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By Zoë T. M. Scheefhals, Jeroen N. Struijs, Albert Wong, Mattijs E. Numans, Zirui Song, and
Eline F. de Vries

Integrating Maternity Care
Through Bundled Payments In The
Netherlands: Early Results And
Policy Lessons

ABSTRACT Bundled payments are increasingly used globally to move
health care delivery in a value-based direction. However, evidence remains
scant in key clinical areas. We evaluated bundled payments for maternity
care in the Netherlands during the period 2016–18. We used a quasi-
experimental difference-in-differences design to measure the association
between the bundled payment model and changes in key clinical and
economic outcomes. Bundled payments were associated with an increase
in outpatient, midwife-led births and a reduction in in-hospital,
obstetrician-led births, along with changes in the use of labor inductions
and planned versus emergency cesarean deliveries. Total spending on
maternity care decreased by US$328 (5 percent) per pregnancy. No
changes in maternal or neonatal health outcomes were observed. Several
policy lessons emerged. First, bundled payments appeared to help affect
providers’ behavior in the maternity care setting. Second, bundled
payments seemed to exert heterogeneous effects across participating
maternity care networks, as the same financial incentive translated into
different changes in clinical practices and outcomes. Third, alternative
payment models should be designed with clear goals and definitions of
success to guide evaluation and implementation.

A
cross the globe, bundled payment
models are increasingly being im-
plemented in an effort to slow
health care spending and improve
the valueof care.1 Bundledpayment

is an alternative payment model in which pro-
viders are paid a prospectively determined fee or
budget for an episode of care (for example, preg-
nancy and delivery) and thus share in potential
losses and savings. The theory of bundled pay-
ment models is that providers are best posi-
tioned to work together to deliver higher-value
care and reduce theuse of lower-value services by
sharing financial incentives to save money and
earn part of the savings under the bundled pay-
ment.1–4 Achieving this—ideally with improved

healthornodetrimental effects onhealth—could
make the health care system more efficient and
sustainable and would support transitions to-
ward integrated and value-based care. However,
empirical evidence on the effects of bundled pay-
ment on spending andoutcomeshas beenbroad-
lymixed to date.1 Importantly, such evidence has
also been scant inmany important clinical areas.
Bundled payment models have been imple-

mented in various health care settings and coun-
tries during thepast twenty-five years—for exam-
ple, the PROMETHEUS and Bundled Payments
for Care Improvement initiatives in theUS5–9 and
initiatives in Taiwan,10 Denmark,11 and Portu-
gal.12,13 About two-thirds of the evaluations on
these bundled payment models that examined
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changes in spending reported spending (growth)
reductions.1Associated changes inqualityof care
were generally favorable, although they were
modest or not statistically significant. Two stud-
ies reported a negative effect on quality.1

Maternity care is an important clinical area in
which bundled payments are gaining increased
traction,14–18 as childbirth is often the most
common reason for inpatient spending in the
population under age sixty-five. Still, empirical
evidence on the effects of bundled payments re-
mains particularly scarce in maternity care,19

with only two US studies to date. One study re-
ported a reduction in neonatal intensive care
unit admissions and increased screening and
prevention activities,17 and the other reported
reduced spending and no changes in health.18

In 2006, managed competition was intro-
duced in the Netherlands, alongside a package
of reforms to reinforce market mechanisms
within the health care system.20 Every citizen is
obliged to take up basic health insurance. All
health insurers are obliged to offer a fixed pack-
age of basic health insurance coverage (annually
determined by the Ministry of Health, Welfare,
and Sport) and are not allowed to deny anyone
this basic health plan (by law). Health insurers
can competewith each other in terms of price for
the basic health plan, but prices may not differ-
entiate between consumers of one health insur-
er. Citizens are free to choose fromwhich health
insurer they want to buy their basic health plan
each year. This system gives health insurers the
incentives and tools to act as proactive buyers
and to steer the providers they contract with
toward providing high-quality care for a reason-
able price. Part of the expense of this system of
mandatory health insurance is covered by the
premiums paid by consumers and citizens, and
the other part is covered through centrally col-
lected income-related taxes, which are re-
distributed to health insurers as risk-adjusted
capitation payments.20

In the Netherlands, bundled payments forma-
ternity care were experimentally introduced in
2017 as part of a series of policy interventions to
improve the coordination and quality of mater-
nity care and lower perinatal mortality, which
was relatively high in the Netherlands compared
with other European countries.21–29 Maternity
care is mainly provided by midwives, obstetri-
cians, and postpartum care providers who oper-
ate within regions called maternity care net-
works. The Netherlands has a strong history
and culture of home births, which has strength-
ened the position ofmidwives. However, at pres-
ent, roughly 14 percent of births take place at
home and 86 percent in the hospital (either ob-
stetrician led as an inpatient ormidwife led as an

outpatient).30 The bundled payment model for
maternity care includes all prenatal, natal, and
postnatal care services delivered by midwives,
obstetricians, and postpartum care providers.23

A price distinction is made between regular and
complex care. Care for the newborn, outside of
standard postpartum care, is not included in the
bundle. Adoption of the bundled paymentmodel
requires the establishment of a new provider-led
entity, the integrated maternity care organiza-
tion, in which midwives, obstetricians, a hospi-
tal, and postpartum care providers are united.
The organization negotiates contracts with in-
surers and subcontracts with providers to pro-
vide the contracted care. Six regions with a
history of interdisciplinary collaboration volun-
tarily adopted this bundled payment model in
2017. More details on the health and maternity
care system in the Netherlands and the bundled
payment model are in online appendix 1.31

We evaluated the Dutch maternity care bun-
dled payment model through its first two years,
studying the six regions that adopted themodel.
We focused on changes in maternity care use,
spending, andmaternal andneonatal health out-
comes attributable to the payment reform, using
a quasi-experimental, difference-in-differences
approach.

Study Data And Methods
Data Sources And Study Period This study
used data from the Data-Infrastructure for Par-
ents and Children, in whichmultiple nationwide
Dutch administrative data sets are linked.32 This
source combines data from several sources, in-
cluding an all-payer claims database (Vektis);33

data on maternal and neonatal health, quality
of maternity care, and clinical information
(Perined);30 and the System of Social Statistical
DatasetsprovidedbyStatisticsNetherlands, con-
taining sociodemographic characteristics.34

The three linked data sources in the Data-
Infrastructure for Parents and Children cover
92 percent of all pregnancies in the Netherlands
during the study period (appendix table A2).31

We checked the characteristics of the sample
in our linked data set with the characteristics
in the complete registry of Statistics Nether-
lands, to make sure that the sample in the Data-
Infrastructure for Parents and Children was not
a selective sample of the general population
(appendix table A3).31 More details are in ap-
pendix 2.31

The study period spanned 2016–18, with 2016
as the preintervention period and the third quar-
ter of 2017 through 2018 as the postintervention
period. The first two quarters of 2017 were ex-
cluded from the postintervention period (a
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washout period), given the early phases of im-
plementation. For our spending outcome, data
from Vektis were not yet available for the third
and fourth quarters of 2018 at the time of this
study, and therefore the postintervention period
was the third quarter of 2017 through the second
quarter of 2018 for the spending analysis.

Study Sample The six maternity care net-
works that implemented bundled payments in
2017 (integrated maternity care organizations)
made up the intervention group, and the non-
participating maternity care networks were po-
tential controls.
Our initial, linked data set contained 616,615

pregnancies in total. Applying exclusion criteria
led to a study sample of 493,415 pregnancies
(see appendix 2.3 and figure A4).31 We derived
matched controls for the intervention groups at
the maternity care network level, using k-means
clustering, based on the urbanization degree of
patients’ households and the annual number of
pregnancies served by the maternity care net-
works (see appendix 3 for details on the match-
ing procedure and appendix figure A2 for the
resultof thematch).31 The final sample contained
139,849 pregnancies: 26,763 in the intervention
groupand 113,086 in thematched control group.
A flow chart (CONSORTdiagram) of the sample
derivation is in appendix figure A4.31

Outcomes We focused on key clinical and eco-
nomic outcomevariables in three categories:ma-
ternity care use, maternity care spending, and
maternal and neonatal health outcomes. These
were based on the literature,35–38 advice of our
Scientific Guidance Committee (consisting of
senior researchers and health care professionals
in maternity and perinatal care and health eco-
nomics), and data availability.
Maternity careusemeasures consistedof place

of birth, labor induction, and planned and emer-
gency cesarean delivery. Place of birth was divid-

ed into three categories: as an inpatient in the
hospital (obstetrician-led), as an outpatient in
the hospital (midwife-led), and home (midwife-
led). Maternity care spending reflected total
spending on maternity care, measured in euros
and converted to US dollars. Maternal and neo-
natal health outcome measures included an
Apgar score below 7 after fiveminutes, low birth-
weight, preterm birth, postpartum hemorrhage,
and perineal rupture. Maternal and perinatal
mortality were not examined, as these outcomes
were very rare.
Covariates Based on covariates from previ-

ous studies37,39–41 and data availability, we consid-
ered the characteristics shown in exhibit 1, to
assess balance between the intervention and
control groups—before and after matching at
the maternity care network level.
Descriptive Analyses We first examined de-

scriptive statistics of the outcomes in the
intervention and control groups.We plotted un-
adjusted trends over time to assess the pre-
intervention trends. Next, we compared the pop-
ulation characteristics of the intervention and
control groups, both before and after matching,
using standardizeddifferences.Wealso lookedat
the population characteristics of the interven-
tion and matched control groups in the pre- and
postintervention periods (appendix table A5).31

This enabled us to assess whether the groups
were comparable and to determine that potential
outside factors (for example, changes in the pop-
ulation composition) likely did not exert a large
influence.
Quasi-Experimental Analyses To measure

the association between the bundled payment
model and changes in our key clinical and eco-
nomic outcomes, we used a quasi-experimental,
difference-in-differences design. We focused on
the interaction of the treatment indicator and
postintervention period for each outcome. We
estimated the average treatment effect for the
treated for our study population (not the average
treatment effect, as this was a voluntary payment
reform and the intervention group was non-
random). Details on the model are in appen-
dix 4.31

It was not feasible to statistically test the par-
allel trend assumption with annual outcomes, as
there was only one annual data point in the pre-
intervention period (that is, 2016). However,
we showed unadjusted preintervention trends
at the quarterly level in 2015 and 2016 for each
of our outcomes, to aid visual inspection of the
extent to which the intervention and control
maternity care networks exhibited parallel or
divergent trends before the bundled payments.
We found that, in general, unadjusted preinter-
vention trends for most outcomes were largely

Our findings add
novel evidence and
generally support the
results of other
studies evaluating
bundled payment
models.
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parallel for most of the preintervention period,
with some suggestion of possible anticipatory
behavior but no sustained divergence of pre-
intervention trends (appendix figure A5).31 A
2018 study also examined whether the interven-
tion regions differed in terms of utilization,

spending, and health outcomes relative to the
other regions in the period before the introduc-
tion of the bundled payments.22

In adjusted analysis, we estimated the
difference-in-differences model (appendix 4)31

within each cluster of participating maternity

Exhibit 1

Characteristics of pregnant women and their partners among maternity care networks (MCNs) participating and not participating in the bundled payment
model for maternity care in the Netherlands, before and after matching, 2015–18

Before matching After matching

Participating
MCNs

Nonparticipating
MCNs

Standardized
difference
(unadjusted)

Participating
MCNs

Nonparticipating
MCNs

Standardized
difference
(unadjusted)

No. of MCNs 6 64 —
a 6 24 —

a

Average no. of pregnancies per MCNb 7,368 8,763 —
a 4,461 4,712 —

a

Mother
Age, years 30.8 31.2 −0.1 30.8 31.0 −0.3
Educational level, %
Low 5.2 4.8 0.0 4.9 4.4 0.0
Middle 54.0 49.6 0.0 54.1 52.1 0.0
High 40.9 45.6 0.0 40.9 43.5 0.0

Country of origin, %
The Netherlands 74.5 68.9 0.0 74.3 74.0 0.0
Other Western country 11.0 10.7 0.0 11.0 9.6 0.0
Non-Western country 14.6 20.5 0.0 14.7 16.3 0.0

Health spending 2 years before
delivery, US$ 2,229.9 2,284.7 46.4 2,207.4 2,195.3 −20.8

Father
Age, years 33.7 34.2 −0.2 33.7 33.9 −0.3
Educational level, %
Low 5.1 5.4 0.0 4.9 4.9 0.0
Middle 60.4 54.0 0.0 60.8 57.3 0.0
High 34.5 40.7 0.0 34.3 37.8 0.0

Country of origin, %
The Netherlands 75.5 70.6 0.0 75.3 74.7 0.0
Other Western country 9.5 9.2 0.0 9.4 8.5 0.0
Non-Western country 15.0 20.3 0.0 15.3 16.7 0.0

Health spending 2 years before
delivery, US$ 731.8 757.3 22.9 721.9 704.3 0.0

Household, %
Standardized household income
percentile
1–20 14.6 16.4 0.0 14.4 15.6 0.0
21–40 11.7 12.4 0.0 11.6 12.4 0.0
41–60 18.8 18.1 0.0 18.5 19.0 0.0
61–80 27.4 24.8 0.0 27.3 26.6 0.0
81–100 27.5 28.3 0.0 28.1 26.3 0.0

Urbanization degree
1 (highly urban) 4.1 29.0 −0.1 4.2 11.7 −0.1
2 53.6 28.5 0.2 53.1 36.2 0.2
3 8.8 16.9 −0.1 8.9 21.3 −0.1
4 27.2 18.1 0.1 27.7 21.5 0.1
5 (rural) 6.2 7.5 0.0 6.2 9.3 0.0

SOURCE Authors’ analysis of the matched study sample derived from the Data-Infrastructure for Parents and Children at the pregnancy level. The Data-Infrastructure for
Parents and Children is described in the text, with its components described in notes 30 and 32–34. NOTES Participating MCNs were matched to nonparticipating MCNs
through k-means clustering based on urbanization degree of the region and number of pregnancies served annually. Standardized differences are shown to compare the
population characteristics of the intervention (participating MCNs) and control (nonparticipating MCNs) groups before and after matching (described in the text).
According to the standardized differences after matching displayed here, population characteristics were deemed comparable for the main analysis, and additional
matching at the pregnancy level was not necessary. Spending was measured in euros and converted to US dollars. aNot applicable. bAfter matching, exclusion criteria
were applied, which led to a smaller study sample, as described in appendix 2.3 (see note 31 in text).
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care networks with matched nonparticipating
maternity care networks, and we pooled each
subclass-specific difference-in-differences esti-
mate toderive anoverall difference-in-differences
estimate for each outcome.

Sensitivity Analyses To test the robustness
of our results, we performed three sensitivity
analyses.We first assessed the robustness of find-
ings to alternative control groups. Instead of the
matched control group, we used a different con-
trol group that comprised the top ten non-
participating maternity care networks with a
high level of collaboration, plausibly similar to
maternity care networks in the intervention
group, based on expert opinion. The level of
collaboration is potentially associated with both
the establishment of an integrated maternity
care organization and the outcomes. By using
this alternative control group, we were able to
test whether the observed changes in outcomes
in our main analysis were associated with the
bundled payment model or with the high level
of collaboration in the participating maternity
care networks.
Second, we evaluated the associations be-

tween bundled payments and outcomes for each
participatingmaternity care network individual-
ly to understand whether effect estimates were
driven by outlier maternity care networks.
Third, we examined heterogeneity in the esti-

mated treatment effects of the bundled payment
model in different segments of the postinterven-
tion period. This provides more insight into the
stability of estimates over time, and notably the
pace at which this payment model may lead to
changes in clinician behavior.We looked at the
associations in the third and fourth quarters of
2017 (T1), the first and second quarters of 2018
(T2), and the third and fourth quarters of 2018
(T3) compared with the third and fourth quar-
ters of 2016 (T0).

LimitationsWenote several limitations. First,
despite our matching strategy, our estimates

may have been susceptible to unobserved con-
founding. Participatingmaternity care networks
may have been different on unobserved attri-
butes, such as culture and collaboration, relative
to thenonparticipatingmaternity carenetworks.
Participants are regions that consider them-
selves as innovators and early adopters, and they
voluntarily participated in bundled payments.
To limit the possible influence of unobserved
confounding, we carefully selected thematching
variables and checked the population character-
istics of both groups in our sample to make sure
that these were comparable. In addition, we per-
formed the sensitivity analysis with an alterna-
tive control group to confirm that the high level
of collaboration in participating maternity care
networks was not driving our estimates.
A second limitation was the relatively short

follow-up period of two years. At the end of the
study period, the implementation process was
still active in the participating maternity care
networks, and not all potential implications
were measurable yet. As of January 1, 2023,
the bundled payment model was permanently
implemented as part of the regular payment sys-
tem formaternity care in theNetherlands, along-
side the traditional fee-for-service model. Pro-
viders together with health insurers jointly
decidewhich paymentmodel theywant to adopt.
Furthermore, it is unknown to what extent each
individual professional experiences exposure to
the incentives of the bundled payment model in
daily practice. Despite this limitation, under-
standing the initial results of payment reform
remains important, especially given that reduc-
tions in spending and changes in utilization ap-
peared fairly early in the implementation. Early
lessons from this study can provide relevant
feedback for this experiment and can inform
decisions regarding other payment reform ini-
tiatives.
Third, we lacked data on patients’ experiences

with maternity care and the quality of post-
partum care at home. The experiences of moth-
ers (to-be) and their partners are an important
indicator for the quality of maternity care. Un-
fortunately, there is no standardized measure
available for this in the Netherlands that could
have been included in this study. This seems to
be a common issue, as patients’ experiences are
rarely included in evaluations of bundled pay-
ment models.1 Given the importance of patients’
experiences and the quality of postpartum care
within maternity care, it would be preferable to
be able to include these data in future evalu-
ations.

Bundled payments
seem to be an
effective tool to guide
providers’ behavior in
the maternity care
setting.
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Study Results
Population Characteristics After matching,
the study population consisted of 139,849 preg-
nancies (26,763 in the intervention group and
113,086 in the control group). Characteristics of
the participating maternity care network popu-
lations and those in the matched control mater-
nity care networks were generally comparable
(exhibit 1). Imbalance was evident in household
urbanization degree (4.2 percent highly urban-
ized in the intervention group, 11.7 percent in
the control group). Thiswas among the variables
thatwe adjusted for in the analysis (see appendix
3 and figure A3).31

Maternity Care Use Inadjustedanalysis, par-
ticipants in the bundled payment program ex-
hibited a statistically significant increase in out-
patient in-hospital (midwife-led) deliveries of
2.74 percentage points relative to control (ad-
justed difference-in-differences estimate in log
scale: 0.03; 95%confidence interval: 0.02, 0.04).
This was offset by a similar, significant decrease
in in-hospital (obstetrician-led) deliveries of
−3.52 percentage points relative to control
(difference-in-differences estimate in log scale:
−0.03; 95%CI:−0.05,−0.02) (exhibits 2 and 3).
No relative change in home deliveries was ob-
served in association with the intervention. In
addition, the share of deliveries with induced
labor decreased by 1.41 percentage points in par-

ticipating maternity care networks relative to
control (difference-in-differences estimate in
log scale: −0.01; 95%CI:−0.03, 0.00), as well as
the share of deliveries by planned cesarean de-
livery,whichdecreasedby 1.16percentagepoints
relative to control (difference-in-differences es-
timate in log scale: −0.01; 95% CI: −0.02, 0.00).
The share of deliveries by emergency cesarean
delivery increased by 1.33 percentage points in
participatingmaternity care networks relative to
control (difference-in-differences estimate in log
scale: 0.01; 95% CI: 0.01, 0.02).
Maternity Care Spending Participating in

the bundled payment program was significantly
associated with a relative decline of US$328
(€311) per pregnancy, or 5 percent, in total
spending on maternity care (adjusted differ-
ence-in-differences estimate in log scale: −0.05;
95% CI: −0.06 to −0.03) (exhibits 2 and 3).
Specifically, total spending on maternity care
grew in both the intervention and control
groups, but spending growth was slower in the
intervention group. To the extent that there was
some anticipatory behavior attributable to the
intervention in the latter part of 2016 (the begin-
ning of more outpatient deliveries coinciding
with less spending), the estimated effect here
would be more conservative.
Health Outcomes For Mother And Child

Participation in the bundled paymentmodel was

Exhibit 2

Changes in total spending on maternity care, place of birth, and neonatal health outcomes in the Netherlands associated
with participation in the bundled payment model for maternity care in 2017 and 2018

SOURCE Authors’ analysis of the matched study sample derived from the Data-Infrastructure for Parents and Children at the pregnancy
level. The Data-Infrastructure for Parents and Children is described in the text, with its components described in notes 30 and 32–34.
NOTES The figure is a forest plot displaying changes in outcomes associated with participation in the bundled payment model for
maternity care, for the main analysis. Changes in outcomes are presented in adjusted difference-in-differences estimates in log scale;
whiskers indicate 95% confidence intervals.
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not significantly associated with any changes in
health outcomes such as Apgar score below 7
after five minutes, low birthweight, preterm
birth, postpartum hemorrhage, or perineal rup-
ture (exhibits 2 and 3, appendix figure A6).31

Forest plots of the adjusted difference-in-
differences estimates in log scale with corre-
sponding 95% confidence intervals for themain
analysis and sensitivity analyses for all outcomes
are in appendix figure A6.31

Sensitivity Analyses
▸ ROBUSTNESS TO ALTERNATIVE CONTROL

GROUP: Comparing the participating maternity
care networkswith a control group of the top ten
maternity care networks with a high level of col-
laboration yielded results similar to those of the
main analysis (exhibit 4, appendix figure A6).31

▸ HETEROGENEITY ACROSS PARTICIPANTS:
Associations between the bundled payment
model and outcomes displayed small differences
across the participating maternity care net-
works. For example, estimates for labor induc-
tions demonstrated some variability across the
participating maternity care networks (appen-
dix figure A6).31 For planned cesarean deliveries,
a significant decrease was observed in one ma-
ternity care network, and for emergency cesare-
an deliveries, a significant increasewas observed
in one maternity care network (not the same

region). The other five regions showed no
change in planned or emergency cesarean deliv-
eries (appendix figure A6).31 For total maternity
spending, the aggregate slowdown relative to
controlwasdrivenby fourof the sixparticipating
maternity care networks (exhibit 4). For health
outcomes, the results in sensitivity analyseswere
generally similar to those of the main analysis
(appendix figure A6).31

▸ HETEROGENEITY BY POSTINTERVENTION

PERIOD: Estimated treatment effects of the bun-
dled paymentmodel in different segments of the
postintervention period showed similar results
for most outcomes (for example, place of birth,
emergency cesarean deliveries, and spending)
and variation in results for some (for example,
planned cesarean deliveries and labor induc-
tions) (exhibit 4, appendix figure A6).31

Discussion
In the first two years of the maternity care bun-
dled payment model in the Netherlands (2017–
18), participation in the model was associated
with a shift fromobstetrician-led, hospital-based
deliveries tomidwife-led, outpatient deliveries; a
decrease in labor inductions; and a decline in
plannedcesareandeliveries thatwaspartly offset
by an increase in emergency cesarean deliveries.

Exhibit 3

Associations between maternity care network (MCN) participation in the bundled payment model for maternity care and changes in utilization, spending,
and health outcomes in the Netherlands, 2017 and 2018

Participating MCNs Nonparticipating MCNs Difference-in-differences

Outcome variables
Baseline
period

Treatment
period

Baseline
period

Treatment
period

Point
estimate p value

Utilization, %
Place of birth
In-hospital (obstetrician-led) 70.38 67.71 69.37 70.23 −3.52 0.000
Outpatient in-hospital (midwife-led) 15.07 17.55 14.15 13.90 2.74 0.000
Home (midwife-led) 14.56 14.67 16.44 15.85 0.70 0.184

Labor induction 22.42 21.97 21.03 21.99 −1.41 0.030
Cesarean delivery 13.31 14.09 14.89 15.47 0.19 0.696
Planned 6.75 6.41 7.00 7.83 −1.16 0.004
Emergency 6.56 7.65 7.89 7.64 1.33 0.001

Spending, $US
Total spending on maternity care 6,440 6,459 6,618 6,966 −328 0.000

Health, %
Apgar score <7 after 5 minutes 1.03 1.07 1.24 1.24 0.04 0.749
Low birthweight 8.44 8.46 8.70 8.54 0.19 0.630
Preterm birth 4.28 4.25 4.43 4.34 0.06 0.884
Postpartum hemorrhage 5.00 5.17 4.65 5.20 −0.39 0.193
Perineal rupture 1.60 2.00 1.69 1.81 0.29 0.138

SOURCE Authors’ analysis of the matched study sample derived from the Data-Infrastructure for Parents and Children at the pregnancy level. The Data-Infrastructure for
Parents and Children is described in the text, with its components described in notes 30 and 32–34. NOTES Table shows adjusted standardized means (measured in euros
and converted to US dollars) for spending and percentages for utilization and health outcomes. Point estimates are based on a standardized population (that is, if the
entire sample would take up treatment or not) and show the absolute change in dollars for spending and the absolute change in percentages for utilization and health
outcomes. Point estimates are adjusted. p values are based on the regression model with the difference-in-differences coefficients.
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In aggregate, these changes in utilization corre-
sponded to reduced maternity spending growth
by about 5 percent, with no associated decre-
ments in health outcomes for the mother or
the child. Sensitivity analyses largely supported
the findings of themain analysis, with variability
between maternity care networks and, for some
outcomes, over time.
Comparison With Other Studies Our find-

ings add novel evidence and generally support
the results of other studies evaluating bundled
payment models, both in maternity care19 and in
other areas of health care.1,9 Similar to most oth-
er studies on the association between bundled
payments and spending,1,9 we found a reduction
in spending among participants in the bundled
payment model. Estimates in these studies var-
ied widely, from low, single-digit reductions in
spending to roughly 30 percent decreases. How-
ever, studies looking at spending effects in the

first one to three years generally found estimates
closer to the 5percent reduction thatwe found in
this study.1,9 Studies looking at longer follow-up
periods generally found an increase in savings
over time.42,43 It is important to note that the
savings we measured may have been an under-
estimate. This is because the additional overhead
that participating maternity care networks re-
ceived to set up and manage their organizations
was included in their total spending.Our finding
that health outcomes did not change after two
years is also consistent with the results of other
studies that foundno effects of bundled payment
models on quality. Two prior studies reported a
negative effect on quality,1 which we specifically
did not find.
Future Research Future researchonbundled

payments in maternity care should focus on
longer-term effects and investigate hetero-
geneity by subpopulation and provider context.

Exhibit 4

Changes in total spending on maternity care in the Netherlands associated with participation in the bundled payment
model for maternity care in 2017 and 2018, compared with an alternative control group, across participating maternity care
networks (MCNs), and over time

SOURCE Authors’ analysis of the matched study sample derived from the Data-Infrastructure for Parents and Children at the pregnancy
level. The Data-Infrastructure for Parents and Children is described in the text, with its components described in notes 30 and 32–34.
NOTES The figure is a forest plot displaying changes in total spending on maternity care associated with participation in the bundled
payment model, for the sensitivity analysis in which we used an expert-based control group based on the level of collaboration; one in
which we looked at the participating maternity care networks individually (as opposed to the pooled associations in the main analysis)
to assess participant heterogeneity; and one in which we looked at changes earlier and later in the postintervention period (repre-
sented by periods 1 and 2 in the figure, which correspond to T1 and T2 in the text). For “Participating MCNs,” numbers correspond with
the six MCNs that adopted bundled payment in 2017. Changes in outcomes are presented in adjusted difference-in-differences es-
timates in log scale; whiskers indicate 95% confidence intervals.
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Given that the effects of the bundled payment
modelmaybedifferent for low-risk andhigh-risk
pregnancies, as well as for regions with different
characteristics, assessing treatment effect
heterogeneity will likely yield important new in-
sights. This should also improve understanding
of the mechanisms behind the bundled payment
model’s plausible effects. For example, in one
participating maternity care network, we ob-
served an increase in emergency cesarean deliv-
eries, whereas in another maternity care net-
work, we observed a decrease in planned
cesarean deliveries (appendix figure A6).31 At
this point, it is unclear what caused these find-
ings, as this did not seem to be the result of a
policy change regarding cesarean deliveries in
one maternity care network. An increase in
emergency cesarean deliveries could, however,
negatively affect health outcomes and should
therefore be investigated further in the future.
It is also important to consider other methods

of evaluation in the future. Evaluation methods
are currently focused on quantitative methods,
whereas qualitative methods may better assess
changes in collaboration, joy in the workforce,
patient experience, and changes in care practic-
es. Along with these factors, evaluations should
also pay attention to possible undesired and po-
tentially harmful effects and how they can be
explained (for example, the observed increase
in emergency cesarean deliveries in this study).

Policy Implications These results offer three
important lessons for policymakers, payers, and
providers who are considering alternative pay-
ment models in health care. First, bundled pay-
ments seem to be an effective tool to guide pro-
viders’ behavior in the maternity care setting,
even after a limited follow-up period of two
years. In previous qualitative studies that we
conducted, care professionals reported positive
experiences and stated that collaboration inten-

sified through shared accountability and com-
mitment to shared goals.22–25 Professionals also
reported task shifting from obstetricians to mid-
wives as a focal point of the transition toward
integratedmaternity care. These changes in care
practices as a direct result of the bundled pay-
mentmodelmayexplain theobserved changes in
utilization and spending outcomes. Adding
more nonfinancial supports alongside the finan-
cial and quality incentives of the bundled pay-
ment model might further stimulate provider
behavior change.44 This is relevant for both the
Dutch initiative and payment reform initiatives
around the world.
Second, bundled payments seemed to exert

heterogeneous effects across participating ma-
ternity care networks. Heterogeneity in out-
comes can be explained by the ways in which
the incentives from the bundled payment model
were translated differently into practice, which
seems to be influenced by contextual factors.
Although each participating maternity care net-
workwas exposed to the same financial incentive
and all reported intensified collaboration among
providers, they implemented different interven-
tions (for example, a multidisciplinary electron-
ic patient record, a joint consultation hour, and
projects regarding task shifting). It remains un-
clear through whichmechanismsmaternity care
networks decide what interventions to imple-
ment and how these interventions affect out-
come heterogeneity. This motivates further re-
search into the role of contextual differences
across participating maternity care networks,23

which is relevant for payment reform initiatives
around the globe.
Third, alternative payment models should be

designed with clear goals, ideally defined before
implementation, with all parties involved.More-
over, it is important to define when the reform
will be considered successful45—for example, if
quality isnot affected, but spending is contained.
In the Dutch experiment, the rationale was clear
(that is, enhancemultidisciplinary collaboration
to improvequality), but the policy goalswerenot
formulated explicitly (enough). This lack of ex-
plicit goals has led to a situation in which policy
makers and other stakeholders all have a (slight-
ly) different expectation of the experiment and
can select results to support their given posi-
tions. This complicates drawing clear, broadly
agreed-on conclusions on whether or not the
experiment has been successful. In turn, this
hinders policy decisions on whether the uptake
of the bundled payment model should be stimu-
lated or, ultimately, become mandatory for all
maternity care networks. Thus, we emphasize
the importance of early evaluations such as this
one, as explicit goals can still be formulated at

Alternative payment
models should be
designed with clear
goals, ideally defined
before
implementation, with
all parties involved.
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this stage that can inform future evaluations and
policy decisions regarding the Dutch experi-
ment.Newpayment reform initiatives couldben-
efit from stating the goals and defining success
from the beginning.

Conclusion
In this first quasi-experimental evaluationofma-
ternity care bundled payments in the Nether-
lands with a two-year follow-up period, partici-
pation in the intervention was associated with
small changes in maternity care use and slower
spending, with no observed changes inmaternal
and neonatal health outcomes at this point.

Although the results reported here were early
and modest, our evaluation of this experiment
yielded several lessons for policymakers, payers,
and providers considering alternative payment
models. First, bundled payments appeared to be
capable of affecting providers’ behavior in the
maternity care setting. Second, bundled pay-
ment incentives played out differently in differ-
ent contexts; more insight is needed into the
mechanisms behind this treatment effect hetero-
geneity. Third, explicitly formulating reform
goals and defining success before payment re-
form is helpful for determining whether the re-
form is successful, which in turn is key for policy
decisions. ▪
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