location and outcomes.

Adjusted models included maternal race and ethnicity
(other vs non-Hispanic White [hereafter, White], including
non-Hispanic Black [hereafter, Black], Hispanic, and Asian/
Pacific Islander, American Indian or Alaska Native, and mul-
tiple races, consolidated due to sample size), parity (multi-
parous vs nulliparous), insurance type (other vs public),
prenatal care adequacy (inadequate, intermediate, and
adequate plus vs adequate),39 maternal age (≥35 years vs <35
years), education (≤12 years vs >12 years), prior cesarean
delivery, and a composite maternal risk indicator (chronic
hypertension, gestational hypertension, preeclampsia,
eclampsia, prepregnancy diabetes, or gestational diabetes).
These covariates, selected a priori, were also used to generate
propensity scores via logistic regression, with missing values
coded as separate categories to account for differential miss-
ingness. Propensity score distributions by exposure group are
presented in eFigures 10-14 in Supplement 1. We calculated
absolute risk differences and 95% CIs for both adjusted and
propensity score–adjusted models using logistic regression
with the lsmeans option. To avoid arbitrary categorization of
5-minute Apgar scores, we conducted a sensitivity analysis
modeling 5-minute Apgar (0-10) as an ordinal outcome using
generalized ordinal logistic regression with unequal slopes.
We also calculated E-values to assess the minimum strength
of unmeasured confounding that could explain away the
observed results.

For our secondary cohort, additional adjustments were
made for multiples, breech presentation, and lethal anoma-
lies. Absolute risk differences for completed home and birth
center births were omitted due to small sample size.

In supplemental analyses, we stratified by parity, mater-
nal age, education, and risk indicator to assess associations be-
tween planned community births and (1) composite neonatal
outcomes and (2) cesarean delivery. We reported frequencies
and strata-specific aORs with 95% CIs, which were calculated
with the predictors from the adjusted models, as well as type-3
P values for interaction terms (eg, birthplace, parity, par-
ity × birthplace, and insurance status).

For transferred deliveries, we compared maternal mor-
bidity prevalence by data source (vital records vs hospital rec-
ords). All analyses used SAS version 9.4. Two-tailed P values
less than .05 were considered statistically significant. Data were
analyzed from October 2023 to September 2025.

Results

Primary Cohort
Of 348 641 births, 332 313 (95.3%) were planned and com-
pleted in hospitals; 16 328 (4.7%) were planned community
births—8096 (49.6%) at home, 5830 (35.7%) at birth centers,
and 2402 (14.7%) transferred to hospitals. Among birthing in-
dividuals, 7383 were Black (2.1%), 66 013 were Hispanic (18.9),
235 269 were White (67.6%) and 38 668 were Asian/Pacific
Islander, American Indian or Alaska Native, or multiple races
(11.1%), combined because of low sample size. The mean (SD)
maternal age was 29.0 (5.8) years.

Individuals with planned community births (including
transfers) were more likely than those with planned hospital
births to be White (85.1% vs 66.7%), 35 years and older (23.2%
vs 17.7%), overweight (body mass index [BMI, calculated as
weight in kilograms divided by height in meters squared],
25-29.9; 43.4% vs 33.9%), married (80.9% vs 63.5%), college
educated (78.7% vs 63.1%), and have self-pay insurance (29.4%
vs 1.0%) (Table 1). Compared to completed community births,
those transferred were less likely to be White (75.7% vs 85.1%)
and more likely to be nulliparous (65.6% vs 36.4%), obese
(BMI, ≥30; 51.7% vs 40.3%), unmarried (29.6% vs 19.1%), with
public or private insurance (40.3% and 55.5%, respectively, vs
24.7% or 44.6%), and to have received adequate-plus prena-
tal care (18.4% vs 9.7%). Propensity score–weighted standard-
ized mean differences ranged from minimal (<0.1) to moder-
ate (<0.5). Results for completed home and birth center births
are shown in eTable 2 in Supplement 1. Individuals with home
births had lower levels of education (23.4% with ≤12 years vs
15.6%), fewer prenatal care visits (29.1% with less than ad-
equate prenatal care vs 21.2%), and higher rates of self-pay in-
surance than birth center births (47.8% vs 14.5%).

Planned hospital births had the highest prevalence of most
maternal risk factors and deliveries before 40 weeks, followed by
transferred deliveries (Table 2). Birth attendant type varied no-
tably between hospital and completed community births, with
large standardized mean differences ranging from <0.01 to 1.81.
Transferred deliveries had the highest prevalence of hyperten-
sive disorders (10.9% vs 0.6%-9.5%), which were underreported
invitalrecordscomparedtohospitaldata(8.7%vs10.7%)(eTable3
in Supplement 1). Maternal risk profiles were similar between
completed home and birth center births, though home births
more often involved individuals 35 years and older (25.9% vs
19.6%) and naturopathic (15.7% vs 8.4%) or nonclinical (4.4%
vs 0.0%) birth attendants (eTable 4 in Supplement 1).

Transferred births had the highest prevalence of most ad-
verse outcomes and obstetric procedures compared to com-
pleted hospital or community births (Table 3). Perinatal out-
comes were similar between planned hospital and completed
community births. However, all fetal deaths in community set-
tings occurred among home births. Home births had a higher
prevalence of operative vaginal deliveries compared to birth
center births (0.3% vs 0.1%) (eTable 5 in Supplement 1). Con-
versely, birth center deliveries had higher rates of 5-minute
Apgar score less than 7 (2.1% vs 1.4%) and any ventilator use
(4.0% vs 2.7%) than home births.
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In adjusted analyses, planned community births (includ-
ing transfers) had higher odds of 5-minute Apgar score less than
7 (aOR, 1.34; 95% CI, 1.19-1.50) and any ventilator use (aOR, 1.14;

95% CI, 1.05-1.24) compared to planned hospital deliveries but
lower odds of NICU admission (aOR, 0.69; 95% CI, 0.61-0.78),
labor induction (aOR, 0.09; 95% CI, 0.09-0.10) or augmenta-

Table 1. Demographic and Clinical Characteristics of Birthing Individuals by Planned and Actual Birthing Location (Oregon, 2012-2020)

Characteristic

No. (%)

PSW
SMDa

PSW
SMDb

PSW
SMDc

Planned and completed
hospital births
(n = 332 313)

All planned community
births including transfers
(n = 16 328)

Transfers from community
birth to hospital birth
(n = 2402)

Planned and completed
community births
(n = 13 926)

Race and ethnicityd

Non-Hispanic Black 7232 (2.2) 151 (0.9) 49 (2.0) 102 (0.7) 0.25 0.06 0.03
Hispanic 64 958 (19.5) 1055 (6.5) 289 (12.0) 766 (5.5) 0.16 0.11 0.23
Non-Hispanic White 221 728 (66.7) 13 901 (85.1) 1819 (75.7) 12 082 (86.8) 0.21 0.09 0.07
Othere 37 561 (11.3) 1107 (6.8) 228 (9.5) 879 (6.3) 0.01 0.03 0.17
Missing 834 (0.3) 114 (0.7) 17 (0.7) 97 (0.7) NA NA NA
Parity
1 132 634 (39.9) 5948 (36.4) 1576 (65.6) 4372 (31.4) 0.26 0.04 0.04
2 108 781 (32.7) 5252 (32.2) 445 (18.5) 4807 (34.5) 0.14 0.04 0.02
≥3 90 898 (27.4) 5128 (31.4) 381 (15.9) 4747 (34.1) 0.14 0.00 0.02
Maternal age, y
<20 16 241 (4.9) 194 (1.2) 59 (2.5) 135 (1.0) 0.10 0.08 0.15
20-34 257 286 (77.4) 12 353 (75.7) 1802 (75.0) 10 551 (75.8) 0.00 0.04 0.05
≥35 58 785 (17.7) 3780 (23.2) 541 (22.5) 3239 (23.3) 0.04 0.07 0.01
Missing 1 (0.0) 1 (0.0) 0 1 (0.0) NA NA NA
Delivery BMI
Underweight (<18.5) 89 (0.0) 1 (0.0) 1 (0.0) 0 0.07 0.00 NA
Normal (18.5-24.9) 30 664 (9.2) 2051 (12.6) 215 (9.0) 1836 (13.2) 0.01 0.03 0.02
Overweight
(25-29.9)

112 554 (33.9) 7082 (43.4) 867 (36.1) 6215 (44.6) 0.09 0.01 0.06

Obese (≥30) 185 639 (55.9) 6575 (40.3) 1242 (51.7) 5333 (38.3) 0.10 0.01 0.07
Missing 3367 (1.0) 619 (3.8) 77 (3.2) 542 (3.9) NA NA NA
Marital status
Married 211 166 (63.5) 13 208 (80.9) 1688 (70.3) 11 520 (82.7) 0.10 0.09 0.05
Unmarried 121 122 (36.4) 3118 (19.1) 712 (29.6) 2406 (17.3)
Missing 25 (0.0) 2 (0.0) 2 (0.1) 0 NA NA NA
Education
No high school 10 473 (3.2) 111 (0.7) 55 (2.3) 56 (0.4) 0.27 0.14 0.03
Some high school or
high school diploma

110 751 (33.3) 3224 (19.7) 480 (20.0) 2744 (19.7) 0.07 0.05 0.13

Some college or
college degree

171 070 (51.5) 10 293 (63.0) 1441 (60.0) 8852 (63.6) 0.11 0.05 0.08

Some graduate
education

38 522 (11.6) 2571 (15.7) 399 (16.6) 2172 (15.6) 0.04 0.05 0.03

Missing 1497 (0.5) 129 (0.8) 27 (1.1) 102 (0.7) NA NA NA
Insurance
Public 150 259 (45.2) 4031 (24.7) 968 (40.3) 3063 (22.0) 0.15 0.06 0.07
Private 172 750 (52.0) 7279 (44.6) 1334 (55.5) 5945 (42.7) 0.13 0.05 0.05
Self-pay 3206 (1.0) 4797 (29.4) 81 (3.4) 4716 (33.9) 0.03 0.00 0.02
Other 6040 (1.8) 114 (0.7) 16 (0.7) 98 (0.7) 0.01 0.07 0.02
Missing 58 (0.0) 107 (0.7) 3 (0.1) 104 (0.7) NA NA NA
Adequacy of prenatal caref

Inadequate 24 579 (7.4) 1996 (12.2) 258 (10.7) 1738 (12.5) 0.00 0.02 0.04
Intermediate 50 580 (15.2) 2193 (13.4) 337 (14.0) 1856 (13.3) 0.30 0.07 0.26
Adequate 162 358 (48.9) 9494 (58.1) 1128 (47.0) 8366 (60.1) 0.20 0.03 0.08
Adequate plus 65 410 (19.7) 1586 (9.7) 441 (18.4) 1145 (8.2) 0.02 0.04 0.11
Missing 29 386 (8.8) 1059 (6.5) 238 (9.9) 821 (5.9) NA NA NA

Abbreviations: BMI (calculated as weight in kilograms divided by height in
meters squared); PSW, propensity score weighted; SMD, standardized mean
difference.
a Comparing all planned community births including transfers vs planned and

completed hospital births.
b Comparing transfers vs planned and completed hospital births.
c Comparing planned and completed community births vs planned and

completed hospital births.

d Race and ethnicity data are reported as per state vital records and are included
here due to racial and ethnic disparities in the prevalence of perinatal
outcomes.

e Other race and ethnicity groups included Asian/Pacific Islander, American
Indian or Alaska Native, or multiple races, consolidated due to sample size.

f Adequacy of prenatal care was defined using the Kotelchuck Adequacy of
Prenatal Care Utilization Index.39
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tion (aOR, 0.19; 95% CI, 0.18-0.21), operative deliveries
(operative vaginal: aOR, 0.30; 95% CI, 0.26-0.35, cesarean:
aOR, 0.18; 95% CI, 0.16-0.19), maternal ICU admission (aOR,
0.13; 95% CI, 0.08-0.23), and severe perineal lacerations

(aOR, 0.51; 95% CI, 0.44-0.60) (Table 4). Compared to planned
hospital births, transfers had higher odds of fetal death (aOR,
5.47; 95% CI, 2.67-11.20), 5-minute Apgar score less than
7 (aOR, 2.02; 95% CI, 1.64-2.50) and less than 4 (aOR, 2.21; 95%

Table 2. Maternal Risk Factors and Delivery Characteristics of Birthing Individuals by Planned and Actual Birthing Location (Oregon, 2012-2020)

Characteristic

No. (%)

PSW
SMDa

PSW
SMDb

PSW
SMDc

Planned and completed
hospital births
(n = 332 313)

All planned community
births including
transfers (n = 16 328)

Transfers from community
birth to hospital birth
(n = 2402)

Planned and completed
community births
(n = 13 926)

Delivery BMI
<40 292 225 (87.9) 15 031 (92.1) 2158 (89.8) 12 873 (92.4)

0.13 0.03 0.11
≥40 36 721 (11.1) 678 (4.2) 167 (7.0) 511 (3.7)
Missing 3367 (1.0) 619 (3.8) 77 (3.2) 542 (3.9) NA NA NA

Maternal age
<35 y 273 527 (82.3) 12 547 (76.8) 1861 (77.5) 10 686 (76.7)

0.04 0.07 0.01
≥35 y 58 785 (17.7) 3780 (23.2) 541 (22.5) 3239 (23.3)
Missing 1 (0.0) 1 (0.0) 0 1 (0.0) NA NA NA

Chronic hypertension
No 306 395 (92.2) 16 165 (99.0) 2256 (93.9) 13 909 (99.9)

0.07 0.02 0.11
Yes 7103 (2.1) 33 (0.2) 16 (0.7) 17 (0.1)
Missing 18 815 (5.7) 130 (0.8) 130 (5.4) 0 NA NA NA

Prepregnancy diabetes
No 310 136 (93.3) 16 190 (99.2) 2270 (94.5) 13 920 (100.0)

0.13 0.01 0.14
Yes 3362 (1.0) 8 (0.0) 2 (0.1) 6 (0.0)
Missing 18 815 (5.7) 130 (0.8) 130 (5.4) 0 NA NA NA

Gestational hypertension, preeclampsia, or eclampsia
No 281 966 (84.8) 15 861 (97.1) 2012 (83.8) 13 849 (99.4)

0.33 0.00 0.18
Yes 31 593 (9.5) 338 (2.1) 261 (10.9) 77 (0.6)
Missing 18 754 (5.6) 129 (0.8) 129 (5.4) 0 NA NA NA

Gestational diabetes
No 285 415 (85.9) 15 831 (97.0) 2182 (90.8) 13 649 (98.0)

0.17 0.01 0.08
Yes 28 083 (8.5) 367 (2.2) 90 (3.7) 277 (2.0)
Missing 18 815 (5.7) 130 (0.8) 130 (5.4) 0 NA NA NA

Prior cesarean delivery
No 287 667 (86.6) 15 686 (96.1) 2243 (93.4) 13 443 (96.5)

0.08 0.14 0.39
Yes 44 154 (13.3) 635 (3.9) 152 (6.3) 483 (3.5)
Missing 492 (0.1) 7 (0.0) 7 (0.3) 0 NA NA NA

Planned birth attendant
MD or DO 258 210 (77.7) 1447 (8.9) 1447 (60.2) 0 0.03 0.22 NA
Naturopathic
physician

5 (0.0) 1766 (10.8) 0 1766 (12.7) 0.00 NA 0.00

Certified
nurse-midwife

72 935 (21.9) 4057 (24.8) 944 (39.3) 3 113 (22.4) 0.03 0.22 1.81

Licensed direct
entry midwife

5 (0.0) 7553 (46.3) 1 (0.0) 7552 (54.2) 0.00 0.00 0.00

Other midwife 4 (0.0) 1131 (6.9) 0 1131 (8.1) 0.00 NA 0.00
Other licensed
health care
professional, such
as RN or EMT

1088 (0.3) 12 (0.1) 9 (0.4) 3 (0.0) 0.02 0.01 0.54

Other person, such
as a relative

66 (0.0) 362 (2.2) 1 (0.0) 361 (2.6) 0.00 0.00 0.01

Weeks of gestation
37 27 371 (8.2) 433 (2.7) 107 (4.5) 326 (2.3) 0.08 0.08 0.12
38 49 050 (14.8) 1214 (7.4) 198 (8.2) 1016 (7.3) 0.07 0.01 0.05
39 129 374 (38.9) 3125 (19.1) 467 (19.4) 2658 (19.1) 0.10 0.13 0.09
40 86 615 (26.1) 7275 (44.6) 718 (29.9) 6557 (47.1) 0.06 0.05 0.09
41 37 096 (11.2) 3457 (21.2) 638 (26.6) 2819 (20.2) 0.16 0.04 0.10
42-44 2807 (0.8) 824 (5.0) 274 (11.4) 550 (3.9) 0.09 0.01 0.02

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided
by height in meters squared); EMT, emergency medical technician;
PSW, propensity score weighted; RN, registered nurse; SMD, standardized
mean difference.
a Comparing all planned community births including transfers vs planned and

completed hospital births.
b Comparing transfers vs planned and completed hospital births.
c Comparing planned and completed community births vs planned and

completed hospital births.
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Table 3. Birth Outcomes in Infants and Birthing Individuals (Oregon, 2012-2020)

Outcome

No. (%)
Planned and
completed
hospital births
(n = 332 313)

All planned
community births
including transfers
(n = 16 328)

Transfers from
community birth
to hospital birth
(n = 2402)

Planned and
completed
community births
(n = 13 926)

Infant outcomes
Fetal death

No 331 997 (99.9) 16 307 (99.9) 2388 (99.4) 13 919 (99.9)
Yes 336 (0.1) 21 (0.1) 14 (0.6) 7 (0.1)

Neonatal death
No 332 154 (100.0) 16 324 (100.0) 2398 (99.8) 13 926 (100.0)
Yes 159 (0.0) 4 (0.0) 4 (0.2) 0

Infant death
No 331 821 (99.9) 16 321 (100.0) 2395 (99.7) 13 926 (100.0)
Yes 492 (0.1) 7 (0.0) 7 (0.3) 0

5-min Apgar scorea

<7
No 325 735 (98.0) 15 736 (96.4) 2279 (94.9) 13 457 (96.6)
Yes 6172 (1.9) 343 (2.1) 108 (4.5) 235 (1.7)
Missing 406 (0.1) 249 (1.5) 15 (0.6) 234 (1.7)

<4
No 330 650 (99.5) 16 012 (98.1) 2359 (98.2) 13 653 (98.0)
Yes 1257 (0.4) 67 (0.4) 28 (1.2) 39 (0.3)
Missing 406 (0.1) 249 (1.5) 15 (0.6) 234 (1.7)

Neonatal seizures
No 314 628 (94.7) 16 194 (99.2) 2288 (95.3) 13 906 (99.9)
Yes 375 (0.1) 20 (0.1) 7 (0.3) 13 (0.1)
Missing 17 310 (5.2) 114 (0.7) 107 (4.5) 7 (0.1)

Any ventilator support
No 318 347 (95.8) 15 666 (95.9) 2202 (91.7) 13 464 (96.7)
Yes 13 630 (4.1) 641 (3.9) 186 (7.7) 455 (3.3)
Missing 336 (0.1) 21 (0.1) 14 (0.6) 7 (0.1)

Ventilator support for >6 h
No 329 457 (99.1) 16 219 (99.3) 2346 (97.7) 13 873 (99.6)
Yes 2520 (0.8) 88 (0.5) 42 (1.7) 46 (0.3)
Missing 336 (0.1) 21 (0.1) 14 (0.6) 7 (0.1)

NICU admission
No 320 855 (96.6) 16 011 (98.1) 2265 (94.3) 13 746 (98.7)
Yes 11 122 (3.3) 296 (1.8) 123 (5.1) 173 (1.2)
Missing 336 (0.1) 21 (0.1) 14 (0.6) 7 (0.1)

Any neonatal outcome
No 330 013 (99.3) 16 225 (99.4) 2352 (97.9) 13 873 (99.6)
Yes 2300 (0.7) 103 (0.6) 50 (2.1) 53 (0.4)

Maternal outcomes
Induction of labor

No 221 048 (66.5) 15 555 (95.3) 1848 (76.9) 13 707 (98.4)
Yes 110 437 (33.2) 745 (4.6) 533 (22.2) 212 (1.5)
Missing 828 (0.2) 28 (0.2) 21 (0.9) 7 (0.1)

Augmentation of labor
No 224 126 (73.5) 15 144 (92.7) 1423 (59.2) 13 721 (98.5)
Yes 87 359 (26.3) 1156 (7.1) 958 (39.9) 198 (1.4)
Missing 828 (0.2) 28 (0.2) 21 (0.9) 7 (0.1)

Type of delivery
Unassisted vaginal

No 91 933 (27.7) 904 (5.5) 868 (36.1) 36 (0.3)
Yes 240 380 (72.3) 15 424 (94.5) 1534 (63.9) 13 890 (99.7)

Operative vaginal
No 321 230 (96.7) 16 153 (98.9) 2263 (94.2) 13 890 (99.7)
Yes 11 083 (3.3) 175 (1.1) 139 (5.8) 36 (0.3)

Cesarean
No 251 463 (75.7) 15 599 (95.5) 1673 (69.7) 13 926 (100.0)
Yes 80 850 (24.3) 729 (4.5) 729 (30.3) 0

(continued)
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CI, 1.43-3.41), ventilator support (any: aOR, 1.73; 95% CI, 1.47-
2.03, >6 hours: aOR, 1.93; 95% CI, 1.36-2.74), NICU admission
(aOR, 1.40; 95% CI, 1.15-1.71), augmentation of labor (aOR, 1.65;

95% CI, 1.51-1.80), and operative deliveries (operative vagi-
nal: aOR, 1.33; 95% CI, 1.11-1.59, cesarean: aOR, 1.54; 95% CI,
1.39-1.70). Transfers had decreased odds of induction (aOR,

Table 3. Birth Outcomes in Infants and Birthing Individuals (Oregon, 2012-2020) (continued)

Outcome

No. (%)
Planned and
completed
hospital births
(n = 332 313)

All planned
community births
including transfers
(n = 16 328)

Transfers from
community birth
to hospital birth
(n = 2402)

Planned and
completed
community births
(n = 13 926)

ICU admission
No 310 698 (93.5) 16 180 (99.1) 2264 (94.3) 13 916 (99.9)
Yes 2800 (0.8) 18 (0.1) 8 (0.3) 10 (0.1)
Missing 18 815 (5.7) 130 (0.8) 130 (5.4) 0

Blood transfusion
No 310 929 (93.6) 16 102 (98.6) 2259 (94.0) 13 843 (99.4)
Yes 2569 (0.8) 96 (0.6) 13 (0.5) 83 (0.6)
Missing 18 815 (5.7) 130 (0.8) 130 (5.4) 0

Severe perineal lacerations
No 306 480 (92.2) 16 001 (98.0) 2191 (91.2) 13 810 (99.2)
Yes 7018 (2.1) 197 (1.2) 81 (3.4) 116 (0.8)
Missing 18 815 (5.7) 130 (0.8) 130 (5.4) 0

Abbreviations: ICU, intensive care
unit; NICU, neonatal intensive care
unit; SMD, standardized mean
difference.
a Apgar scale: 0-10; 7-10: normal or

reassuring, 4-6: moderately
abnormal, 0-3: dangerously low.

Table 4. Odds Ratios for Birth Outcomes in Infants and Birthing Individuals (Oregon, 2012-2020)

Outcome

OR (95% CI)
All planned community births including
transfers vs planned and completed
hospital births

Transfers from community birth to
hospital birth vs planned and completed
hospital births

Planned and completed community births
vs planned and completed hospital births

Unadjusted Adjusteda Unadjusted Adjusteda Unadjusted Adjusteda

Infant outcomes

Fetal death 1.27 (0.82-1.98) 0.80 (0.39-1.64) 5.79 (3.39-9.90) 5.47 (2.67-11.20) 0.50 (0.24-1.05) NA

Neonatal death 0.51 (0.19-1.38) NA 3.49 (1.29-9.41) NA NA NA

Infant death 0.29 (0.14-0.61) NA 1.97 (0.93-4.16) NA NA NA

5-min Apgar scoreb

<7 1.15 (1.03-1.28) 1.34 (1.19-1.50) 2.50 (2.06-3.04) 2.02 (1.64-2.50) 0.92 (0.81-1.05) 1.17 (1.02-1.35)

<4 1.10 (0.86-1.41) 1.26 (0.96-1.64) 3.12 (2.14-4.55) 2.21 (1.43-3.41) 0.75 (0.55-1.03) 1.01 (0.73-1.40)

Neonatal seizures 1.04 (0.66-1.63) 1.32 (0.81-2.14) 2.57 (1.21-5.43) 1.80 (0.74-4.38) 0.78 (0.45-1.36) 1.19 (0.68-2.10)

Any ventilator support 0.96 (0.88-1.04) 1.14 (1.05-1.24) 1.97 (1.70-2.29) 1.73 (1.47-2.03) 0.79 (0.72-0.87) 1.01 (0.91-1.11)

Ventilator support for
>6 h

0.71 (0.57-0.88) 0.90 (0.72-1.13) 2.34 (1.72-3.18) 1.93 (1.36-2.74) 0.43 (0.32-0.58) 0.64 (0.48-0.87)

NICU admission 0.53 (0.48-0.60) 0.69 (0.61-0.78) 1.57 (1.31-1.88) 1.40 (1.15-1.71) 0.36 (0.31-0.42) 0.52 (0.44-0.61)

Any neonatal outcome 0.91 (0.75-1.11) 1.14 (0.91-1.44) 3.05 (2.30-4.05) 2.49 (1.76-3.53) 0.55 (0.42-0.72) 0.81 (0.60-1.10)

Maternal outcomes

Induction of labor 0.10 (0.09-0.10) 0.09 (0.09-0.10) 0.58 (0.52-0.64) 0.53 (0.48-0.59) 0.03 (0.03-0.04) 0.03 (0.03-0.04)

Augmentation of labor 0.21 (0.20-0.23) 0.19 (0.18-0.21) 1.88 (1.73-2.04) 1.65 (1.51-1.80) 0.04 (0.04-0.05) 0.04 (0.03-0.04)

Type of delivery

Unassisted vaginal 6.53 (6.10-6.98) 5.53 (5.12-5.97) 0.68 (0.62-0.74) 0.63 (0.58-0.70) 147.51
(106.36-204.60)

135.57
(96.54-190.38)

Operative vaginal 0.31 (0.27-0.37) 0.30 (0.26-0.35) 1.78 (1.50-2.12) 1.33 (1.11-1.59) 0.08 (0.05-0.10) 0.08 (0.06-0.11)

Cesarean 0.15 (0.14-0.16) 0.18 (0.16-0.19) 1.36 (1.24-1.48) 1.54 (1.39-1.70) NA NA

ICU admission 0.12 (0.08-0.20) 0.13 (0.08-0.23) 0.39 (0.20-0.79) 0.32 (0.15-0.72) 0.08 (0.04-0.15) 0.09 (0.05-0.19)

Blood transfusion 0.72 (0.59-0.89) 0.96 (0.77-1.19) 0.70 (0.40-1.20) 0.58 (0.31-1.09) 0.73 (0.58-0.90) 1.05 (0.83-1.32)

Severe perineal
lacerations

0.54 (0.47-0.62) 0.51 (0.44-0.60) 1.62 (1.29-2.02) 1.08 (0.85-1.36) 0.37 (0.31-0.44) 0.38 (0.32-0.46)

Abbreviations: ICU, intensive care unit; NA, not applicable; NICU, neonatal
intensive care unit.
a All models were adjusted for maternal race and ethnicity (other vs

non-Hispanic White), parity (multiparous vs nulliparous), insurance type
(other vs public), prenatal care adequacy (inadequate, intermediate, and
adequate plus vs adequate), maternal age (�35 years vs <35 years), education

(�12 years vs >12 years), history of cesarean delivery (yes vs no), and
a composite marker of chronic hypertension, gestational hypertension,
preeclampsia, eclampsia, prepregnancy diabetes, or gestational diabetes
(yes vs no).

b Apgar scale: 0-10; 7-10: normal or reassuring, 4-6: moderately abnormal,
0-3: dangerously low.
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0.53; 95% CI, 0.48-0.59), unassisted vaginal deliveries
(aOR, 0.63; 95% CI, 0.58-0.70), and maternal ICU admission
(aOR, 0.32; 95% CI, 0.15-0.72). In contrast, completed com-
munity births had increased odds of 5-minute Apgar score less
than 7 (aOR, 1.17; 95% CI, 1.02-1.35) and unassisted vaginal
deliveries (aOR, 135.57; 95% CI, 96.54-190.38) and decreased
odds of most medical interventions. Results were similar for
completed home and birth center deliveries with the excep-
tion of 5-minute Apgar score less than 7, which was associ-
ated with birth center births but not home births (eTable 6
in Supplement 1). When 5-minute Apgar score was modeled
as an ordinal outcome, planned community births (including
transfers) had increased odds of lower scores at thresholds
5 to 7, and decreased odds of scores 8 to 9 (eTable 7 in
Supplement 1).

Propensity score–adjusted and unadjusted absolute risk
differences were similar, with the largest differences in the
risk of fetal death, any neonatal outcome, unassisted vaginal
and cesarean delivery, and ICU admission (eTable 8 in Supple-
ment 1). Results of the E-values for each outcome and birth
location are presented in eTable 9 in Supplement 1.

Stratified analyses showed that planned community births
were generally not associated with neonatal outcomes, how-
ever, individuals with high maternal risk had higher odds of
neonatal outcomes (aOR, 2.05; 95% CI, 1.05-4.01) (Figure, A).
The odds of cesarean delivery were low for planned commu-
nity births, especially among multiparous individuals and
those with 12 years of education or less, with the highest odds
among nulliparous and high-risk individuals (Figure, B).

Secondary Cohort
Including all births at 37 to 44 weeks increased the preva-
lence of transfers to 15.2%. Demographic and clinical charac-
teristics are shown in eTable 10 in Supplement 1, and mater-
nal risk factors and delivery characteristics in eTable 11 in
Supplement 1. Multiples were most commonly planned hos-
pital births but all multiples delivered in a community setting

occurred at home. Breech presentation and lethal anomalies
were most prevalent in transferred deliveries. Infant and
maternal outcomes by birthing location are shown in eTable 12
in Supplement 1. Associations between birthing location and
outcomes were consistent with those in the primary cohort
(eTables 13-16 in Supplement 1).

Discussion
In this cohort study of Oregon births (2012-2020), we lever-
aged a unique birth certificate item identifying planned place
of delivery at labor onset to accurately classify hospital trans-
fers and reduce misclassification bias. We found that planned
community births (including transfers) were associated with
increased odds of 5-minute Apgar score less than 7 and any ven-
tilator support but decreased odds of NICU admission, labor
induction or augmentation, operative delivery, ICU admis-
sion, and severe perineal laceration compared to planned hos-
pital births. Transfers, accounting for 14.7% of planned com-
munity births, were associated with increased odds of fetal
death, low 5-minute Apgar score, ventilator support, NICU ad-
mission, labor augmentation, and operative deliveries. In
contrast, completed community births were associated only
with increased odds of 5-minute Apgar score less than 7 and
decreased odds of most interventions and adverse outcomes,
reflecting the low-intervention model of community-based
care. Differences in payor type and rates of inadequate prena-
tal care reflect policy and practice features of community birth
and midwifery models, which emphasize reduced medical-
ization and often serve populations with distinct socioeco-
nomic and health care access profiles.

Our findings build on a study from Snowden et al5 con-
ducted in Oregon from 2012 to 2013, with our study covering
a longer timeframe (2012-2020) encompassing the 2015 policy
mandating licensure for the practice of midwifery in commu-
nity settings in Oregon. While the distribution of birth set-

Figure. Planned Out-of-Hospital and Planned Hospital Births by Subgroup
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tings was similar across both studies, we observed a lower
transfer rate among planned community births (14.7% vs
17.2%). Consistent with Snowden et al, we found increased
odds of low 5-minute Apgar score and ventilator use among
planned community births (including transfers).5 Our results
also align with those of Cheng et al,9 who used vital records
to examine low-risk hospital and planned home births across
27 US states (2008), although their inability to distinguish trans-
fers likely introduced misclassification bias. We also found that
completed home and birth center births had similar perinatal
outcomes, consistent with findings from Washington State
(2015-2020) and 2 national community birth registries that
tracked both planned and actual birth locations.10,40

Unlike some prior studies, we found no significant differ-
ences in the odds of fetal, neonatal, or infant death, 5-minute
Apgar score less than 4, neonatal seizures, or maternal trans-
fusion between planned hospital and planned community
births (including transfers).4,5,9,22,24,25 However, by distin-
guishing transferred from completed community deliveries,
we showed that only transfers were associated with in-
creased odds of fetal death and 5-minute Apgar score less than
4. Snowden et al5 also classified transfers as planned commu-
nity births and reported increased odds of fetal, perinatal, and
neonatal death, neonatal seizures, and maternal transfusion.

Our findings are different from those of Cheng et al,9 who
found increased odds of 5-minute Apgar score less than 4 and
neonatal seizures among home births in a low-risk cohort,
though their study was limited by misclassification of hospi-
tal births. Using national linked vital records (2010-2017)
without exclusions for maternal risk, Way et al4 identified an
increased risk of infant mortality for community births, par-
ticularly in rural areas, although they were unable to differ-
entiate between planned hospital births and transfers. Using
vital records (2007-2010), Grünebaum et al,25 found higher
risks of 5-minute Apgar score of 0, neonatal seizures, and neu-
rological dysfunction in community births attended by mid-
wives compared to hospital births attended by midwives or
physicians. Another study22 using vital records (2010-2017)
reported significantly increased risk of neonatal mortality
among planned home births compared to midwife-attended
hospital births. However, differences in policy environments,
inclusion criteria, health care professional type, and birth set-
ting classification limit direct comparison across studies.

International studies generally report insignificant differ-
ences in the risk of adverse outcomes between community and
hospital births.41-46 These studies are limited to low-risk preg-
nancies and often compare midwife-led birth settings. There
are critical differences in the standards of midwifery training
and community birth regulation in these settings compared
to the US. In some high-income countries, midwifery and com-
munity births are well regulated and integrated into the health
care system.24,28,47 In contrast, the US has wide variation in
midwifery credentials,24,48 and only 80% of birth centers have
some form of regulation.48,49 Of the 406 freestanding birth
centers, it is unclear how many are state licensed,48,49 pre-
senting challenges in tracking and quality control.

Oregon is 1 of 41 states that mandate licensure for birth cen-
ters, which may contribute to improved perinatal outcomes

compared to states without such oversight (eg, Alabama, Idaho,
Maine, Michigan, North Carolina, North Dakota, Vermont, Vir-
ginia, and Wisconsin).40,48,49 Licensure entails credentialing
and emergency transfer agreements, although rural centers
may struggle securing hospital transfer agreements,48,49 de-
laying timely emergency care. Additionally, Oregon intro-
duced a midwifery licensure mandate in 201534 and limits re-
imbursement for planned community births to clinically low-
risk pregnancies.50 These policies likely contribute to improved
outcomes in our cohort and may underestimate risks associ-
ated with community birth in less regulated environments.

These regulatory gaps are particularly concerning as some
states expand community-based obstetric services, including
cesarean sections in freestanding clinics (eg, Florida’s ad-
vanced birth centers).51-54 While hospital births have been criti-
cized for the overuse of interventions, surgical deliveries carry
inherent risks. In community settings, limited infrastructure for
safe surgical care and post-operative monitoring may further in-
crease the risk of maternal morbidity and mortality—already
higher in the US than in other high-income countries.24,55-63

This study highlights important clinical and policy implica-
tions. Transfers exhibited high rates of hypertensive disorders
and other complications, emphasizing the importance of risk-
appropriateprenatalcounseling.Healthcareprofessionalsshould
offer clear, evidence-based guidance to help individuals align
their birth plans with their clinical profiles and preferences. Com-
prehensive informed consent should explicitly communicate the
quantified risks of planned community birth, including intra-
partum transfer and its implications. Our findings also under-
score the need to optimize care systems to support timely and
seamless transfers from community to hospital settings when
complications arise. Regulatory oversight of community birth
settings must ensure adherence to evidence-based standards
of care, including training requirements for birth attendants
and formalized hospital transfer agreements. Enhanced collabo-
ration between hospitals and community-based clinicians is
pivotal to mitigate risks, ensure continuity of care, and im-
prove outcomes for birthing individuals and newborns.

The documentation of planned place of delivery at labor
onset, as implemented in Oregon, provides a valuable model
for other states. Such standardized documentation is particu-
larly vital in states lacking birth center licensure require-
ments, where the risk of adverse perinatal outcomes in com-
munity settings may be even higher. Expanding this approach
nationally could enhance surveillance, inform quality im-
provement initiatives, and guide policy decisions. Future re-
search should also examine perinatal outcomes in emerging
models, such as advanced birth centers.

Strengths and Limitations
Our study is strengthened by the use of linked vital records and
hospital administrative data, rather than vital records
alone,3,5,9,22,25 which reduces underreporting bias, particu-
larly for maternal risk factors.36-38 In our Oregon cohort, these
sources were comparable for all but one maternal risk factor,
which may not hold in other states.41,42 Limitations include the
racial and ethnic homogeneity of the study population, which
may exclude groups at higher risk of morbidity and mortality
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and therefore limit generalizability. We were also unable to
quantify underreporting bias in completed community births,
potentially introducing differential measurement error be-
tween groups. We also lacked data on postpartum outcomes,
and unmeasured factors not included in the propensity score
models may have contributed to residual confounding.

Conclusions
This population-based cohort study found that planned
community births (including individuals transferred to the

hospital) were associated with increased odds of several
adverse perinatal outcomes. Transferred deliveries had
the highest prevalence of hypertensive disorders and
increased odds of most outcomes and interventions. Com-
pleted community births were not associated with most
outcomes and had decreased odds of most interventions.
Misclassifying transfers as planned hospital births may
underestimate risks associated with planned community
deliveries. These findings are crucial for patient counseling,
clinical decision-making, and policy development aimed at
ensuring risk-appropriate care and timely access to emer-
gency services.
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