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Abstract
France has first experimented, in 2009, and then generalized a practice level add-on payment to promote Multi-Professional 
Primary Care Groups (MPCGs). Team-based practices are intended to improve both the efficiency of outpatient care supply 
and the attractiveness of medically underserved areas for healthcare professionals. To evaluate its financial attractiveness 
and thus the sustainability of MPCGs, we analyzed the evolution of incomes (self-employed income and wages) of General 
Practitioners (GPs) enrolled in a MPCG, compared with other GPs. We also studied the impacts of working in a MPCG on 
GPs’ activity through both the quantity of medical services provided and the number of patients encountered. Our analyses 
were based on a quasi-experimental design, with a panel dataset over the period 2008–2014. We accounted for the selection 
into MPCG by using together coarsened exact matching and difference-in-differences (DID) design with panel-data regres-
sion models to account for unobserved heterogeneity. We show that GPs enrolled in MPCGs during the period exhibited an 
increase in income 2.5% higher than that of other GPs; there was a greater increase in the number of patients seen by the 
GPs’ (88 more) without involving a greater increase in the quantity of medical services provided. A complementary cross-
sectional analysis for 2014 showed that these changes were not detrimental to quality in terms of bonuses related to the French 
pay-for-performance program for the year 2014. Hence, our results suggest that labor and income concerns should not be a 
barrier to the development of MPCGs, and that MPCGs may improve patient access to primary care services.

Keywords  Primary care · General practitioner · Teamwork · Income · Difference-in-differences
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Introduction

The health authorities of most OECD countries face a dual 
challenge in ambulatory health care delivery with both 
the shortage of health care supply and geographic imbal-
ances [1]. Indeed, both aging populations and therapeutic 
innovations have drastically increased health care demand. 
On the outpatient care supply side, General Practitioners 

(GPs) are often overloaded and those wishing to retire find 
it difficult to attract locum doctors, in particular in remote 
rural areas and deprived urban areas where attracting new 
GPs has become a challenge for health authorities [2, 3]. In 
this context, which is common to many countries, fostering 
interprofessional teamwork has become a key goal of the 
reorganization of primary health care to align primary care 
provision with new health care needs [4].

Team-based primary care aims to improve continuity, 
accessibility, and the quality of health care by allowing a 
better sharing of medical records, an extension of open-
ing hours, the implementation of multi-professional care 
protocols through interprofessional and intra-professional 
coordination.

So far, most of the literature has been devoted to under-
standing how teamwork contributes to improving outpa-
tient care performance [5–7] and assessing both its impact 
on quality [8, 9] and its efficiency [10]. Moreover, group 
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practices, especially those that include specialists, have been 
shown to be a significant driver of GPs’ choice of location 
and could be decisive in addressing the issue of medically 
underserved areas [11, 12]. However, promoting this type 
of primary care organization still faces many issues. From 
the health professionals’ point of view, collaboration and 
cooperation are quite demanding and the compensation of 
efforts and costs involved is uncertain. Hence, GPs wishing 
to join a Multi-Professional Primary Care Group (MPCG) 
may be discouraged from doing so by the perceived burden 
of different types of investments (the time required to adopt 
and organize a new practice style and information sharing, 
the uncertain implications of a larger scope and scales of 
functioning on costs, etc.), and may be subject to risk aver-
sion or loss aversion behaviors. To our knowledge, little is 
known about the impact of a MPCG on GPs’ activity and 
even less on GPs’ income in France. Studying whether an 
MPCG is financially appealing for GPs is obviously essential 
to better apprehend the attractiveness and development of 
this practice model [13]. In addition, analyzing the impact 
of MPCGs on GPs’ medical activity may be useful to detect 
whether cooperation and coordination are effective in these 
structures and then contribute to the debate on the impact of 
primary care team organization.

In this paper, we provide new empirical results on the 
impact of reforms promoting multidisciplinary team-based 
practices by estimating their impacts on GPs’ income (self-
employed and salaried incomes) and activity.1 We used an 
original and rich database resulting from the pairing of 
National Health Insurance (NHI) medico-administrative data 
and doctors’ tax returns (DGFiP) over the period 2005–2014. 
We aimed to evaluate whether GPs’ income concerns could 
be a barrier to the development of MPCGs. We use the 
quasi-experimental framework provided by a French pilot 
program that experimented then generalized an accredita-
tion which led many GPs to enroll into MPCGs. Thus, we 
studied the impact of the enrollment of GPs in a MPCG on 
their income (self-employed and salaried incomes), activ-
ity (patients seen and medical services), and, for 2014, the 
quality of care provided assessed through the French pay-
for-performance (P4P) scheme. To address selection bias at 
GPs’ level, we used both the properties of a coarsened exact 
matching to identify a controlled group and difference-in-
differences estimations using a fixed-effects model.

We found that between 2008 and 2014, GPs’ income 
increased by more than 10%, but GPs in MPCGs benefited 
from an additional increase of around €2000 (+ 2.5%). 
Furthermore, the number of patients seen at least once per 
year by GPs increased more rapidly for those who joined a 

MPCG: 4% more (about 80 patients per year) than their col-
leagues over the period, without resulting in a significantly 
different increase in the number of medical services deliv-
ered (office visits, home visits, and technical procedures). 
In addition, an analysis of P4P payments for GPs in 2014 
showed that GPs practicing in MPCGs received around €600 
(+ 9%) more than their colleagues.

The rest of the paper is organized as follows. Section 2 
presents the French context, the main-empirical evidences 
on the impacts of team-based primary care, and the theoreti-
cal hypotheses on the potential effects of an MPCG practice 
on activity and income. Section 3 describes our data and 
the construction of the control group using the coarsened 
exact matching method. Section 4 presents the empirical 
strategy and Sect. 5 presents the main results and the robust-
ness checks. Finally, Sect. 6 discusses the main results and 
concludes.

Background and theoretical framework

The French primary care system and the MPCG 
reform

The French primary care system is essentially publicly 
funded—the National Health Insurance finances two-thirds 
of the outpatient’s care expenditures and the remaining third 
belongs to households and complementary health insur-
ance—and privately delivered by self-employed health pro-
fessionals. In 2019, GPs are still mainly paid through a fee-
for-service system (FFS) even if the payment mechanisms 
have become increasingly mixed over the past decade: in 
2018, 88% of GPs’ payments were linked to FFS, 4% to 
per capita payment, and 8% to other payments, including 
continuity of care and P4P [14]. Indeed, since 2004, patients 
have been strongly encouraged to choosing and register with 
a GP as its “family GP” (also referred as registered patients 
in the paper) [15] and, in return for this gatekeeper role, GPs 
are compensated by a per capita payment roughly adjusted 
to risk: for example in 2019, €5 for ‘normal’ patients (from 
7 to 79 years old), €6 for children under 6, €42 for patients 
over 80 or with chronic disease and €70 for patients over 80 
and with chronic disease. For French doctors, the regulation 
mainly concerns the billing system: while some doctors are 
allowed to charge extra fees, overbilling, almost all GPs only 
charge regulated fees.2 Besides, self-employed GPs are free 
in terms of location, practice style (solo or in teams), having 

1  This study is part of a broader evaluation project that aims to 
address several aspects of MPCGs using a mixed methods approach.

2  GPs who have fulfilled certain conditions can enter into a con-
tract authorizing them to charge extra fees, which derogates from the 
standard fee schedule. They account for 10% of the self-employed 
GPs and will not be discussed further as they will be excluded from 
our study sample.
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an additional salaried activity (in a primary care center, hos-
pitals or other).3

Before 2008, multi-professional primary care teams 
remained a marginal way of practice in France with approx-
imately ten structures in 2008 [11]. To foster the creation 
and development of MPCGs, an innovative add-on payment 
pilot scheme for multi-professional coordination dedicated 
to MPCGs was scheduled for an initial period of 5 years 
(2009–2013). The experimentation reached 150 MPCGs 
participant and the pilot scheme was extended to 150 addi-
tional MPCGs in 2014. Bolstered by the globally positive 
results from the evaluation [16] and supported by federations 
of health professional, the accreditation’s pilot was general-
ized in 2015.4 Both the creation and accreditation process of 
MPCGs are on a voluntary basis but obtaining the accredita-
tion, allowing to receive add-on payment, requires a formal 
application from the MPCG to the regional health authori-
ties and compliance with important specifications (a health 
care project involving all professionals, a shared information 
system, days and opening hours to promote continuity of 
care, etc.). In 2015, around 400 MPCGs were accredited and 
more than 900 at the end of 2019. The average composition 
of accredited MPCGs has been quite stable since 2014 and 
was close, in 2017, to 10 full-time equivalent non-medical 
health care professionals (9.9, essentially nurses, but also 
physiotherapists), 4.8 GPs, 1.1 pharmacists, 0.5 midwives, 
0.5 dental surgeons, 0.3 specialists, and 0.6 other care pro-
fessionals. The estimated average yearly GPs’ patient list 
size is around 4380 patients for registered patients and 6500 
for encountered patients. Around 10 million patients would 
be followed by GPs in an accredited MPCGs in 2019. Note 
that MPCGs without accreditation also exist, hence without 
receiving the associated funding. Though they cannot be 
identified in our study, we know from the previous literature 
that non-accredited MPCGs were around half of the total 
number of MPCGs in 2016. In this study, we focus on GPs 
joining accredited MPCGs between 2008 and 2014.

As any self-employed GP, GPs in the accredited MPCGs 
are paid individually, while the accredited MPCG also 
receives an add-on payment based on three predetermined 
set of targets: enhancement of accessibility for the patients 
(e.g., opening hours from 8 a.m. to 8 p.m. or opening hours 
without requested appointments during the week), multi-
professional coordination and cooperation (time dedicated to 
coordination, development of multi-professional care guide-
lines, etc.), and information sharing (acquisition and use of 

accredited electronic medical records). Fulfilling a target 
is associated with a number of points, for each of which 
€7 are directly paid to the MPCG, at structure level, and 
which are used in a discretionary way. This add-on payment 
for the structure also depends on the total number of regis-
tered patients of all GPs involved in the MPCG and reached 
around €50 K per year for a team of 13 professionals in 
2014 and €70 K in 2017. To our knowledge, this additional 
payment is most often used to remunerate a doctor or other 
professional dedicated to organizing coordination within the 
structure and with local partners (full-time or part-time), to 
cover investments such as the shared information system and 
its maintenance, to compensate the doctors themselves for 
the time spent for cooperation protocols with non-medical 
health care professionals, or even to recruit external profes-
sionals to improve care [16, 17].

Related literature

Promoting multi-professional group practices—i.e., increas-
ing both horizontal and vertical integration, interprofessional 
work cooperation, and task substitution—aims to improve 
the efficiency and quality of primary care. This is a common 
trend in many countries [4, 18], so their potential virtues are 
now quite well acknowledged, and they have been empiri-
cally tested in an increasing number of studies.

According to organizational economics, intra-profes-
sional and interprofessional coordination and integration 
should improve doctors’ practice efficiency by allowing 
both economies of scope and scale. The complementarity of 
professionals within the teams should improve productivity 
(e.g., management of complex cases and chronic diseases), 
while the substitution of tasks should be facilitated (between 
nurses and GPs, for instance) and improve the allocative 
efficiency of care provision. The propensity of professionals 
working in MPCGs to effectively collaborate and the incen-
tives that may promote cooperation remain crucial issues 
[19, 20]. The extent of potential economies of scope and 
scale also depends on the size of the group and its heteroge-
neity [21–24]. However, some studies have shown evidence 
of efficiency gains [16, 23, 25, 26]. Moreover, Rosenman 
and Friesner [24] found that the efficient allocation of the 
skills of different health professionals is usually achieved 
in practice, both within exclusive and non-exclusive pri-
mary care teams, though technical inefficiencies may arise. 
Thus, at a minimum, a reduction in the cost of care is to 
be expected, since the “least expensive” (qualified) profes-
sional takes care of each patient. In addition, as it has been 
argued by Strumpf et al. [10], any expected improvement 
expected in teamwork in terms of the quality and coordina-
tion leading, for instance, to an enhancement in the diagno-
sis, treatment, and management of a disease should result in 
a reduction in the rates of health care use and particularly of 

3  25% of GPs had additional salaried activities in 2014, and the asso-
ciated income represented on average 20% of their total income.
4  The decrees of 23 February 2015 and 24 July 2017 endorsed a con-
tinuation of the scheme and presented the eligibility frameworks for 
voluntary structures (Accord Conventionel Interprofessionnel pour les 
Structures de Santé Pluriprofessionnelles de Proximité).
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specialist use. In their context of patients who already have 
a good insurance, allowing them to easily access to primary 
care, this should imply an overall decrease in cost of care. 
Although the authors found that teamwork can reduce utili-
zation rates in primary care, they concluded that the associ-
ated cost reduction did not offset the costs of implementing 
the reform.

MPCGs are also intended to improve continuity, acces-
sibility, and the quality of health care. Regarding quality, for 
instance, the proximity and coordination of the profession-
als from different disciplines are supposed to improve the 
management of complex cases and chronic disease [27–30]. 
In addition, teamwork should facilitate the organization of 
extensive opening hours thanks to a better sharing of infor-
mation and the ability of health care professionals to replace 
one to another, which seems to be confirmed by the percep-
tions of patients, who confirm that MPCGs have a positive 
impact on their access and on the quality and coordination 
of care [8]. Moreover, enhanced access can reduce the uti-
lization of emergency care, though the evidence is mixed 
and may be dependent on the characteristics of the patients 
considered as the level of their insurance [10, 31].

However, the development of MPCGs remains slow [32] 
because of more or less strong barriers, such as the predomi-
nance of FFS payments that does not provide incentives for 
practitioners to work together, and the excessive compart-
mentalization of the medical professions. Hence, to promote 
teamwork, policy makers have tried to remove these barri-
ers by promoting Multi-professional Primary Care Teams 
(e.g., Primary Care Medical Homes in the US, Family Medi-
cine Groups in Canada, and accredited MPCGs in France), 
recognizing the new status of professionals with advanced 
practices, and by implementing additional payments (at the 
practice or group level). The payment mix aims to address 
the trade-off between the propensity of revenue-sharing to 
both foster collaboration, and degrade the individual’s incen-
tives to increase productivity and avoid free-riding behavior 
[6, 33, 34]. Besides payments issues, it seems that MPCGs 
are attractive per se: although it depends on the propensity 
of professional to effectively collaborate [20, 35, 36], it 
appears that teamwork can increase satisfaction at work [9, 
37] and allows GPs retainment in less attractive and medi-
cally underserved areas [11, 12].

How practicing in MPCG may affect GPs’ net income: 
potential mechanisms

This paper contributes to the previous literature by address-
ing the attractiveness of MPCGs from a financial perspec-
tive and examining whether GPs’ incomes may constitute a 

potential barrier or, on the contrary, reinforce the attractive-
ness of teamwork. The literature has widely documented 
the influence of financial incentives on GPs’ activities [26, 
38–40] and location [15, 41–43]. Ammi et al., 2019 have 
recently shown that higher revenues favor the retention of 
care professionals within the primary care team [13] and, 
thus, there is no reason to believe that financial incentives 
(e.g., expected income) do not affect the decision to join an 
MPCG, as well. The following describes the main ways in 
which practicing in MPCGs can increase or decrease the 
net income of GPs, either through production costs or gross 
revenues.

As already mentioned, the impact of teamwork on produc-
tion costs essentially results from economies of scope and 
scale. Most of the gains concern investment in equipment 
and running costs that are common and transversal within 
and between the disciplines and professions in a MPCG. 
Although cost reduction could also be achieved through the 
increased bargaining power of groups with respect to medi-
cal providers or insurers, it is not likely in France because 
of the important role of public health authorities in terms of 
both the share of funding and the regulation of the health 
insurance market. At the same time, teamwork can lead to 
additional costs such as the acquisition of a shared infor-
mation system and salaries to compensate for time spent 
on cooperation (for health professionals or for an additional 
person in charge of cooperation within a MPCG) [44, 45]. 
Overall, whether integration leads to reduced average cost 
or not, it raises questions about the optimal size of primary 
care firms [21–24], which should also depend on the teams’ 
heterogeneity: the higher the number of professions and 
disciplines, the higher the coordination cost to achieve the 
allocative efficiency of care production.

In terms of gross revenues or annual revenue, the impact 
of teamwork should essentially depend on the capacity of 
teamwork to free up GPs’ working time and their propen-
sity to use it to increase their medical activity. Indeed, in the 
French system, general practitioners practicing in an MPCG 
remain subject to the regulated FFS schedule, so teamwork 
should not lead to price effects, or only indirectly through 
the few other GPs who can charge extra fees. Moreover, 
the transfers dedicated to accredited MPCGs associated 
with the reform remain quite low compared to the sum of 
the incomes of all doctors and other health professionals 
involved in the MPCGs and should not significantly change 
the GPs’ well-known incentives related to FFS [40], nor 
induce substantial shirking strategies and moral hazards [6]. 
As a result, most expected revenue effects should be related 
to organizational changes in MPCGs’ care delivery and to 
the demand response to these changes. On the supply side, 
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complementarities between professionals should smooth pro-
duction of the whole group. At the same time, the delega-
tion of non-medical tasks could free up medical work time 
for GPs, while the delegation of medical tasks may have a 
more ambiguous impact. GPs covering for each other, for 
instance, and GP-nurse substitution can be regarded as infra-
firm competition as long as the residual demand for primary 
care is low [46, 47]. We believe that infra-firm competition 
should only be a little concern in France, since MPCGs are 
mostly concentrated in medically underserved areas where 
demand exceeds supply. However, the impact of delegating 
medical procedures on GPs’ income will also depend on the 
type of services concerned, since FFS payments are usually 
calibrated to remunerate the average cost of the services pro-
vided. Assuming, for instance, that the GP delegates mostly 
costly, time-intensive, services (e.g., therapeutic education or 
screening for cognitive impairment) to nurses, the GP could 
gain revenue if the regulated fee remains unchanged.

A larger patients list can also increase GPs’ revenues to 
the extent that, in France, the GPs receive per capita payment 
for following patients as their family practitioner and fol-
lowing patients with chronic disease. Indeed, one can expect 
the proximity of different services (one-stop-shop model), 
the implementation of extended opening hours, the fact that 
GPs cover for each other, and quality improvement should 
also contribute to enhancing the attractiveness of MPCGs for 
patients (and professionals). Another source of revenue effect 
concerns the French P4P program implemented in 2012. This 
payment created a positive revenue shock for all GPs, but 
might benefit even more to GPs in MPCGs if those primary 
care organizations are associated with quality improvements. 
Finally, financial attractiveness is obviously not the only GPs’ 
concern. Ultimately, it is perfectly believable that interac-
tion between GPs and other health care professionals may 
improve working conditions and satisfaction at work in ways 
that conflict with financial concerns. According to labor-
leisure trade-off, for instance, GPs may positively value a 
decrease in their workload thanks to tasks’ substitution, even 
though depending on the nature of the delegated tasks (see 
above), it can be at the expense of their own income.

Thus, multi-professional teamwork does not, a priori, 
have a clear effect on income, either in terms of costs or 
gross revenues. This study aims to explore the overall effect 
of practicing in MPCG on GPs’ income in the context of 
the French reform in which GPs are considered the pillar of 
any MPCG. To this aim, we will also analyze the impact of 
MPCGs on GPs’ medical activity in terms of both the quan-
tity of medical services and the number of patients seen, to 
highlight the organizational features of MPCGs and their 
impact with respect to FFS and capitation payments.

Data and material

Data

We used an exhaustive anonymous administrative data-
base that combined National Health Insurance data on 
self-employed GPs’ medical activities with information on 
both their earnings and family structure from household 
tax returns provided by the General Directorate of Public 
Finances (so-called “appariement Cnam-DGFiP”). The 
database provided information for the years 2005, 2008, 
2011, and 2014 from which we essentially use 2008 and 
2014 waves. Indeed, information from the 2011 wave can-
not be identified as pre- or post-treatment period for each 
GP and, therefore, will not be used for our analysis, while 
2005 data are mostly used for pre-treatment analyses and 
robustness checks. Furthermore, we used a taxonomy of the 
French living areas that captured the territorial heterogeneity 
of health care supply and demand between six clusters: peri-
urban areas, rural and remote areas, retirement and tourism 
areas, urban deprived, heterogeneous cities, and privileged 
suburbs [48].

Medical activity, case mix, and gross revenues

In addition to the standard socio-demographic characteris-
tics of GPs’ (gender, age, seniority of private practice, and 
location), administrative data provide detailed information 
on self-employed medical activity: the number of visits 
and technical procedures, GP’s gross revenues (related to 
FFS and to other private practice payments), the number of 
patients encountered at least once a year and the number of 
patients registered (followed in their role as family GP), and 
case mix (the respective share of the patients seen at least 
once by age, gender, chronic disease, and by beneficiaries of 
free complementary health insurance for deprived members 
of the French population). We distinguished three categories 
of service: office visits, home visits, and technical proce-
dures5 as the fees vary according to the service. Since the 
French P4P reform was introduced in 2012, we observed the 
P4P bonus received by GPs (ROSP) in 2014 only. Finally, 
the database detailed whether, in 2014, a GP belonged to 
an accredited MPCG or not. However, we were unable to 
identify which MPCG a GP worked in and exactly when a 
GP joined an MPCG.

5  Technical procedures, such as stitches or imaging, for example, 
involve specific fees that are added to the regulated fees for the con-
sultation.
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GPs’ income and family structure

From tax returns, we obtained the total net labor income 
of the GPs corresponding to the sum of the possible wages 
(salaried activities), and the total net self-employed income 
corresponding to the total gross revenues minus the total 
expenses, of which we did not have details (running costs and 
professional expenses such as social contributions, office rent, 
vacuum payments, etc.). Hence, the net self-employed income 
accounted for the impact of the add-on payments dedicated 
to MPCGs onto GPs income whenever they were redistrib-
uted to the professionals or used to cover costs that otherwise 
would have been incurred by the professionals. We also had 
original information on the family status of GPs (married/civil 
partnership/single/divorced/widowed; the number of children, 
and their respective years of birth), which is known to be an 
important determinant of GPs activity [49].

Study sample

There were over 58,351 self-employed GPs in 2014; 1548 
practiced within an accredited MPCG. We excluded GPs 
who had a specific activity: GPs authorized to charge extra 
fees, GPs who exclusively carried out specific procedures 
(acupuncture, homeopathy, etc.); GPs who had an uncom-
plete year of activity; and those who were aged 66 and over 

(see Fig. 1). After some other controls, our study sample 
included 41,775 GPs in 2014, among whom 30,541 (844 
within a MPCG) were followed over the 2008–2014 period.

The profile of GPs enrolling in MPCGs between 2008 
and 2014

The first sets of columns of Table 1 show descriptive statis-
tics of the GPs in 2008 for both the GPs who later joined an 
accredited MPCG and those who did not, thus exhibiting 
the self-selection regarding enrollment into MPCG. Indeed, 
The GPs who joined an accredited MPCG between 2008 
and 2014) were more likely to be men, on average younger, 
more often in a couple (married or civil partnership), and 
had on average more young children, the latter two being 
known to affect the labor-leisure trade-offs within house-
holds in a gender-dependent manner [49]. Furthermore, 
we observed large disparities in terms of geographical 
location: GPs from the treatment group were heavily con-
centrated in rural and peri-urban areas with lower access 
to primary care, and where overloaded GPs had a higher 
average income (the GPs in underserved areas provided in 
around 20% more services than in non-underserved areas 
both in 2008 and 2014). In addition, they more frequently 
had a regular additional salaried activity, i.e., received an 
annual wage higher than €4000 (corresponding roughly 

Fig. 1   Definition of the study sample
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to 5% of the average gross revenue) in addition to their 
self-employed activity. This may be related to the higher 
organizational flexibility that one can expect in MPCGs 
and that may be attractive for GPs already having addi-
tional salaried activity. Finally, a higher proportion of GPs 
working outside MPCGs performed specific procedures 
(homeopathy, acupuncture, etc.) as a non-exclusive activ-
ity (for which different fees apply).

Empirical strategy

Our empirical strategy aims at controlling for the self-selec-
tion into MPCG and proceeds in two steps: first, we built 
a control group by coarsened exact matching (CEM) [50], 
and then, we use parametric difference-in-differences design 
with fixed-effects estimation to identify the impact of hav-
ing joined an accredited qMPCG on the evolution of GPs’ 
income (inter alia) over the period 2008–2014. The two steps 
complement each other. Preprocessing data with matching 
intend to increase the robustness of our further analyses: it 
reduces model dependence [51] by reducing our exposure 
to bias from model misspecification regarding nonlinearities 
and interactions terms involving the matching covariates (to 
the extent that they are well balanced between the treated 
group and the control group).6 However, matching does not 
allow to capture the unobservable individual heterogeneity 
regarding, for instance, GPs’ abilities or tastes relative to 
their practice. We then relied on the quasi-experiment fea-
ture of the MPCG reform to use a difference-in-differences 
(DID) design together with fixed effect estimator to get rid 
of both observed and unobserved GPs’ time-invariant prefer-
ences and characteristics and limit bias due to any permanent 
differences between treated and controls in our estimates of 
the effect of practicing in accredited MPCGs.

Identification of a control group

The size of our study sample, and particularly the number 
of non-MPCG GPs, made possible to use a, non-paramet-
ric, exact matching method to balance the treated and non-
treated GPs’ distribution over: age, number of years in pri-
vate practice, gender, living areas, family status, number of 
children, and type of practice, i.e., whether or not the GP had 
an additional salaried activity and whether or not the GP per-
formed specific procedures (see the “Appendix” for a more 
detailed presentation of the matching procedure). We chose 

not to include pre-treatment outcome as matching criteria 
for two reasons: a recent literature has pointed out the risk 
that it introduces time-varying bias [52, 53] and its justifica-
tion when matching is combined with DID design remains 
unclear when the common trend assumption is reasonable. 
Next, given our set of matching criteria, we took advantage 
of the possibility to use CEM which approximates a fully 
blocked experiment and can achieve lower imbalance [54]. 
Hence, for instance, using CEM gives us the guarantee that 
the proportion of women in rural areas within a given age 
category is balanced among the treated and control group. 
Finally, to retain as much information as possible, we chose 
to use weights for controls’ GP over randomly sampling a 
fixed ratio of control for each treated GP (which amount 
to use only 0 and 1 weights) as in m-to-1 ratio approach. 
Defining weights by CEM allows to estimate the average 
treatment effect on the treated (ATT), and its standard errors 
by classic methods provided that the weights are used in our 
regressions [55].

The first two sets of columns of Table 1 describe the dif-
ferences in 2008, i.e., prior the MPCGs’ accreditation was 
created (or even experimented) between the GPs who joined 
MPCGs later on and the other GPs, first before then after 
balancing socio-demographic and territorial distribution by 
matching. There were no significant differences between 
GPs (in or outside an MPCG) in terms of the number of 
medical services (office and home visits and technical pro-
cedures) and total net income in the 2008 pre-reform period 
after matching. Income and total activity differences in the 
original closed panel were, most likely, essentially due to the 
concentration of MPCGs in areas with an excessive work-
load (rural and peri-urban areas). The GPs in MPCGs saw 
more patients in 2008; this persisted after matching suggest-
ing that, beyond socio-demographic and location considera-
tions, the GPs who chose to join MPCGs had a particular 
approach to primary care practice which differed from the 
average GP, since they provided fewer medical services per 
patients. Such differential support the need to account for 
GPs unobserved individual characteristics and preferences 
in complement to the matching approach in our further 
analysis. Now concerning the post-matching description of 
trends, the differentials in terms of total net income, how-
ever, evolved in favor of GPs working in a MPCG in 2014, 
while the difference in terms of the number of patients seen 
and registered was widening (see the last two columns of 
Table 1). The remainder of the analysis is dedicated to para-
metrically testing the impact of joining accredited MPCGs 
using methods that enable to further address the GPs’ self-
selection into MPCGs.

6  Matching with different criteria including pre-treatment outcomes 
has also been performed to check the robustness of our results. It 
involved the use of propensity score matching to better deals with the 
several continuous matching criteria (see Sect. 5.3 for more details).
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Parametric difference‑in‑differences with individual 
fixed effect

Like the classic DID setting, our identification strategy 
rely on the assumption of common trends between the two 
groups for all variables of interest. With regard to the two-
pre-reform periods of observation (2005 and 2008) that were 
available, the assumption of common trends was reasonable 
for our three main outcomes (see Fig. 2 below and Table 4 
in “Appendix”), i.e., incomes, number of patients seen at 
least once, and medical services (visits and procedures).7 
Given the secular trends of outcomes, this assumption is 
key as control GPs provide a counterfactual for what would 
have happened to the treated GPs in 2014, the post-treatment 

period, if they did not enroll into accredited MPCGs. Fur-
thermore, we neutralized the effect of time-invariant GPs’ 
preferences and characteristics using (a.k.a. within trans-
formation) to estimate the following fixed effect model by 
OLS8: 

where Y
it
 is one of the outcomes of interest, says income, for 

the GP i at year t ; �
i
 is the individual fixed effect, d2014

t
 is a 

time dummy, and MPCG
it
 a dummy indicating whether the 

GP i were treated (joined an accredited MPCG) at year t . X
it
 

is a vector of covariates varying over time, including those 
used in the matching process (if time-varying) and further 
control. While � captures the effect of the time trend over 
the 2008–2014 period, � is the parameter of interest giving 

Y
it
= �

i
+ �d2014

t
+ �MPCG

it
+ �X

it
+ �

it
,

Fig. 2   Trends of earnings, the number of patients seen at least once, and the number of medical services for the treated and control GPs 
Source: Appariement Cnam-DGFiP Drees

7  This assumption was, furthermore, supported by robustness analy-
sis that parametrically tested the existence of differences in trends 
before 2008 (see Table 4 in Appendix).

8  More precisely, we used the felm function from the R package lfe 
with dummy variable for treatment and time (which amount to use 
xtreg, fe function in stata). We opted for introducing a time dummy 
over using the two-way fixed-effect estimator (which is equivalent in 
our setting), in order to acknowledge the trend of the control group.
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the estimated effect of joining a MPCG between 2008 and 
2014 on the evolution of Y

it
 over this period.

Figure 2 shows the trends of incomes, the number of 
patients seen at least once, and the number of services for the 
treated and control GPs, respectively. Even though the obser-
vation point 2011 could not be identified as a pre- or post-
treatment period, it is included in Fig. 2 for the sake of the 
exhaustivity of the descriptive analysis. The most noticeable 
differential change in trend seems to have occurred between 
2011 and 2014 and is most likely explained by the fact that 
many of the GPs that chose to practice in accredited MPCGs 
did after 2011 (even for those participating to the experimen-
tation started in 2009, since it takes times to build a MPCG 
project). Also notice that not all the GPs in our closed panel 
(2008–2014) were observed in 2005, so we retained all those 
who were observed in 2005 for the graph below (our conclu-
sions are robust to an alternative approach; see the section 
dedicated to robustness checks for more details).

Because the family GP reform was introduced in 2004 
and patients registered rather slowly, the information on 
the number of registered patients was not usable for causal 
analyses prior to 2011. Instead, we decided to provide com-
plementary cross-sectional OLS estimations of the effect 
in 2014 of practicing in MPCGs on both the breakdown 
of patients (non-registered or occasional and registered 
patients) and the P4P received by the GPs (for which infor-
mation was available in 2014 only). These results enrich our 
understanding of the impact of practicing in a MPCG on 
essential dimensions, such as attractiveness, patient cover-
age, and the quality of care.

Results

The effects of practicing in a MPCG

Table 2 presents estimates using different models. On the 
left-hand side, the effects of the different covariates are 
presented concerning total net income using a pooled DID 
setting without fixed effect9 (1) and different fixed-effects 
model specifications (2–4): first, the baseline model (2) that 
estimates the overall treatment effects and nested models, 
including controls for GPs’ medical services (3) and case 
mix (4). On the right-hand side of the table, the effects of the 
different covariates are presented concerning GPs’ activity 

measured by the number of medical services and the number 
of patients seen, which we both assumed as essential drivers 
of income variation through GPs’ gross revenues.

We found that joining an MPCG was associated with a 
faster increase in GPs’ total annual income in a consistent 
way across the different models; where models (3) and (4) 
both allow to assess the income effect of the reform which 
is not related to changes in the activity of GPs. Furthermore, 
we found that joining an MPCG had an overall non-signif-
icant impact on the number of medical services provided, 
but a positive impact on the number of patients seen at least 
once during the year. It suggests that MPCGs made it pos-
sible to attract and provide health care for a larger number 
of different patients (column 6); this may partially explain 
the faster increase in GPs’ total income, since the magnitude 
of the income effect is lower when, in addition to medical 
services (model 3), the number of patients seen is also con-
trolled for (model 4). Indeed, a higher growth in the number 
of patients seen increases the probability of GPs follow-
ing more patients in their role as family GPs and receiving 
higher per capita payments. In addition, one can observes 
that evolution of the composition of the patient seen from 
Table 2 did not indicate that GPs tended to select healthier 
patients after joining MPCGs, so that the explanations for 
their propensity to faster increase the number of patients 
they seen without providing more services are mostly likely 
related to team coordination properties.10 Finally, though it 
is non-significant, the average slowdown of the number of 
medical services (paid through FFS) in MPCGs is consistent 
with a larger income effect of working in MPCG, once dif-
ferences in terms of annual medical services are controlled 
for (model 3).

The socio-demographic and territorial effects on income 
were much as we expected, but many of them cannot be reli-
ably identified by the within estimator due to the non-vari-
ation (or too low) of such variables over time and thus were 
estimated in the pooled OLS model (1) only. In model (1), 
we observed that GPs living in medically underserved areas 
(peri-urban, deprived urban, and rural and remote areas) had 
significantly higher incomes due to their heavy workload. 
GPs’ ages exhibited the usual non-linear concave (inverted 
U) relationship with incomes, and in line with the previous 
studies [49]. The effect of the number of dependent children 
appeared to be strongly gender-dependent and transmitted 
through activity effects, so that their impacts on income were 
non-significant, once medical services were controlled for 
in models (3) and (4). The NHI information about medical 

9  The pooled DID model, (1), that we estimate by OSL was: 
Yit = � + �gMPCGi + �d14t + �MPCGi ∗ d14t + �1Zi + �2Xit + uit   , 
where �g captures the permanent difference between the group of 
treated and control GPS in the spirit of classic DID setting and Zi is a 
vector of constant covariates over time. The pooled DID model does 
not fully exploit our individual panel dataset and, in principle, is less 
accurate for our purposes. However, it can be used as a benchmark 
and allows to estimate the interesting effects of time-invariant charac-
teristics such as gender or living areas effects.

10  Those descriptive analyses have been further confirmed by replica-
tions of our parametric analyses to test dynamics differential in terms 
of the share of patients with chronic diseases, share of patients over 
65 years old or under 15 years old and the share of patients with free 
complementary health insurance (CMU-C) (available upon request).
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Table 2   Panel analysis of GPs’ income and activity

The sample obtained by CEM was used. Standard errors are robust to heteroscedasticity and clustered at the department level (indicated in 
brackets and in italic for the main coefficient of interest) and the significance levels are as follows: ***p < 0.01, **p < 0.05, *p < 0.1
Source: Appariement Cnam-DGFiP Drees

Paper main result (as reference)

Total income (self-employed and salaried) (€) Medical services (n) Patients seen 
at least once 
(n)

(1) (2) (3) (4) Fixed effect Fixed effect

Pooled OLS Fixed effect Fixed effect 
(medical ser-
vices)

Fixed effect (medi-
cal services and case 
mix)

Intercept 84,182***
Intercept differential for MPCG 1046
Trend differential of GPs in 

MPCGs (DID)
1899* 2091* 2340* 1538 − 13.4 88.8***
(902) (894) (898) (898) (45.5) (19.7)

2008–2014 trend 10,830*** 10,285*** 10,309*** 7229*** 56.1* 323.1***
Living areas (ref: heterogenous 

cities):
 Peri-urban 5253***
 Rural and remote 12,974***
 Urban deprived 16,348***
 Retirement and tourism 4865*
 Privileged suburbs 7

Socio-demographics:
 Gender: female − 18,575***
 Age − 116
 Age² − 42***
 Nb dependent children 1932*** 1525*** − 41 136 137.1*** 25.3***
 Women*Nb dependent children − 5083*** − 1404 − 344 − 537 − 78.6* − 9.3

  Family structure: (ref: married)
  Civil partnership − 5071 4044 3413 3330 78.9 64.3
  Single − 13,553*** 4329 4961 5624 − 50.6 − 34.7
  Divorced − 2761 1531 95 301 130.9 31.0
  Widowed − 6173 − 7289* − 2731 − 2420 − 367.2** − 89.2
 Newborn child during the year − 4399 − 8269*** − 1752 − 1959 − 582.8*** − 116.0*

Type of practice:
 Perform specific procedures 

(ref:no)
1327

 Additional salaried activity (ref:no) 7161*** 6120*** 9599*** 9607*** − 272.8*** − 88.5***
Medical services:
 Nb of medical services (office, 

home visits and technical proce-
dures)

11*** 10***

 % home visits in total fees 396*** 393***
 % technical procedures in total fees 505 480
 (% technical procedures in total 

fees)²
3 4

Case-mix:
 Nb of patients seen 4
 Nb of patients with chronic disease 19***
 Observations 37,184 37,184 37,184 37,184 37,184 37,184
 R2 (within for fixed-effects models) 0.1665 0.1679 0.4345 0.4447 0.0319 0.3711
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services and the number of patients seen concerned self-
employed activity only; we consistently found that the levels 
of both were on average lower for GPs with an additional 
salaried activity, confirming some degree of substitution 
between the GPs self-employed and salaried activities. Per-
haps, more remarkably, we found that GPs with an additional 
salaried activity earned on average more than other GPs. We 
believe that this may be due to the overall higher volume of 
activity of these GPs who, on average, seem to work half a 
day a week more than other GPs. In other words, salaried 
activity and self-employed activities were, at least, partially 
complement instead of only substitute; this is particularly 
understandable if additional salaried activity concerns on-
call coverage or continuity of care in ambulatory health ser-
vices (this is supported by specific descriptive analysis of 
these GPs, which are available on request).

Complementary cross‑sectional results

Table 3 presents some complementary results obtained by 
cross-sectional analysis in 2014 to further highlight the com-
position the patient encountered by GPs and GPs’ care qual-
ity assessed through their performance to the French P4P 
program. The estimating equations are as follows: 

where Y
i
 is the outcome of interest for GP i in 2014, and � 

is the parameter of interest giving the estimated differential 
between MPCGs’ GPs and other GPs’ outcomes. In addi-
tion, X

i
 control for a set of individual characteristics includ-

ing socio-demographics, living areas, and further case-mix 
covariates are included to estimate the P4P payments dif-
ferential in 2014 and are detailed hereafter.

The French P4P payments were introduced in 2012 and 
concerned all GPs whether they practice in MPCGs or not. 
The calculation of P4P payments depends on the number of 

Y
i
= � + �MPCG

i
+ �X

i
+ u

i
,

patients registered to the GP as “family GPs”. In addition, 
obtaining the points rewarding GPs’ good practices regarding 
the care of patients with a specific condition, such as a chronic 
disease, requires having treated a certain number of patients 
with such a condition during the year. Hence, to reflect good 
practice indications and not volume or case-mix effects, we 
controlled our P4P payments analysis for the number of 
patients with a chronic disease, the number of patients regis-
tered to the GP as “family GPs” and shares of patients under 
16 years old and above 65 years old (in addition to the control 
previously used). We found that GPs that joined an MPCG 
between 2008 and 2014 received significantly higher P4P 
payments than the other GPs in 2014. The P4P differential 
cannot be imputed to the MPCGs exercise, since the quality 
differential could have pre-existed the GPs’ entry into MPCGs 
and, hence, it cannot directly corroborates the literature about 
the positive relationship between multi-professional team-
work and the quality of care. However, regarding our previ-
ous results, at least two things can be inferred: P4P payments 
may also have contributed to the higher evolution of MPCGs’ 
GPs’ income and their propensity to see more patients without 
providing more medical services has not led MPCGs’ GPs to 
provide care of lower quality than the other GPs.

We also found that the difference in terms of the number of 
patients seen by GPs in MPCGs was driven by a larger number 
of both non-registered or occasional patients (+ 175 per year) 
and patients registered to the GP as “family GPs” (+ 49 per 
year). These additional results support our interpretation of 
the role played by the number of patients seen and capitation 
payments on MPCGs’ income effect captured by model (4) 
of Table 2. Notice that a panel analysis on the composition of 
patients seen would have led to a similar conclusion (available 
on request), but the interpretation of its evolution was made 
complicated by the slow adhesion of patients to the family GP 
reform, which could not be considered as stable until 2011.

Table 3   Cross-sectional 
analysis of P4P payments and 
the composition of the patients’ 
seen in 2014

The study sample obtained by CEM was used for the year 2014 only. P4P payments’ estimation uses the 
number of patients followed as family GP, number of patients seen with chronic disease, share of patients 
under 15 years old and over 65 years old in addition to the living areas, socio-demographic and activ-
ity control variables from our main analyses. The estimation of the number of patients followed as fam-
ily GP and non-registered patients are only controlled for the GPs’ living areas, socio-demographics and 
type of practice. Standard errors are robust to heteroscedasticity and clustered at the department level (indi-
cated in brackets and in italic for the main coefficient of interest) and the significance levels are as follows: 
***p < 0.01, **p < 0.05, *p < 0.1. The detailed table is available upon request
Source: Appariement Cnam-DGFiP Drees

P4P payments, € Number of patients followed 
as family GP, n

Number of non-reg-
istered or occasional 
patients, n

Intercept 7830*** 936*** 1146***
MPCGs’ differential 

in 2014
604***
(79)

44.7*
(17.6)

175.2***
(27.0)
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Robustness checks

We conducted a series of robustness checks to ensure the 
reliability of our results.

We first performed a placebo falsification test of the 
common trend assumption by running the same regressions 
on the 2005–2008 pre-treatment period, hence allowing a 
specific trend for GPs who will join MPCGs later on (see 
Table 4 in “Appendix”). Because our pre-reform trend analy-
sis could also be affected by the absence in 2005 of some 
of the GPs followed in the 2008–2011–2014 panel, we ran 
the matching and the parametric analyses by retaining only 
GPs observed during the 2005–2014 period, and obtained 
very similar results despite the loss of around a hundred GPs 
in MPCGs. We also evaluated the role of potential outliers 
by discarding the first and last percentile of GPs’ regarding 
self-employed income and the number of medical services, 
and obtained similar, slightly stronger, results. Given that 
we observed the GPs’ additional salaried income but not 
their related medical activities, we reconducted our analy-
ses after excluding the GPs with additional salaried activity 
and reached the same conclusions. We ultimately stratified 
our analyses over medically underserved living areas (rural 
and remote, urban deprived, and peri-urban) where MPCGs’ 
GPs are concentrated vs non-medically underserved areas 
(privileged suburbs, heterogeneous cities, retirement, and 
tourism) and verified that our results were essentially driven 
by the GPs in underserved areas. However, due to the lack of 
statistical power only 228 GPs exercise in MPCGs, we doubt 
that anything can be inferred from the analysis in the non-
medically underserved areas (see Table 5 in “Appendix”).

To assess the robustness of the results to our matching 
strategy, we ran our parametric analyses on different con-
trol groups. In particular, we used Propensity Score Match-
ing (PSM), retaining the three closest neighbors for each 
treated unit, to evaluate robustness regarding our choice not 
to match in pre-treatment outcomes in our main analysis. 
Namely, the additional matching criteria which we used in 
the PSM matching include GPs’ pre-reform gross revenues, 
self-employment and salaried incomes, medical services, 
number of patients, and case mix to balance the distribution 
for the control and treatment group. Our results were robust 
(see Table 6 in “Appendix”) and balancing outcomes and 
case mix in 2008 did not appear to be crucial for our panel 
analyses. However, PSM leads to randomly discards con-
siderable information [54] and we found it mostly appealing 
to palliate the impossibility of accounting for pre-reform 
differences using DID design in our, complementary, cross-
sectional analyses (see Table 7 in “Appendix”). 

Our analyses are also robust to different model specifica-
tions and the main differences that we highlighted correspond 
to model (3–4) in Table 2 and are consistent. Regarding our 
inferential assumption, we accounted for heteroscedasticity and 

decided to be conservative and allowed for errors to be depend-
ent between GPs up to county level (also known as départe-
ments in France, of which there are 96). Unfortunately, we 
were not able to cluster at the GPs’ group level, as we thought 
it was the most relevant cluster, because we could not know 
which GPs worked together. In contrast, clustering at county 
level was likely an unnecessarily high level of clustering.

Discussion

We show, based on our quasi-experimental design and analy-
sis, that incomes significantly increased for all GPs between 
2008 and 2014, but that the increase was significantly faster 
(+ 2.5%) for GPs who joined accredited MPCGs during the 
period. We also show that this additional increase was asso-
ciated with a greater growth in the number of patients seen 
at least once a year by GPs in MPCGs, without a more rapid 
increase in their provision of medical services (number of 
office or home visits and technical procedures). Thus, these 
results may be interpreted as first, MPCG practicing does not 
constitute a financial barrier for GPs and, second, the change 
in GP’s behavior is at the extensive margin—the number of 
patients seen—and not at the intensive margin—the amount 
of care and services delivered. In addition to these results 
and based on our cross-sectional analysis for the year 2014, 
we show that MPCGs’ GPs do provide care of better qual-
ity according to the average P4P payments which the GPs 
received. Moreover, our results suggested that the increasing 
number of patients seen by GPs practicing in an accred-
ited MGPC compared to other GPs was due to an increase 
in the number of both occasional and registered patients, 
without any evidence of risk selection detrimental to patient 
accessibility.

All things considered, our results not only suggest that 
the additional payment at the practice level for accredited 
MPCG succeeds in preventing financial barrier for GPs, 
but also seems to succeed in supporting the organizational 
properties of teamwork that helps GPs in MPCG to see and 
follow more patients without increasing the quantity of their 
delivered services. This reform appears to favor coordination 
and cooperation, and this interpretation is consistent with 
the results of qualitative sociological studies on this reform 
[35]. Furthermore, the organizational impacts of MPCG on 
the activity of GPs may also suggest that multi-professional 
team-based primary care could be a relevant way to remedy 
the shortage of medical time in primary care by increasing 
the number of patient a GP can follow, particularly in under-
served areas where a large majority of them are located. To 
that extent, this suggests that the accessibility to primary 
care is also improved thanks to MPCG.

However, our analysis presents some limits and raises a 
number of questions.
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First, one should analyze the financial sustainability of 
multi-professional teamwork outside the accreditation cre-
ated by the French MPCG reform. Indeed, we mentioned 
that the accreditation gives rights to additional payments 
made at the team level to cover some of the costs incurred by 
MPCGs and foster development of this primary care organi-
zation. To our knowledge, the annual amount received by 
average MPCG teams of 13 professionals as part of their 
accreditation reached around €50 K in 2014 and €66 K 
in 2017. Our data did not enable us to identify how these 
additional amounts were used or which amounts were actu-
ally distributed to each professional, since MPCGs have a 
complete discretion over the use and sharing of the add-
on payments. Hence, whether the payment related to the 
accreditation of MPCGs is essential to their financial sus-
tainability can only be assessed through rough extrapolations 
and whether the reform is cost efficient from the regulators’ 
point of view remains an open question that should be fur-
ther investigated. Nevertheless, our results suggest that the 
amounts transferred in 2014 are at least sufficient to cover 
the financial costs related to multi-professional teamwork (if 
any), since MPCGs GPs did not experience income losses, 
and, beyond costs, that MPCGs may offer policy makers 
some advantages in terms of accessibility for patients and in 
terms of activity and attractive incomes for GPs.

Note that the satisfaction of GPs is obviously not limited 
to the dynamic of their income. The previous studies have 
already suggested that MPCGs could, in addition, increase 
satisfaction at work compared to solo practices, but little 
is known in France about working conditions and working 
time in MPCGs, though it seems not to affect the number 
of days worked [16]. Typically, any revenue decrease may 
result from a reduction of both activity and working time 
in MPCGs and this could be positively perceived by GPs 
with an excessive workload in medically underserved areas. 
Information about working time was not available for the 
GPs or for teams, and this would be invaluable to address the 
productive efficiency of MPCGs. Indeed, though GPs’ abil-
ity to treat a larger number of patients without increasing the 
quantity of services which they provided seems promising 
for policy makers, it stresses the need to highlight MPCGs’ 
impact in relation to inputs (including other primary care 
professional workforce) and the need to better understand 
their organizational properties.

This study focused on the accredited MPCGs and not on 
monodisciplinary teams and unaccredited multi-professional 
teams. It was impossible to take the typology of group prac-
tice into account due to lack of information in the data. How-
ever, thanks to both the large number of GPs in the study 
sample and the empirical strategy of using a weighted CEM, 
we reasonably believe that this limit does not call into ques-
tion our results. Finally, our study design involved consider-
ing only those GPs already practicing in 2008 and, therefore, 

excluded all GPs who settled after that. Given that young 
GPs beginning their careers tend to work in a group setting 
and potentially in multi-professional teams, our analysis is 
de facto deprived of a significant number of young GPs who 
recently joined accredited MPCGs with a dynamic activity, 
and which offer a greater ease of adopting a new practice 
style in coordination with other professionals.

Finally, this study benefited from a rich database that 
made it possible to use exact matching on several socio-
demographic and territorial dimensions, which are known to 
play a very significant role in GPs’ activity and income. As 
interim results, it allowed descriptive statistics to assess how 
MPCGs’ GPs differs from other GPs beyond those dimen-
sions, and therefore constitute the originality of this study. 
Our results are novel and complement the results of other 
recent studies that evidence the benefits of MPCGs in terms 
of quality and cost efficiency. We believe that further work 
should now be devoted to better understanding the impact 
of MPCGs on the activity of nurses and other professionals 
involved in MPCGs to apprehend the sources of efficiency 
of these organizations at structure level.
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Appendix

Details of CEM criteria

CEM allows us to control imbalances bound between the 
treated and control groups, while the large size of the 
non-MGP sample allows us to use exact matching without 
discarding too many treated GPs. The continuous vari-
able age was broken down into nine categories from 27 to 
30-year-old GPs and then by 5-year increments from 30 to 
60-year-old GPs (the oldest GP in the study sample was 
59). Furthermore, to better control for GPs’ career profiles 
we also matched on whether GPs had practiced in private 
practice for more or less than 5 years. Indeed, depending 
on the year in which they set up in private practice (e.g., 
after practicing in a hospital), GPs could be exposed to 
early carrier ramp-up at different ages. With regard to the 
number of children, we included the GPs with strictly more 
than 3 in the same category. Finally, we defined a regular 
additional salaried activity as one that generated more than 
€4000 per year, which amounted to 5% of the average total 
income in 2008.

To achieve a balanced sample, we opted for weighting the 
standard GPs in each subclass, so that their distribution over 
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Table 4   Parametric analysis of trend differential prior to the reform

The sample obtained by CEM is used. Standard errors are robust to heteroscedasticity and clustered at the department level (indicated in brackets 
and in italic for the main coefficient of interest) and the significance levels are as follows: ***p <0.01, **p <0.05, *p <0.1
Source: Appariement Cnam-DGFiP Drees

Total income (self-employed and salaried) (€) Medical services (n) Patients seen 
at least once 
(n)

(1) (2) (3) (4) Fixed effect Fixed effect

Pooled OLS Fixed effect Fixed effect 
(medical ser-
vices)

Fixed effect (medi-
cal services and case 
mix)

Intercept 73,264***
Intercept differential for MPCG 2145
Trend differential of GPs in 

MPCGs (DID)
− 1071 − 833 − 640 − 678 − 27.4 − 6.3
(855) (831) (773) (761) (38.6) (10.4)

2005–2008 trend 8150*** 9608*** 11,493*** 10,848*** − 125.1*** − 29.9***
Living areas (ref: heterogenous 

cities):
 Peri-urban 6530***
 Rural and remote 13,997***
 Urban deprived 15,040***
 Retirement and tourism 5531**
 Privileged suburbs − 115

Socio-demographics:
 Gender: female − 15,314***
 Age 118
 Age² − 22**
 Nb dependent children 2011*** 2497*** 1157* 1168* 123.7*** 27.0***
 Women*Nb dependent children − 5423*** − 2766* − 1287.00 − 1251.00 − 109.3 − 42.2*
 Family structure: (ref: married)
  Civil Partnership − 7152 1492 1901 2143 − 95.4 − 130.1*
  Single − 10,922*** − 94 924 741 − 120.3 − 6.1
  Divorced − 1872 2173 3414 3555 − 110.0 − 21.9
  Widowed 2857 4514 4595 4508 − 8.5 − 32.6

 Newborn child during the year − 6021 − 1102 − 869 − 564 − 10.2 − 43.5
Type of practice:
 Perform specific procedures (ref: 

no)
1100

 Additional salaried activity (ref: 
no)

6960*** 5164** 7631*** 7568*** − 224.3** − 42.3*

Medical services:
 Nb of medical services (office, 

home visits and technical proce-
dures)

11*** 10***

 % home visits in total fees 458*** 400***
 % technical procedures in total fees − 566 − 541
 (% technical procedures in total 

fees)²
1.00 0

Case mix:
 Nb of patients seen 0
 Nb of patients with chronic disease 34**

Observations 36,019 36,019 36,019 36,019 36,019 36,019
R2 (within for fixed-effects models) 0.177 0.235 0.442 0.446 0.046 0.036
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the subclass corresponded to that of the GPs in MPCGs: 
all of whom had a weight equal to 1, while the weights of 
control GPs were normalized to sum up their actual number. 
More precisely, the CEM and consecutive weighting were 
computed with the MatchIt package in R, so that the control 
GPs’ weights within each exact matching’s subclass is (the 
number of treated within the subclass/the number of controls 
within the subclass) * (Overall number of control/Overall 
number of treated). In contrast to selecting a given ratio of 
control GPs within each subclass, as in m-to-1 matching 
approach, it enabled us to keep as much information as pos-
sible on the control group and to estimate the average treat-
ment effect on the treated (ATT), provided that the same 
weights were used in the regression analysis.

Robustness analyses

The remainder of the “Appendix” presents selected tables 
from our robustness analysis (further results from robustness 
checks are available upon request).

The last two tables (Tables 6 and 7) present the replica-
tion of our parametric analysis when the control group was 
identified through PSM, and additional matching criteria 
were introduced. The following details more precisely 
the procedure which we used. The propensity score was 
estimated in 2008 (pre-reform period) using a logistic 
model that predicted the likelihood of joining an accred-
ited MPCGs in function of: the socio-demographic and 
territorial covariates used in our original CEM, case mix 
details (share of patients according to their age, patients 
with free complementary health insurance, and patients 

Table 5   Stratification of our panel analysis over medically underserved (rural and remote, urban deprived, and peri-urban) and non-underserved 
areas (privileged suburbs, heterogeneous cities, retirement, and tourism)

The sample obtained by CEM on GPs installed in, respectively, underserved and non-underserved areas was used. Standard errors are robust to 
heteroscedasticity and clustered at the department level (indicated in brackets and in italic for the main coefficient of interest) and the signifi-
cance levels are as follows: ***p < 0.01, **p < 0.05, *p < 0.1. The detailed estimation tables are available upon request
Source: Appariement Cnam-DGFiP Drees

Total income (self-employed and salaried) (€) Medical services (n) Patients seen 
at least once 
(n)

(1) (2) (3) (4) Fixed effect Fixed effect

Pooled OLS Fixed effect Fixed effect 
(medical ser-
vices)

Fixed effect (medi-
cal services and case 
mix)

Underserved areas (585 GPs in 
accredited MPCGs and 9065 con-
trol other GPs)

 Intercept 99,589***
 Intercept differential for MPCG 2131
 Trend differential of GPs in 

MPCGs (DID)
2544* 2796** 2484* 1658 27.5 107.7***
(1027) (1035) (1043) (1029) (52.5) (23.9)

 2008–2014 trend 10,522*** 9743*** 10,711*** 7210*** − 21.1 305.0***

Total income (self-employed and salaried) (€) Medical 
services (n)

Patients seen at 
least once (n)

(1) (2) (3) (4) Fixed effect Fixed effect

Pooled OLS Fixed effect Fixed effect (medi-
cal services)

Fixed effect (medi-
cal services and 
case mix)

Non-Underserved areas (228 GPs in 
accredited MPCGs and 8714 other 
GPs

 Intercept 83,034***
 Intercept MPCG − 1904
 Trend differential of GPs in 

MPCGs (DID)
788 437 2019 1536 − 126.7 39.7
(1738) (1676) (1727) (1683) (74.7) (39.1)

 2008–2014 trend 11,840*** 11,410*** 9415*** 7138*** 221.8*** 359.7***
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Table 6   Panel estimation after propensity score matching

The sample obtained by PSM is used. Standard errors are robust to heteroscedasticity and clustered at the department level (indicated in brackets 
and in italic for the main coefficient of interest) and the significance levels are as follows: ***p < 0.01, **p < 0.05, *p < 0.1
Source: Appariement Cnam-DGFiP Drees

Total income (self-employed and salaried) (€) Medical Services (n) Patients seen 
at least once 
(n)

1 2 3 4 Fixed effect Fixed effect

Pooled OLS Fixed effect Fixed effect 
(medical ser-
vices)

Fixed effect (medical 
services and case mix)

Intercept MPCG 88,240***
Intercept differential for MPCG 659
Trend differential of GPs in 

MPCGs (DID)
1869* 2285** 2358** 1375 − 0.1 68.9**
(846) (831) (871) (874) (45.7) (21.6)

2008–2014 trend 11,235*** 10,649*** 11,158*** 5821*** 50.6 354.7***
Living areas (ref: heterogenous 

cities):
 Peri-urban − 602
 Rural and remote 9157**
 Urban deprived 9529*
 Retirement and tourism − 4968
 Privileged suburbs − 6324

Socio-demographics:
 Gender: women − 22,354***
 Age − 176
 Age² − 34***
 Nb dependent children 1956** 2410*** 800* 912* 131.2*** 43.3***
 Women*Nb dependent children − 3176** − 1495 − 192 − 502 − 78.0* − 25.2
 Family structure: (ref: married)
  Civil Partnership 4643 7600* 6661* 6310* 114.4 134.6
  Single − 9711*** − 387 4879 4156 − 386.5* − 40.6
  Divorced − 5945** − 2554 − 3010 − 2888 − 44.8 48.6
  Widowed − 5103 − 6385 − 1563 − 1854 − 364.2* − 70.4
 Newborn child during the year − 8223 − 6784* − 829 − 1446 − 412.7** − 97.4

Type of practice:
 Perform specific procedures 

(ref:no)
4631

 Additional salaried activities 
(ref:no)

9234*** 3512* 8667*** 8559*** − 439.9*** − 142.2***

Medical services:
 Nb of medical services (office, 

home visits and technical proce-
dures)

12*** 9***

 % home visits in total fees 540** 475**
 % technical procedures in total fees 137 213
 (% technical procedures in total 

fees)²
9.00 5

Case-mix:
 Nb of patients seen 4
 Nb of patients with chronic disease 35**

Observations 6752 6752 6752 6752 6752 6752
R2 (within for fixed-effects models) 0.169 0.154 0.399 0.425 0.042 0.325
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with a chronic disease), as well as the number of patients 
seen, the number of medical services, the GP’s gross rev-
enues, self-employed and salaried income, and the share 
of home visits and procedures in GPs’ gross revenues. 
The matching uses nearest-neighbor’s criterion to select 
3 control GPs for each GP in a MPCG, and balances ter-
ritorial socio-demographic characteristics, activity (visits 
and patients), and incomes. After the PSM, there were 
no significative differences in the pre-reform period in 
2008 with regard to all the criteria included in the logistic 
model (descriptive statistics of the balanced sample are 
available on request).
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