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a  b  s  t  r  a  c  t

In countries  where  GPs  fulfill  a central  role  in the  health  care  system,  like  in the  Netherlands,  the  lack  of
value-based  incentives  in  GP payment  systems  may  have  negative  consequences  for  value  delivered  in
other  parts  of  the health  care  spectrum.  We  evaluate  an  experiment  in  which  GPs were  allowed  to  share
in  savings  in  total health  care  expenditures,  conditionally  on  achieving  quality  targets.  At least  in  theory,
these  so-called  ‘shared  savings  contracts’  incentivize  GPs  to become  critical  gatekeepers,  coordinate  the
provision  of  care  and  substitute  for  specialist  services  when  appropriate.  This  study  evaluates  a  Dutch
shared  savings  program  targeted  at GPs. This  study  employs  a  difference-in-differences  design  using a
regional  control  group  of  non-participating  GPs.  We find that  program  participation  led  to savings  in
health  care  expenditures  (-2%),  while  patient  satisfaction  was  unaffected  and  while  the  results  for other

quality  indicators  were  ambiguous.  Additional  analyses  show  that  savings  have been  predominantly
realized  by  lowering  the  volume  of  specialist  care,  and  that  almost  every  participating  GP  displayed
cost-saving  behavior.  This finding  suggests  that  shared  savings  contracts,  even  when  added  as  a mere
complemented  to existing  volume-based  payment  models,  already  elicit  substantive  effort  to  increase
the  value  of health  care  provided.

© 2021  The  Authors.  Published  by  Elsevier  B.V.  This  is  an  open  access  article  under  the  CC BY  license
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1. Introduction

Traditional payment models and their financial incentives, like
fee-for-service, are typically ill-aligned with the overall aim of
increasing patient value [1,2]. In several countries, GPs fulfill a
central role in the health care system [3], implying that when
value-based incentives are lacking at this level, this has important
consequences for value delivered in other parts of the health care
spectrum.

In the Dutch health care system, GPs are gatekeepers to spe-
cialist services, coordinate the provision of chronic care services,

and may  substitute for particular hospital services. A truly value-
based incentive is one that incentivizes GPs to internalize the value
implications of their referral policy and decisions on substitution
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f services – which would otherwise be fully carried by the health
nsurer. This incentive is currently lacking (see Appendix A, con-
aining a brief description of the GP payment model).

In order to add this financial incentives to the current pay-
ent model, Menzis, a Dutch health insurer, started experimenting
ith a ‘shared savings contract’ [4–8]. Under a shared savings

ontract, GPs are held accountable for the medical spending and
uality of services their patients receive across the full contin-
um of care (including services by out-of-network providers) and
hare in expenditure savings when they outperform an expenditure
enchmark. The extent to which they share in savings depends on
heir score on a number of quality metrics. As they are now being
eld financially accountable for costs and quality across the entire
are spectrum, GPs would be incentivized to internalize the value
mplications of their decisions.

Menzis first piloted the shared savings contract with ‘Arts en
org’ (AEZ), a national chain of primary care centers (henceforth

eferred to as ‘GPs’) [9]. The program was implemented in July
014, and is still operative. In this study, we present the first-year
esults. Our research question is two-fold: (1) did the shared sav-
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ings arrangement affect medical spending and quality, and (2) have
these changes been instrumental in achieving value?

2. Background

2.1. The ‘shared savings’ pilot

Appendix A contains a general description of GP care in the
Netherlands, and a more detailed description of the shared savings
contract

At the time of study, the GP payment model consisted of quar-
terly capitation fees for each person enrolled with the practice, and
small fee-for-service payments for patient visits and specific medi-
cal procedures. GPs also received bundled payments for providing a
predefined bundle of chronic care services. In the pilot, a shared sav-
ings contract complemented the traditional GP payment system.
Under the contract, participating GPs agreed to take accountability
for medical spending and quality of care within their population of
listed patients, and were held accountable for the full set of services
covered by Menzis’s insurance policies, also when these services
had been delivered by other providers.

In the contract, accountability was promoted through a one-
sided shared-savings model, in which GPs could earn part of the
savings they generated in the entire spectrum of health care. Expen-
diture savings were evaluated against an expenditure benchmark,
consisting of a three-year weighted average of GPs’ own histor-
ical expenditures, trended forward by the growth rate in health
care expenditures of patients from non-participating GPs in the
same city. Both parts of the benchmark were corrected for case mix
differences, such that all underlying patient populations reflected
the GP’s current population. As health care expenditures typically
portray high variability across insured, a savings threshold was
added, using the basic principles of statistical testing. In case a GP
passed this savings threshold, its entire result qualified as a saving
[10]. The resulting payout to GPs was a function of both absolute
performance and improvement on performance, on a wide range
of quality indicators (with better performance corresponding to
higher pay-outs) (see Appendix B), the sharing rate and a payout
maximum. For reasons of confidentiality no details can be given on
the exact size of the payout maximum, but it is to be understood
as a small, incremental, payment, at most comprising a small per-
centage of GP revenue (similar to those reported in other programs
[10]). The contract also included a maximum amount of investment
costs GPs could book to the program. A detailed description of the
program, including the pros and cons of alternative design choices,
can be found elsewhere [9].

The shared savings contract poses several new financial risks to
both the health insurer and the GP. Even though the shared sav-
ings risk is one-sided, meaning that a GP only shares in savings and
not in losses, a GP might be unable to recoup its investment costs
in case of losses. As for the health insurer, even though the differ-
ence between GP and benchmark spending needs to be statistically
significantly lower than zero, it could still be the case that a simi-
lar result would have been achieved in the absence of the program.
Also, because the savings result is calculated on ‘gross’ expenditures
(the sum of actual claims), a health insurer is ‘paying twice’ in case,
for example, a participating GP lowers hospital spending in a hos-
pital that was promised a budget. After all, these savings are shared
with the GPs but the hospital still receives the full budget – as nego-
tiated. For these hospitals, health insurers have to lower budgets in
the next year, but ultimately, whether this number can be recouped

depends on the insurer’s bargaining power. The health insurer still
decided to use ‘gross expenditures’, as these better reflect actual
care delivery. In case the insurer used ‘net expenditures’, the GPs
would have also been at risk of the health insurer’s purchasing strat-
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gy, for which they cannot be held accountable (and this would
educe the incentive’s strength [11]).

In the Netherlands, GPs routinely receive data on (bench-
arked) performance, and are also able to ask the health insurer

or additional data. This did not change during the pilot. However,
n response to the pilot, the GPs did make use of this possibility, and
sked for aggregated data on hospital use, lab tests and treatment
atterns associated with high-cost patients. Due to their central
ole in the Dutch health care system (Appendix A), GPs  have a
arge number of tools to lower total health care spending. Inter-
entions observed during the pilot included, among others, the use
f electronic nudges to prescribe drugs efficiently, interprofessional
onsultations in case of doubts as to whether a patient should be
eferred to hospitals and substitution of small, surgical, procedures.

. Materials and methods

.1. Study population

We  obtained Menzis claims and enrollment data from 2011 to
id  2015, for patients continuously enrolled with Menzis, and reg-

stered with either a GP from the intervention group or with a GP
rom a control group (total sample: 22 GPs, 25,560 patients; inter-
ention group: 8 GPs, 9974 patients). As a control group, we used

 random sample of insured living in the same city of Enschede,
ho were registered with a non-participating GP. A local compar-

son group ensures that the market conditions are similar for both
roups of GPs (e.g. hospital prices), which are, in part, influenced by
he insurer’s regional health care purchasing teams. GPs from either
roup that were not continuously operative during the period of
tudy were excluded from the analysis (1 GP, 73 patients). We also
xcluded people who  switched GPs during our period of study (427
atients) [19]. Our final sample consisted of 25,060 patients and
1 GPs (intervention group: 7 GPs, 9690 patients).

.2. Study variables

We  analyzed individual quarterly spending and enrollment. For
ach insured person in each quarter, we  summed all insurance
laims that were covered by the contract. In order to limit the effect
f outliers, we  capped quarterly spending at the 95th percentile.
e created separate spending categories based on either charac-

eristics of the claim (prescription drug spending, hospital care, GP
are, care covered by supplemental health insurance) or charac-
eristics of the submitting provider (laboratory tests). In order to
eparate a shared savings effect into a price and a volume effect, we
econstructed spending under a scenario of no price-differentials
cross providers. We  did so by replacing each claim’s price with the
edian price for that particular service [7].
In order to account for differences in characteristics of the

nsured between both groups, we created an aggregate measure
f case mix  which we denote as the ‘risk score’ (Appendix C), and
ontrolled for this in our regressions by constructing risk score
eciles.

.3. Quality of care

We  measured patient satisfaction at baseline (N = 309, 20 %
esponse rate) and after the end of the first performance year
N = 595, 39 % response rate). The survey was  send to all patients
ho were enrolled with a participating GP, and who had visited
he GP in the three months prior to the start of the performance
ear or in the three months after the end of the first performance
ear (September, October, November 2015). We  also evaluated the
uality of chronic care delivery (diabetes and COPD) [12] and GPs’
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Table 1
Summary statistics.

AEZ Control group

Number of insured 9,690 15,370

Age, yrs (+ SD) 44,92 (23) 43,49 (22)

Female sex (%) 51 % 51 %

Chronic illness in 2011 (%)
Asthma 3,3% 2,9%
Diabetes Mellitus 2 2,9% 3,2%
Cardiovascular diseases 2,5% 2,6%

Risk score in 2011
Mean 1,01 0,99
Interquartile range (Q3- Q1) 0,65 0,63

Average Quarterly expenditures (D ) 668,83 649,70
Average Quarterly expenditures (capped) (D ) 406,68 385,94

Table 2
Effect shared savings arrangement on quarterly spending, in Euro (D )*.

Main specification .. under median prices

Shared savings effect −9.197** −8.426*
(SE) (3.745) (4.264)

Observations 350,840 350,840
R2 0.1623 0.171
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prescription policy [13], using data from the GPs’ registration sys-
tems.

3.4. Methods

For both total spending and categories of spending we used
linear regression models with a difference-in-differences design
[14–16] to isolate the effect of the shared savings pilot on quar-
terly spending (QS). We  included patient fixed effects to account
for pre-intervention differences in health care spending among
patients (i.e. different ‘risk profiles’). We  included quarter fixed
effects to account for time trends common to both groups. Because
health care expenditures might develop differently over time for
different risk deciles, the presence of which could violate the
parallel trend assumption in case risk profiles are not equally
distributed among GPs, which is highly likely, we also included
linear time trends specific to each risk decile (modeled as devia-
tions from the quarter fixed effects). Finally, We  used GP-clustered,
heteroscedasticity-robust standard errors [17], to account for cor-
relation in expenditures between patients of the same GP, and serial
correlation for the GP cluster [15,18]. Our estimation equation is:

QSigq= �i + �g + �q + SSMgq  ̌ + r�q + εigq (1)

In which QS refers to “quarterly spending”, for individual i
assigned to GP ‘g’ in quarter q. �i are patient-fixed effects, �g are GP
fixed effects, and �q are quarter-fixed effects. ‘SSM’ is an interaction
term consisting of an indicator variable of whether a patient’s GP
‘g’ is part of the intervention group, multiplied by an indicator vari-
able of whether quarter q belongs to the post-intervention period
(which then functions as the intervention indicator). r� are risk-
decile specific deviations from the overall time trend �q (modeled
linearly, note that q is a continuous variable denoting ‘quarter’).
Finally, ε refers to the error term of the equation.

The identifying assumption underlying a difference-in-
differences design, is that pre-intervention spending trends would
have continued in the absence of the pilot [15]. Although these
numbers are counterfactual and cannot be observed, we tested
the plausibility of this assumption by performing a falsification
test [19]. Under such a test, one tests for deviations of a common
trend in the pre-intervention period by adding leads and lags of
the shared savings program. A significant lead effect implies a
deviation from the common trend. In case one does not find a
significant lead effect in the years before an intervention, and only
observes deviating trends (right) after the onset of an intervention,
the parallel trend assumption might hold. For this placebo test, our
estimation equation is:

QSigq = �i + �g + �q + AEZgˇ-9 + AEZgˇ-8. . . AEZgˇstart

+...AEZgˇ+3 + r�q + εigq (2)

In which AEZ is an indicator variable of whether ‘GP’ was part
of our intervention group, and in which the � subscripts denote
the time to/after the start of our intervention (-10 is the reference
period, which corresponds to the first quarter of 2012).

Our main specification reports the average effect of the shared
savings program on spending, over all post-intervention periods. In
order to assess whether this average accurately captures spending
dynamics over time, we  ran a difference-in-differences specifica-
tion in which we interacted participation in the shared savings
program with the time since the start of the program. As a sensitiv-

ity analysis, we ran a difference-in-differences model for each GP
separately, to check whether a shared savings effect could be found
for all GPs or only for a number of them. This analysis informs us
about the generalizability of our findings.
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OTES: Standard errors in parentheses. Expenditures capped at 95th percentile.
* p < 0.10.

** p < 0.05.

Because control group data on quality were not available to
s, we analyzed quality using a before-after design instead of a
ifference-in-differences design, using data from the treatment
roup only. Our quality indicators (Appendix B) cover patient sat-
sfaction, chronic care delivery, and prescription drug policy. For
ach period, we  calculate a weighted average per quality indicator,
sing the pre-intervention size of each participating GP as weights.
his ensures that a comparison of quality before and after the first
ear of our program, is not confounded by changes in GP size. After
ll, each GP may  have a different starting point.

. Results

.1. Summary statistics

Table 1 reports population characteristics separately for AEZ and
he control group.

.2. Descriptive evidence

Fig. 1 shows the time pattern of spending for both AEZ and
he control group. On average, spending was D 23 higher for
EZ (P < 0.001) in the pre-intervention period, and D 15 higher

P < 0.001) in the post-intervention period. This difference of -D 7 is
ot statistically significant (P = 0.11).

.3. Change in medical spending

Despite this difference in absolute health care expenditures,
e find that spending trends were parallel in the pre-intervention
eriod: as shown in Fig. A1, the confidence intervals of the lead
ffects in the pre-intervention period always include the zero. This
esult supports a causal interpretation of our findings, as it shows

hat only after the onset of the pilot, spending trends changed.

Table 2 reports the results of our main specification. The sign
nd size of the difference-in-differences coefficient is negative and
ignificant, suggesting that the shared savings program has led to
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Fig. 1. Quarterly unadjusted medical spending for AEZ an

Table 3
Effect shared savings arrangement on quarterly spending, according to type of care,
in Euro (D ).

main specification

GP care −0.54 (0.45)
Hospital care −6.47*** (2.12)
Laboratory tests −0.66** (0.24)
Spending under supplemental coverage −0.21 (0.56)
Prescription drug spending 0.38 (0.55)
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NOTES: Standard errors in parentheses. Expenditures capped at the 95th percentile.
** p < 0.05.

*** p < 0.01.

savings in health care expenditures. On average, and over the entire
post-intervention period, savings equal D 9 per person per quarter
(P < 0.01). This corresponds to a 2 % reduction in average health care
spending.

Fig. A2 plots the shared savings effect for each quarter sep-
arately. The figure shows that the effect is mainly concentrated
in the first two quarters of the performance year. Although the
coefficients in later quarters are of the right sign, their confidence
intervals show that they are no longer statistically significant.

Fig. A3 shows that the expenditure savings were not concen-
trated within a single GP, but nearly every participating GP has
displayed cost-saving behavior.

In order to disentangle price and volume effects, we imputed
median prices for all services delivered to the population such that
price differentials between providers vanish by construction. Our
results are in Table 2, column 2. We  find that the shared savings
coefficient is still negative and significant. In terms of its size, the
result suggest that savings have been predominantly achieved by
lowering volumes.

Table 3 shows the results of additional difference-in-differences
regressions, in which the dependent variable ‘quarterly total spend-
ing’, was replaced by category-specific spending only. We  find a
significant decrease in expenditures on hospital care and laboratory
tests.
4.4. Change in quality of care (Appendices B/D)

We  quantified changes in quality of care using a before-after
study. We  find small and statistically insignificant changes in
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d the control group (capped at the 95th percentile).

atient satisfaction (p-value > 0.05), suggesting that patient sat-
sfaction remained constant throughout our period of study. For
hronic care and prescription drug policy, our results are ambigu-
us. We  find both improvements and declines in quality. We  find

 large absolute decline in the percentage of patients with type-2
iabetes mellitus, who get treatment via a chronic care program
Appendix D).

. Discussion

The results suggest that the shared savings arrangement was
uccessful in changing GP behavior – which answers our first
esearch question: the first performance year of the shared savings
rrangement resulted in a 2% drop in per capita medical spending.
mportantly, we  find 5 out of 7 GPs displayed cost-saving behavior
for the other 2 GPs we find an increase in expenditures, but this
ncrease is not significantly different from zero). This supports a
ausal interpretation of our findings.

We did however find significant drops or increases for some
ndividual quality indicators. In discussing these findings with the
articipating GPs, we  found no adequate explanation for these
udden swings in quality, suggesting that the shared savings
rrangement has primarily targeted spending behavior and not
uality. What is striking, however, is the large absolute decline in
he number of patients enrolled in a chronic care program for dia-
etes (Appendix D). GPs enroll patients in to these programs, and
eceive a bundled payment for each enrolled patient, in exchange
or which they have to provide chronic care. The GPs indicated
hat they critically reviewed their enrollment policy during the
ilot period, in terms of patient no shows and the extent to which
ach diabetic patient would require the full service level as cov-
red by the bundled payment. Patients with high no show rates,
r patients who  would be equally well off with a lower number
f services (e.g. less foot exams), were excluded from the program
nd received regular care instead. This leads to direct cost savings,
hile it should have little or no effect on the quality of care. In

ts current form, the shared savings arrangement incentivizes to

xclude no-show patients from chronic care programs (even when
his implies a lower GP income), because these patients lower a
P’s average score on the process indicators and directly lower the
hared savings payment rate (which is a function of process qual-
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ity). While this might seem counterintuitive at first glance, note
that an increase in the savings rate – caused by higher quality –
may  well outweigh the loss in direct outcome.

As discussed earlier, one of the main motivations for imple-
menting a shared savings arrangement, was to incentivize GPs to
take up their role as coordinators within the health care system,
by not only rewarding them for savings in primary care expen-
ditures, but also for savings in spending by other providers. We
find that the bulk of the shared savings effect can be attributed
to a drop in hospital expenditures, suggesting that GPs have truly
taken up this role. The large volume effect we find signals that GPs
have realized a reduction in volumes, rather than merely shifting
patients to lower priced care providers, as a response to the shared
savings arrangement. Since the effect on quality remains ambigu-
ous, it is impossible to say whether this is a drop in wasteful or
low-value care only. A clear example of a reduction in wasteful
care however, was the exclusion of no-show patients from chronic
care programs. These results suggest that a (one-sided) shared sav-
ings arrangement is a promising way of transmitting value-based
incentives to GPs, which answers our second and last research
question. However, there are two issues that warrant further atten-
tion.

First, it is not yet clear whether the incentives that follow from
a shared savings arrangement have a lasting impact on participat-
ing GPs. The dynamics of the shared savings effect showed that
the arrangement’s contribution to lowering health care spending
was concentrated in the first two quarters of the year. The GPs
themselves indicated that the most important intervention dur-
ing the first performance year, was the sharing of expenditure
data by Menzis. Although GPs are gatekeepers to specialist care,
they are typically uninformed about medical spending elsewhere
in the spectrum. Therefore, providing data on prices and volumes of
spending outside the GP practices, and benchmarking these against
other practices, was considered insightful by all GPs. This, however,
was a one-off event because the possibilities for providing real-
time data on expenditures were limited. It therefore seems likely
that the effect of this intervention on GP behavior fades away with
time, which is what we seem to observe. Whether sharing expendi-
ture data prior to the start of the next performance year, or sharing
data multiple times throughout the year, creates a similar or per-
sisting effect on health care expenditure respectively, is a question
open to follow-up research. Similarly, it is interesting to investi-
gate whether data sharing is a mediator or a moderator of a shared
savings effect, and under what conditions.

Second and last, we found that the impact of the shared sav-
ings arrangement on quality was ambiguous. Patient satisfaction
was unaffected, while performance on other quality indicators was
mixed – some increased, some decreased and some remained con-
stant. Under the arrangement, a primary incentive for participating
GPs is to lower spending, and, by letting the sharing rate depend on
elements of performance, one can provide some constraints as to
the interventions GPs will employ to earn shared savings payments.
Nevertheless, the incentive to cut back on spending is stronger by
design, because high quality, in and by itself, does not directly lead
to shared savings payments. Depending on the situation at hand,
and the nature of the value-based incentives that one wants to
introduce via a shared savings arrangement, one may  opt for a dif-
ferent way of intertwining costs and quality incentives. In our pilot
group, quality levels were generally satisfactory while cost levels
were not, so much weight was put on directing efforts to lowering
spending, while, at a minimum, maintaining the quality status quo.
This was done by giving large weights to ‘absolute performance’,

relative to ‘improvement’. However, the arrangement included a
provision that a decline in quality of more than 5% would imply
that no savings were shared at all. Stronger quality incentives can be
introduced by putting more weight on improvement, or by sharing
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avings only conditionally on achieving a combined set of quality
argets.

.1. Limitations

This study has several limitations. A first limitation of this
tudy is that the participating GPs were not selected at random,
s they were all associated with a national organization of ‘Arts
n Zorg’. The idiosyncratic features of this organization, such as
apacities related to data analysis, might not be generalizable to
ther practices. A difference-in-differences effect must therefore
e interpreted as an average treatment on the treated, instead of
n average treatment effect. A second limitation is that we were
imited to performing a before-after study to detect changes in
uality induced by the shared savings arrangement. Therefore, we
re unable to separate a time trend – if any – from an interven-
ion effect (using a difference-in-difference design, we would have
een able to do so). In principle, some prescription drug spending

ndicators could be obtained from the claims data, but we  lacked
ata on the prescriber, making it impossible to distinguish between

nstances in which a GP or a medical specialist (or other provider)
ade the prescription. A third limitation is that we  capped expen-

itures at the 95th percentile of the spending distribution for each
uarter, implying that, in principle, our results do not generalize
o the full population of patients. In our sample, medical spending
as  skewed to the right. Spending outliers can have a profound

nfluence on the spending average, which is the main economic
uantity we are studying. In our case, outliers consumed up to
50 times more than the median and the top 5 percent spenders
ere responsible for 40 % of medical spending. Hence, even a slight

mbalance in the number of outliers in the intervention and control
roup, can mask a shared savings effect. Surprisingly, the parallel
rend test did not reject the null of parallel trends when using the
ncapped expenditures. However, a closer look at the data revealed
hat, throughout our study period, the proportion of outliers was
igher in the intervention group. Plots of the proportions of out-

iers in both groups showed that these differences were becoming
maller over time – a trend that was already visible at the start of
ur observation window (2 years before the start of the program).
sing uncapped expenditures – which would be a legitimate choice
iven the results of the parallel trend test – would therefore overes-
imate the shared savings effect. Inasmuch the spending of outliers
as  limited in anticipation of joining the shared savings program,

ur results, using capped expenditures, are a conservative estimate
f the true shared savings effect. A final limitation concerns the fact
hat using median prices might not do justice to the underlying
ifferences in services with the same billing code.

. Conclusion

This first year evaluation of the shared savings arrangement con-
ains several insights for health care policy. First, a shared savings
rrangement can help transmitting value-based incentives to GPs,
s it caused GPs to bend the cost curve while patient satisfaction
emained at equal levels. Second, performance under a shared sav-
ngs arrangement seems to be driven by the extent to which it is
ossible to share spending data with GPs, suggesting an important
ole for privacy law here. Third, even in a highly fragmented health
are system, one may  be able to find provider types who are able
o assume accountability for total health care spending. Thus, mar-
et competition does not necessarily have to be compromised, in

he sense that one does not need vertical integration of providers
cross the spectrum in order to assume accountability [20]. Fourth,
e  also found a drop in GPs’ own  expenditures, suggesting that it

s not necessarily true that the fee-for-service incentive is stronger
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than the shared savings incentive [21]. We  attributed this drop in
GP expenditures in part to the process indicators in our pay-for-
performance element in the arrangement, which discourage GPs
from billing a bundled payment for patients that do not require or
do not want the full bundle of services. Here, the GPs might have
traded off a loss in revenue from billing fewer bundled payments
against a higher sharing rate resulting from higher reported quality.
Finally, this evaluation also confirms that a one-sided risk arrange-
ment, in which GPs do not share in excess spending, already elicits
substantive effort to reduce spending – even when it is introduced
as a ‘mere’ complement to the existing payment model [8].
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