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WOMEN'S HEALTH

By Xiao Xu, Aileen Gariepy, Lisbet S. Lundsberg, Sangini S. Sheth, Christian M. Pettker,

Harlan M. Krumholz, and Jessica L. Illuzzi

Wide Variation Found In Hospital
Facility Costs For Maternity Stays
Involving Low-Risk Childbirth

ABSTRACT Childbirth is the leading cause of hospital admission in the
United States, yet there has been little research on variation in hospital
costs associated with childbirth. Using data from the 2011 Nationwide
Inpatient Sample, we characterized the variation in estimated facility
costs of hospitalizations for low-risk childbirth across US hospitals. We
found that the average estimated facility cost per maternity stay ranged
from $1,189 to $11,986 (median: $4,215), with a 2.2-fold difference
between the 10th and 90th percentiles. Estimated facility costs were
higher at hospitals with higher rates of cesarean delivery or serious
maternal morbidity. Hospitals having government or nonprofit
ownership; being a rural hospital; and having relatively low volumes of
childbirths, low proportions of childbirths covered by Medicaid, and long
stays also had significantly higher costs. The large variation in estimated
facility cost for low-risk childbirths among hospitals suggests that
hospital practices might be an important contributor to variation in cost
and that there may be opportunities for cost reduction. The safe
reduction of cesarean deliveries, increasing the coordination of care, and
emphasizing value of care through new payment and delivery systems
reforms may help reduce hospital costs and cost variation associated with

childbirth in the United States.

n the United States, hospital care is the
most expensive component of national
health spending,' and childbirth is the
leading cause of hospital admission.? In
2011 childbirth accounted for 3.8 million
hospitalizations and more than $15.1 billion in
hospital facility costs for maternity care.** The
costs include expenses incurred by hospitals in
providing maternity care during childbirth hos-
pitalization but exclude professional fees.

This makes childbirth one of the most costly
conditions for inpatient care in the United
States,”* and the variation in hospital facility
costs for childbirth may greatly influence overall
costs of health care. However, there are few data
about whether and to what extent facility costs of

JULY 2015 34:

obstetric care vary across US hospitals.

The increased use of interventions and tech-
nologies around the time of delivery (such as
labor induction, cesarean section, fetal monitor-
ing, and ultrasound) has also raised concerns
about potential overuse and higher associated
costs.*® For example, the rate of labor induction
rose from 9.5 percent of all births in 1990° to
22.8 percent in 2012.7 Similarly, the rate of ce-
sarean delivery increased from 20.7 percent in
1996 to 32.8 percent in 2012, with 1.3 million
women undergoing cesarean sections in 2012.7

Importantly, there is substantial variation in
obstetric intervention rates across US hospitals,
with rates of cesarean delivery ranging from
7.1 percent of all obstetric deliveries to 69.9 per-
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cent (and from 2.4 percent to 36.4 percent
among women with low-risk pregnancies).®’
These differences suggest wide variability in pro-
vision of care that may contribute to large cost
discrepancies. Overall costs of hospitalization
for childbirth may also be influenced by a range
of other factors such as provider type (for exam-
ple, obstetricians versus nurse-midwives) and
organization of care (for example, whether or
not postpartum home nursing assistance, which
could shorten maternal length-of-stay, is avail-
able)." Thus, both the nature of variation in hos-
pital facility costs for childbirth and how such
variation is related to outcomes warrant further
investigation. The results of that investigation
could inform discussions on how to optimize
the “cost to quality ratio in the delivery of mater-
nity care services.”®S®

This study aimed to characterize variation in
estimated facility costs for maternity care during
childbirth hospitalizations among US hospitals.
To minimize the potentially confounding effect
of patient case-mix, we focused on a low-risk
sample of childbirths—that is, those with no
identified maternal comorbidities or obstetric
risk factors. We compared average estimated fa-
cility cost per maternity stay across hospitals and
examined the association between this cost and
maternal outcomes. To identify hospital attri-
butes that might influence cost variation, we
assessed how estimated facility costs varied by
hospital characteristics.

Study Data And Methods
DATA souRck Discharge data came from the 2011
Nationwide Inpatient Sample, part of the Health-
care Cost and Utilization Project sponsored by
the Agency for Healthcare Research and Quali-
ty.? It is the largest publicly available all-payer
inpatient care database in the United States. It
includes clinical and resource utilization infor-
mation from 1,049 nonfederal short-term hospi-
tals across forty-six states. Its hospital- and
discharge-level weights allow for estimates that
are representative of the national population.
We identified hospitalizations for childbirth
using International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-
CM), diagnosis and procedure codes and diag-
nosis-related groups (DRGs) based on previous-
ly validated algorithms™' (for detailed codes,
see online Appendix Exhibit A1)."” To minimize
the difference in patient case-mix across hos-
pitals, we focused on low-risk childbirths in
which mothers were ages 16-34 '*" and did not
have any of twenty-three maternal comorbidities
(such as preeclampsia and other hypertensive
disorders, diabetes, and obesity) or any of fifteen

obstetric risk factors (such as multiple gestation,
onset of labor before thirty-seven completed
weeks of gestation, fetal malpresentation, and
previous cesarean delivery) identified in the dis-
charge records. These conditions were defined
based on previous literature and ICD-9-CM diag-
nosis codes®*"*%2* (for a complete list of the
conditions, see online Appendix Exhibit A2)."

We excluded hospitalizations that had miss-
ing data for diagnosis codes, maternal age, or
charges; involved patient transfers (our data
could not link records across hospitals); or were
from one outlier hospital in which all hospital-
izations had estimated facility costs above the
99.5 percentile of the national sample, regard-
less of patient characteristics. To generate stable
hospital-level estimates, we included only hospi-
tals with at least 100 low-risk childbirths.®

HOSPITAL FACILITY cosTs For each childbirth
hospitalization, facility costs were estimated
by converting charges to costs using hospital-
specific cost-to-charge ratios that were adjusted
by a DRG-specific factor to account for the more
expensive units (for example, nursery, labor,
and delivery) involved in maternity care.”®* To
account for geographic difference in input pric-
es, we adjusted the estimated facility costs by
hospitals’ area wage index.”” We winsorized esti-
mated costs at the 0.5 and 99.5 percentiles to
reduce the influence of extreme values.?®

MATERNAL ouTtcoMEes We constructed a binary
indicator for serious maternal morbidity (in-
cluding death), according to an algorithm de-
fined by the Centers for Disease Control and
Prevention for surveillance of maternal out-
comes.”®?*® Examples of serious morbidities
include amniotic fluid embolism, eclampsia,
sepsis, severe anesthesia complications, and hys-
terectomy (for a complete list, see Appendix Ex-
hibit A3)."

HOSPITAL CHARACTERISTIcs In addition to
teaching status, urban versus rural location, type
of ownership, and census region, we measured
each hospital’s childbirth volume and propor-
tion of childbirths covered by Medicaid (based
on its overall childbirth hospitalizations in
2011). We also assessed each hospital’s cesarean
delivery rate based on ICD-9-CM procedure
codes and DRG codes®*"*" (Appendix Exhib-
it A1) and mean length-of-stay among low-risk
childbirths.

ANALysis For each hospital, we calculated av-
erage estimated facility cost per childbirth hos-
pitalization and rate of serious maternal morbid-
ity among its low-risk childbirths. We quantified
hospital variation in estimated facility costs and
maternal outcomes using summary statistics and
histograms. Using the hospital as the unit of
analysis, we estimated a series of linear regres-
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EXHIBIT 1

sion models by sequentially adding blocks of
hospital characteristics to assess their relative
contribution in explaining variation in estimat-
ed facility costs.

Hospital characteristics that were continuous
measures but that showed nonlinear association
with estimated facility costs were categorized
into low, middle, and high groups based on
tertiles of distribution or based on lower quar-
tile, middle two quartiles, and upper quartile if
they showed a stronger relationship with esti-
mated facility costs at more extreme values. All
analyses accounted for the sample design, in-
cluding stratification and weighting.

LiMmITATIONS Our study had several limita-
tions. We estimated hospital facility costs for ma-
ternal care instead of overall costs because our
data did not include professional fees (for exam-
ple, fees for services provided by physicians,
midwives, and anesthesiologists) or allow for
linkage of records between mothers and their
newborns. We identified comorbidities and ob-
stetric risk factors using claims data, which
might not capture all conditions. However, these
indicators were used jointly to generate a low-
risk sample, instead of as individual factors for
risk adjustment.

We expected that hospitalizations without any
of these conditions indicated should reasonably
reflect a low-risk population. This definition for

Characteristics Of Sampled Hospitals With At Least 100 Low-Risk Childbirth

Hospitalizations In 2011

Characteristic

Teaching status®
Teaching
Nonteaching

Urban or rural location®
Urban
Rural

Type of ownership®
Government (nonfederal)
Nonprofit private
Investor-owned private

Census region
Northeast
Midwest
South
West

Hospital volume®, median*

Proportion of childbirths® covered by Medicaid, median®

Percent or median

293%
707

75.9%
241

13.0%
703
16.6

147%
258
395
199
1,049
457%

source Authors' analysis of data for 2011 from the Nationwide Inpatient Sample (see Note 12 in
text). NoTes The sample consisted of 463 hospitals (unweighted; 2,254 weighted). The percentages
and medians reflect weighted data. Percentages may not sum to 100 because of rounding. °Six
hospitals (unweighted) had missing data. "Based on all childbirths, regardless of maternal com-
orbidities or obstetric risk factors. ‘Interquartile range: 580-2,119. “Interquartile range: 31.6-

62.8 percent.
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low-risk childbirth might be restrictive. Nonethe-
less, it helped isolate differences in hospital
practices by minimizing variability in patient
case-mix. Future research that includes broader
samples with adequate adjustment for patient
clinical characteristics will be informative.

Also, because we used cost-to-charge ratios
instead of actual cost data, we refer to our mea-
sure as estimated facility costs. Although this es-
timate might not reflect the exact cost incurred
by a hospital, it should be sufficient for identify-
ing important variation across hospitals.

Finally, because we required that each hospital
have a minimum of 100 low-risk childbirths, our
sample included more urban hospitals than rural
hospitals and more hospitals with relatively large
volumes (for a comparison of characteristics be-
tween hospitals in the final analytic sample and
hospitals that did not meet our inclusion criteria,
see Appendix Exhibit A4)."” Therefore, our find-
ings might not be widely generalizable.

Study Results

SAMPLE CHARACTERISTICS The 2011 Nationwide
Inpatient Sample contained 796,642 hospital-
izations for childbirth at 649 hospitals across
the United States (for a sample selection flow-
chart, see Appendix Exhibit A5).” There were
274,917 low-risk childbirth hospitalizations with
adequate information on facility costs. Of these
births 97.2 percent (267,120) occurred at 463
hospitals with at least 100 low-risk childbirths.
Our final sample consisted of these 463 hospi-
tals. After sample weights were applied, the
267,120 births represented 1.3 million births na-
tionwide, with a median maternal age of 26 years
(interquartile range: 22-30 years).

Most of the 463 hospitals were nonteaching
and located in urban areas (Exhibit 1). Seventy
percent were nonprofit private hospitals. The
median volume was 1,049 childbirths in 2011,
and the median proportion of childbirths cov-
ered by Medicaid was 45.7 percent.

VARIATION IN ESTIMATED FACILITY cOsTs Ex-
hibits 2 and 3 present the distribution of average
estimated facility costs per maternity stay across
hospitals for all low-risk childbirths and by type
of delivery. For low-risk childbirths in general,
the average cost varied from $1,189 to $11,986
among the 463 hospitals, with a mean of $4,485
and a median of $4,215 (Exhibit 3). There was
more than a twofold difference between the 10th
and 90th percentiles.

Even among vaginal deliveries, the average
cost varied widely, ranging from $1,183 to
$11,819 (for a histogram of average estimated
facility costs per maternity stay for low-risk
childbirths delivered vaginally, see Appendix
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Exhibit A6)."” Variability across hospitals was
larger for cesarean deliveries, whose average
costs ranged from $1,249 to $13,688 (for a his-
togram of average estimated facility costs per
maternity stay for low-risk childbirths delivered
via cesarean section, see Appendix Exhibit A7)."

HOSPITAL CHARACTERISTICS ASSOCIATED WITH
cosTs Exhibit 4 shows the results of regression
analyses on the association of hospital character-
istics with estimated facility costs of maternity
stay for low-risk childbirths (for full specifica-
tions of the models, see Appendix Exhibit A8)."”
Models 1-3 sequentially adjusted for additional
hospital characteristics to assess their relative
contribution in explaining variation in estimat-
ed facility costs. These costs were significantly
higher at rural hospitals (all of them were non-
teaching) than at urban nonteaching hospitals.
However, costs at urban teaching and urban non-
teaching hospitals were comparable.

Compared with investor-owned private hospi-
tals, nonfederal government hospitals and non-
profit private hospitals had significantly higher
estimated facility costs (Exhibit 4). In addition,
hospitals with low volumes and those with low
proportions of childbirths covered by Medicaid
had significantly higher estimated costs than
hospitals with higher volumes and those with
more childbirths covered by Medicaid, respec-
tively. Estimated hospital facility costs did not
differ significantly by census region.

Cesarean delivery rates among low-risk child-
births varied widely across hospitals (median
rate: 10.6 percent; range: 2.0-39.0 percent).
Model 2 shows that for low-risk births, average
estimated facility costs of maternity stay were
$432.28 higher in hospitals with a high cesarean
delivery rate than in those with a low rate
(Exhibit4). However, in model 3, which adjusted
for mean length-of-stay, the association between
cesarean delivery rate and estimated facility
costs was no longer significant. This suggests

EXHIBIT 3

EXHIBIT 2

Average Estimated Hospital Facility Costs Per Low-Risk Childbirth, 2011

500
1,000
1,500
2,000
2,500

Average estimated hospital facility cost per low-risk childbirth ($)

T
0 5 10

Percent of hospitals

15 20

source Authors' analysis of data for 2011 from the Nationwide Inpatient Sample (see Note 12 in
text). NoTEs The data reflect variation across hospitals with at least 100 low-risk childbirth hospital-
izations. The sample consisted of 463 hospitals (unweighted; 2,254 weighted). The statistics reflect

weighted data.

that longer length-of-stay might be one of the
main mechanisms through which cesarean de-
livery rate influenced hospital facility costs. An
alternative model that included the rate as a con-
tinuous measure showed no significant linear
association with estimated facility costs.
Serious maternal morbidity rates varied from
0.0 percent to 4.8 percent among hospitals
(Exhibit 3; for a histogram of serious maternal
morbidity rates for low-risk childbirths, see Ap-
pendix Exhibit A9).” The rate of serious mater-
nal morbidity was significantly associated with
estimated hospital facility costs in bivariate anal-

Distribution Of Average Estimated Hospital Facility Costs And Serious Maternal Morbidity Rate Across Hospitals For Low-Risk Childbirths, 2011

10-90 interpercentile

Measure Mean Median Interquartile range Range range
Serious maternal

morbidity rate 0.5% 0.3% 0.0-0.6% 0.0-4.8% 00-1.1%
AVERAGE ESTIMATED HOSPITAL FACILITY COST FOR LOW-RISK CHILDBIRTHS
All deliveries $4,485 $4,215 $3,469-¢5,252 $1,189-$11,986 $2,902-$6,266
Vaginal deliveries 4192 3,960 $3,227-$4,905 $1,183-$11,819 $2,666-$5,916
Cesarean deliveries 6,945 6,499 $5,238-38,159 $1,249-513,688 $4,363-510,021

90-to-10
percentile ratio

a

22
22
23

source Authors'analysis of data for 2011 from the Nationwide Inpatient Sample (see Note 12 in text). NoTEs The data reflect variation across hospitals with at least 100
low-risk childbirth hospitalizations. The sample consisted of 463 hospitals (unweighted; 2,254 weighted). The statistics reflect weighted data. Serious maternal morbidity
is defined in the text. °The 90-to-10 percentile ratio cannot be calculated because the 10th percentile is 0.0.
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EXHIBIT 4

Association Of Hospital Characteristics With Estimated Facility Costs Of Maternity Stay For
Low-Risk Childbirths

Coefficient estimate

Characteristic Model 1 Model 2 Model 3
TEACHING STATUS AND LOCATION®
Rural® 425.01% 409.09 493.20%
Urban teaching 310.07% 261.16 229.08
Urban nonteaching Ref. Ref. Ref.
TYPE OF OWNERSHIP
Government (nonfederal) 736.41% 653.60"* 63838
Nonprofit private 578,63 57474 556.49*
Investor-owned private Ref. Ref. Ref.
CENSUS REGION®
Northeast 4438 -64.52 -369.03
Midwest —-88.53 -116.94 —264.29
South 2647 -61.49 -200.57
West Ref. Ref. Ref.
HOSPITAL VOLUME®
Low (<580) Ref. Ref. Ref.
Middle (580-2,119) —467.88** —438.43* —443.19*
High (>2,119) -505.30** —459,04** —485.24*
PROPORTION OF CHILDBIRTHS COVERED BY MEDICAID?
Low (<36.8%) Ref. Ref. Ref.
Middle (36.8-56.9%) —464.49 —488.19%* —452.01%*
High (>56.9%) —347.55* —389.86** -370.11*
AMONG LOW-RISK CHILDBIRTHS
Cesarean delivery rate
Low (<8.1%) —e Ref. Ref.
Middle (8.1-13.8%) —* 148.04 99.99
High (>13.8%) —* 432.28" 289.37
Serious maternal morbidity ratef —* 315.85% 296.32%*
Mean length-of-stay (days) — — 868.08"*

source Authors’ analysis of data for 2011 from the Nationwide Inpatient Sample (see Note 12 in
text). NoTEs Analyses were based on multivariable general linear regression models of hospitals with
at least 100 low-risk childbirth hospitalizations. The sample consisted of 463 hospitals (unweighted;
2,254 weighted). Six hospitals (unweighted) were excluded from the multivariable regression
analyses because of missing data on hospital teaching status, urban or rural location, and type
of ownership. Thus, the sample size was 457 for all models. Models 1-3 sequentially adjusted
for additional hospital characteristics to assess their relative contribution in explaining varia-
tion in estimated facility costs. R-square values were 0.082, 0.110, and 0.130 for models 1-3,
respectively. Intercept estimates were 4432.10, 4184.84, and 2490.67 for models 1-3, respectively
(p < 0.001 for all intercepts). Complete results from these models are reported in Appendix
Exhibit A8 (see Note 15 in text). “There were no teaching hospitals in rural areas in our sample.
°For census region, p values ranged from 0.154 to 0.878. “Low, middle, and high groups were
defined based on lower quartile, middle two quartiles, and upper quartile. “Low, middle, and high
groups were defined based on tertiles of distribution. ®Variable not adjusted for in the correspond-
ing model. "Measured as the percentage of low-risk childbirths with serious maternal morbidity
(explained in the text). *p < 0.10 **p < 0.05 ***p < 0.01

ysis (correlation coefficient: 0.16; p < 0.001).
Model 3 shows that after other hospital charac-
teristics were adjusted for, a 1-percentage-point
increase in the serious maternal morbidity rate
was associated with a $296.32 increase in a hos-
pital’s average estimated facility cost for a mater-
nity stay across its low-risk births (Exhibit 4).
Together, hospital characteristics examined in
our analysis explained only 13 percent of the
variation in estimated facility costs.
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Discussion

For low-risk births without identified maternal
or obstetric risk factors, we observed wide varia-
tion in average estimated facility costs for a ma-
ternity stay across our sample of 463 hospitals.
Having relatively low volumes of childbirths, low
proportions of childbirths covered by Medicaid,
and long stays and being a rural (as opposed to
an urban nonteaching) hospital and having non-
federal government or nonprofit (as opposed
to investor-owned private) ownership were all
associated with higher estimated facility costs.
Higher rates of serious maternal morbidity and
cesarean delivery were also associated with sig-
nificantly higher estimated costs.

Few data are available on variation in child-
birth-related costs among US hospitals, despite
growing evidence of hospital differences in ob-
stetric intervention rates.®° One UK study of 136
hospitals reported a difference of nearly £1,500
(US$2,653)*" in the mean cost of obstetric ad-
missions during 2005-06 between low- and
high-cost hospitals after patient characteristics
and input prices were adjusted for.*

Similar research in the United States was
lacking until recently, when Renee Hsia and co-
authors reported marked variation among Cali-
fornia hospitals in maternal charges for un-
complicated vaginal and cesarean deliveries for
privately insured women (ranges: $3,344-
$43,715 and $7,905-$72,569, respectively)."” Us-
ing a national, all-payer sample (including Med-
icaid, which finances nearly half of all US
births)* and estimating hospital facility costs
instead of charges, our study reveals variations
in the cost of childbirth among US hospitals that
have important implications for cost contain-
ment strategies.

Moreover, contrary to the common belief that
spending more leads to improved outcomes or at
least maintains quality of care, we found a sig-
nificant positive association between estimated
hospital facility cost and serious maternal mor-
bidity rate for low-risk childbirths. This finding
is consistent with a 1985 study based on a small
sample (eight hospitals in Southern California)
that reported increased neonatal mortality in
hospitals with higher costs.*

More recent studies have focused on relation-
ships between obstetric intervention rates (in-
stead of costs) and maternal or neonatal out-
comes. For example, research from California
showed higher rates of maternal infection in
hospitals with cesarean delivery rates that were
below or above expected confidence intervals
than in hospitals with rates that were within
expected confidence intervals.* In contrast, sev-
eral European studies found no association be-
tween hospital maternal morbidity rates and ob-
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stetric intervention rates.’*’

The causes of our observed cost-morbidity re-
lationship remain unclear and require further
research. Hospitals might incur higher facility
costs for different reasons, such as investments
to improve care and expand services, inefficient
and expensive care with poor value, or poor qual-
ity of care (resulting in complications thatlead to
additional care). It is also likely that there is
residual difference in patient case-mix among
the hospitals in our study, although we focused
on a sample of low-risk childbirths.

As expected, a hospital’s higher rate of cesare-
an delivery was associated with higher estimated
facility costs for maternity stays. This appeared
to be largely due to longer stays for cesarean
deliveries. However, cesarean delivery rate, ma-
ternal morbidity rate, length-of-stay, and con-
ventional hospital characteristics (for example,
teaching status, location, size, and ownership)
together explained only 13 percent of the varia-
tion in these costs among hospitals. Continued
efforts are needed to identify other factors that
could explain the remaining majority of varia-
tion in childbirth hospitalization costs.

We recognize that examining overall costs of
childbirth hospitalizations—accounting for both
facility and professional costs and including
both maternal and newborn care—might show
different patterns than the ones we found for
estimated facility costs for maternity care alone.
For example, costs of services by anesthesiolo-
gists may significantly alter the relationship be-
tween mode of delivery and cost of intrapartum
care, and neonatal complications could substan-
tially increase the overall cost of childbirth. In
addition, since hospitals with lower inpatient
costs may have higher postdischarge costs, and
vice versa, extending the time horizon to com-
pare costs of the entire episode of care for child-
birth would be informative.

Policy Implications
OPPORTUNITIES FOR COST REDUCTION With near-
ly four million births in the United States each
year,” the large variation in estimated hospital
facility costs points to an opportunity for cost
containment. If hospitals above the 75th percen-
tile of facility costs in our sample could reduce
their costs to the 75th percentile, collectively
these hospitals could have saved $290 million
in 2011 among low-risk childbirths alone.
Experience from existing payment and deliv-
ery system reforms could inform strategies to
reduce costs in obstetric care. For example, pilot
bundled payment programs for perinatal care
have been initiated by nonprofit organizations
in California and by Medicaid and private insur-

ers in Arkansas.*® The “perinatal bundle initia-
tive” of Geisinger Health System, in Pennsylva-
nia, showed promising results in lowering the
primary cesarean delivery rate (that is, the rate
of first-time cesarean deliveries).*® Similar ap-
proaches may be adopted by other organizations
and by state Medicaid programs, which funded
48 percent of US births in 2010.%

SAFE REDUCTION OF CESAREAN DELIVERIES Be-
cause of concerns about patient safety and over-
utilization, the American College of Obstetri-
cians and Gynecologists and the Society for
Maternal-Fetal Medicine have called for the safe
reduction of primary cesareans.* This seems fea-
sible, given our observation that some hospitals’
cesarean delivery rates were as high as 39 percent
in our low-risk patient sample.

Establishing standardized definitions and
management guidelines for common indications
for cesarean delivery, such as labor dystocia
(slow or obstructed labor) and abnormal fetal
heart rate tracing, could help lower cesarean de-
livery rates® and reduce variation. Regular re-
view, feedback, and improvement of care proc-
esses at the hospital and physician level might
also be instrumental in reducing cesarean rates.*

In addition, increased patient education about
the short- and long-term consequences of early
elective deliveries and cesarean deliveries may be
important, as demonstrated in the Strong Start
for Mothers and Newborns program.*® And pub-
licreporting of information about maternity care
services—including rates of cesarean delivery, as
recently requested by the Joint Commission*’—
could theoretically help steer patients to institu-
tions with low intervention rates as well.

OTHER FACTORS THAT MIGHT ACCOUNT FOR
VARIATION IN cosTs Substantial variation in es-
timated facility costs remained after we con-
trolled for customary hospital characteristics.
Therefore, efforts to identify causes of cost vari-
ation should look beyond conventional factors.
The large difference we found in estimated facil-
ity costs for a low-risk population also suggests
that hospital practices instead of patient clinical
characteristics may be an important contributor
to cost variation.

For example, previous research showed that
the provision of postpartum home nursing assis-
tance was associated with shorter maternal hos-
pital stays.'® This suggests that peripartum care
coordination may play a role in influencing hos-
pital facility costs and cost variation. In this re-
gard, accountable care organizations (ACOs)
may merit particular attention in future re-
search, since they facilitate coordinated care.
Bundling payments across facilities and care set-
tings in ACO models could also mitigate cost
shifting across providers. Moreover, physicians,
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midwives, and other providers involved in ma-
ternity care may also influence resource utiliza-
tion and hence hospital facility costs. Measuring
all of these factors requires the collection of data
(for example, institutional protocols and infor-
mation about staffing and the process and orga-
nization of care) not traditionally available in
perinatal care research.

EMPHASIZING VALUE OF cARE Cost reduction
initiatives by hospitals may have unintended
negative consequences on quality of care if pa-
tient outcomes are not taken into consideration.
Further investigation is needed to identify the
exact reason for our observed positive cost-
morbidity relationship. Nonetheless, reducing
preventable maternal morbidity is one area with
clear benefits for patients and hospitals.* Multi-
ple such national efforts are currently in place.
For example, several organizations (such as the
National Partnership for Maternal Safety) have
recommended birthing facilities to implement
safety bundles for obstetric hemorrhage, severe
hypertension in pregnancy, and peripartum ve-
nous thromboembolism.* Healthy People 2020
also calls for a reduction of maternal complica-
tions during childbirth hospitalizations.*

The adoption of value-based payment models

the effectiveness of these models depends on the
quality metric used. Continuing efforts are need-
ed to identify the performance measures with the
most impact on patient outcomes."

Conclusion

We found wide variation among US hospitals in
the estimated facility costs of maternity stays for
low-risk childbirths, which suggests that there
is an opportunity for strategies to reduce costs.
The impact of current payment and delivery sys-
tem reforms on costs and outcomes in obstetric
care should be closely monitored.

Estimated facility costs were higher at hospi-
tals with higher rates of cesarean delivery or
serious maternal morbidity. The safe reduction
of cesarean deliveries may help reduce facility
costs and cost variation for childbirth-related
hospitalizations. Yet the hospital characteristics
that we studied explained only 13 percent of the
variation in estimated facility costs. Additional
research is needed to identify other sources of
variation in hospital facility costs, to clarify the
relationship we observed between high cost and
high morbidity, and to inform strategies for im-
proving efficiency, value, and patient outcomes

in obstetric care may also be fruitful.® However, in obstetric care. m
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