1) Check for updates

Original Research

Health Services Insights

Better Together? A Mediation © The Authort) 2025

Article reuse guidelines:

An alys i S Of F re n c h G e n e ral sagepub.com/journals-permissions
o, 0 . R DOI.: 10.1177/11786329251331 I2§
Practitioners’ Performance in Multi Jouma'ssasepubmgh;n:g/h:

Professional Group Practice

Anna Zaytseva'(”, Pierre Verger? and Bruno Ventelou®

Abstract

Background: Integrated primary care teams remain a debatable policy in family medicine that could be a convenient
response to French shortages in medical density.

Objectives: To analyse how general practitioners (GPs) respond to insufficient GP supply in their practice area in terms
of quantity and quality of care, and how this response is mediated by enrolment in integrated primary care teams — multi-
professional group practices (MGPs).

Methods: We used structural equation modelling on 3 representative cross-sectional surveys (2019-2020) of
1209 French GPs. Quantity and quality of care were approximated by latent variables comprising respectively GPs’
demand absorption capacity and frequencies of vaccine recommendations.

Results: In the absence of potential mediators, low GP density was negatively associated with quantity (—0.221,
unstandardized direct effects), but not with the quality of care. In the presence of mediators, low GP density was associated
with higher work-related stress (0.120), which was consecutively associated with deteriorated demand absorption
capacity (—0.202). Higher use of e-health tools was associated with greater involvement in vaccine recommendations
(0.357). GPs in MGPs tended to use more e-health tools than those practicing outside MGPs (0.032), with a favourable
effect on vaccine recommendations.

Conclusion: Lower level of work-related stress is the key mediator in handling patients’ requests. When correcting
for self-selection into MGPs, we found no significant mediation effect of enrolment in MGPs on the quantity of care but
rather an effect on the quality of care. Our results pinpoint an added value of an enrolment in an MGPs to care quality
that advocates for its further development.
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Introduction retirement of self-employed general practitioners (GPs)
that are ensuring more than 90% of primary care associated
with population growth and population ageing as well as
lack of anticipation of this demographic evolution.’

Primary care remains an important concern for the policy-

makers, as emphasized by the 2018 Astana declaration fol-

lowing the Global Conference on Primary Health Care,

which celebrated the 40th anniversary of the Declaration of

Alma-Ata.! Resulting from this meeting, the 2019 Global
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According to the French Ministry of Health, the number of
GPs is supposed to decline at least up to 2026. Once
adjusted for healthcare demand, the 2021 GP density level
should be attained once again by 2036.

In the meantime, there is an obvious trend towards the
integration of primary care providers: in 2010, 54% of GPs
indicated practicing in a group practice; there were already
61% in 2019.* However, the majority of these practices
share solely their physical locations and/or back-office
functions.

In France, several integrated primary care models cur-
rently coexist, with different degree of integration and ter-
ritorial coverage. Key initiatives include multi-professional
primary care group practice (‘maisons de santé pluriprofes-
sionnelles’, MGP), primary care teams (‘équipes de soins
primaires’), and territorial professional health communities
(‘communautés professionnelles territoriales de santé’).
While more recent initiatives, such as territorial profes-
sional health communities, aim to integrate a wider range
of actors across a territory, MGPs remain key players in
local primary care delivery and represent the most advanced
form of integrated primary care teams currently available.
Similar models of practice exist in other countries, such as
Gesundheitszentren and Medizinische Versorgungszentren
in Germany, Gezondheidscentra in the Netherlands, and
Maisons médicales/Wijkgezondheidscentra in Belgium.
Comparable structures are also found in the US (Community
Health Centres and Patient-Centred Medical Homes) and
Canada (Community Health Centres and Family Health
Teams).

The MGPs are created voluntary by the health profes-
sionals with the minimum requirement of 2 full-time equiv-
alent GPs and 1 paramedic (most often nurses),” and might
receive funding (on project engineering, operating costs or
building costs) from the Social Security or regional councils
conditional on their location in underserved areas.® MGPs
are usually managed autonomously by the healthcare pro-
fessionals themselves, who remain self-employed and, with
some exceptions, continue to be paid individually through a
fee-for-service system. Introduced in 2007 and promoted as
a solution to GP shortages by offering a wide range of pri-
mary care services in one location by policymakers, this
policy has gained significant popularity among GPs. By
2020, over 1 300 MGPs were actively operating in France, a
substantial increase from the fewer than 20 in 2008.” The
primary goal of MGPs is to ensure that patients receive
comprehensive care through the coordinated efforts of the
enrolled professionals. As a proof of this coordinated prac-
tice, participating health professionals are required to draw
up a so-called ‘health project’, tailored to specific popula-
tion needs in their catchment area, for example, chronic care
management or extra prevention efforts. Another advantage
of MGPs is their potential to enhance the attractiveness
(greater presence of peers, leading to more favourable work-
force trends and demographic prospects) of and improve
retention rates in medically underserved areas.’

In the context of shortage of care provision in GPs’ prac-
tice area, one possible adjustment choice is to integrate or

establish an MGP (or a similar multiprofessional team),
which facilitates the delegation of certain tasks between
doctors and other health professionals, for example, nurses.
The literature indicates that integrated primary care teams
designed to foster substitution, for example, between GPs
and nurses,® can increase time that GPs spend with patients.
Conversely, when the teams are designed with a logic of
complementarity, they rather impact the quality of care pro-
vided.” Policymakers often promote multiprofessional
teams and task delegation as a strategy for achieving cost
containment. '

Current literature mostly demonstrates improvements in
the quantity of care provided in integrated healthcare teams,
for example, longer patient lists and more home and office
visits.!!> However, evidence is mixed and scarce regard-
ing the gains related to integrated practices in terms of qual-
ity of care (possibly because quality is difficult to measure,
particularly for newer, patient-centred approaches, where
discrepancies between patient-reported outcomes and GPs’
perceptions exist.!®

The literature typically distinguishes two other types of
policies aimed at tackling GPs’ local shortage.!” First, inter-
ventions aimed at adjusting the number of future graduates,
with a significant focus on the so-called ‘rural pipeline’,
that is, the observation that individuals with rural origins or
prior professional experience in rural areas are more likely
to choose rural practice location. While these interventions
have proven to be quite effective,'®2 they require a signifi-
cant amount of time to yield results. The second array of
measures concentrates mostly on providing pecuniary and/
or non-pecuniary incentives to relocate the workforce.
However, financial incentives alone often have limited effi-
ciency?’*" and may occasionally result in windfall effects.’!
The effectiveness of these measures is also constrained by
GPs’ willingness to relocate: for instance, less than 10% of
French GPs relocate after they have established their first
practice.’?33 For these reasons, combining pecuniary and
non-pecuniary incentives has shown more promising, albeit
still limited, outcomes.'®3* Thus, on paper, the reorganiza-
tion (integration) of care appears to be the most logical
solution to address the GP shortage, particularly in the short
to mid-term.

This paper contributes to this literature exploring the
impact of existing variability in GPs’ accessibility both on
quantity and quality of care using data from a representa-
tive panel of 1209 French self-employed GPs. In addition,
we sought to provide evidence on the efficiency of the
MGP policy by estimating the mediation effect of MGP
enrolment on quantity and quality of primary care pro-
vided. To our knowledge, this is the first study to analyse
the effects of GP density on quantity and quality of primary
care using mediation analysis, which allows to disentangle
indirect and direct effects of GP density and provide insight
on how MGP policy might affect quantity and quality of
care provided, which contributes to ongoing debate on the
efficiency of MGPs. To preface our results, we provide lim-
ited evidence on the efficiency of the MGP policy — at least
the way it has been implemented in France.
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Figure |I. The direct and indirect effects between GP density and quantity and quality of care. Unstandardized effects of paths on
demand absorption capacity and vaccine recommendation frequency (Model 2, n=1010).

Latent variables (factors) are represented by circles, and measured variables (items) by rectangles; arrows point in the hypothesized direction

of influence. The total effect of low GP density on quantity (DV1) and quality of care (DV2) is represented by dashed arrows. The effect of low
GP density on each potential mediator is represented by paths &y, 71 and 1. The effect of potential mediators on quantity and quality of care is
represented by paths &, 7, &3 and B3. The direct effect, that is, the effect not explained by the use of mediators, of low GP density on quantity

and quality of care is represented by paths o and f;.

Regression results, P value: *P<<0.1. ¥**P < 0.05. ***P < 0.01. Non-weighted data. Coefficients are estimated from linear regression equations.

Model was adjusted for age, gender, deprivation index and occasional practice of complementary medicine. Latent variables (factors) are
represented by circles, and measured variables (items) by rectangles; arrows point in the hypothesized direction of influence.

Goodness of fit interpretation: Root mean squared error of approximation (RMSEA): 0 <RMSEA < 0.05 (close fit), 0.05 < RMSEA < 0.08 (acceptable
fit); Comparative fit index (CFl)>0.90; Tucker—Lewis index (TLI) > 0.90; Standardized root mean squared residual (SRMR): 0 <SRMR < 0.05 (good

fit), 0.05<SRMR < 0.10 (acceptable fit).

Goodness of fit: RMSEA=0.029; CFI=0.926; TLI=0.902; SRMR=0.03I; R?=0.462.

Conceptual Framework

We start by arguing that low GP density might hinder both
the quality and the quantity of care provided. This section
presents the conceptual framework (based on relevant lit-
erature) that sheds light on the potential mechanisms, both
direct and indirect, that might explain this relationship.
Following this theoretical framework, we were inclined to
assess the following chain of pathways (Figure 1): low den-
sity leads to (1) increase in work-related stress that influ-
ences GPs’ productivity and (2) higher use of e-health tools,
that in turn improves the quality of care provided. We then
add (3) enrolment in MGP as an ‘opening’ mediator that
influences both the other two mediators and the outcome
variables.

Extensive literature documents higher workload for GPs
practicing in rural or remote areas.>>3® In addition, higher
workload might result in shorter consultation length.3%4
Growing literature points out work-related stress as one of

the important mediators of the GP productivity.*'**

According to a recent French study in the Upper Normandy
region, GP density below 7.75 per 10000 inhabitants is
positively correlated with all of three dimensions (emo-
tional exhaustion, depersonalization and personal accom-
plishment) of Maslach Burnout Inventory.*** Wallace
et al* also argue that lack of GPs is one of the reasons for
their professional burnout. Overall, GPs have been found to
have relatively important levels of burnout: two recent lit-
erature reviews indicate that the burnout prevalence is
around a third among the GPs.***¢ Higher levels of burnout
are in turn associated with suboptimal productivity.*>4°
Recent studies that took place during the Covid-19 pan-
demic indicate that work-related stress among healthcare
professionals was entirely due to subjective factors, that is,
the perceptions of their working conditions.*’ This moti-
vated our decision to use the perceived density indicator as
the starting point of the framework.
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Empirically, practice in underserved areas is frequently
associated with worse patients’ health outcomes obtained
from the use of primary care services, especially regarding
time-consuming activities such as prevention.*®* This is
precisely the case for vaccination activity, in which GPs
may play a key role in many countries.

In France, vaccination coverage remains suboptimal,
especially against seasonal influenza®' and human papillo-
mavirus,*? while almost half of the population is vaccine-
hesitant.>>** Moreover, a quarter of GPs declare that some
of the recommended vaccines are not useful.> In France,
GPs prescribe 90% of all purchased vaccines.>> While most
GPs are supportive of vaccination, those practicing com-
plementary medicine are known to be more hesitant.*®
Other known factors that might influence GP’ vaccine rec-
ommendation behaviour include distrust in public health
institutions and concerns about vaccine safety.>>>” This is
the reasoning that motivated our choice of using the fre-
quency of vaccine recommendation as a proxy for the qual-
ity of care.

While the evidence is mixed, expanding literature sug-
gests that e-health solutions, for example, use of electronic
health records combined with automated reminders, might
be a convenient tool to improve the vaccination rates from
5 up to 20 percentage points.**°! For example, an US study
indicates that introduction of automated reminders within
the electronic health record significantly improves the per-
tussis postpartum immunization rate.®” Two recent litera-
ture reviews reveal greater levels of HPV vaccine initiation
and completion using communication technologies, includ-
ing electronic health records.’*** Another review® pin-
points an important increase (19%) in seasonal influenza in
adult patients and a smaller, but still significant, increase in
paediatric patients associated with the use of e-health tools.

Greater use of e-health tools is also promoted to bridge
inequalities in access to primary care.’*®” The implementa-
tion of e-health technologies, and especially, telemedicine
has been even more encouraged since the beginning of
Covid-19 pandemic, both by the patients and the health
authorities.®®® In addition, use of e-health tools appears
cost-saving due to better administrative efficiency.”

Finally, as mentioned above, French policymakers have
designed the MGP policy to attract and retain GPs in the
underserved areas.® Interprofessional collaboration is sup-
posed to deal with both the quantity and the quality of care
provided. On the one hand, it is beneficial to the GPs well-
being and is supposed to reduce their workload due to bet-
ter practice organization.'>”! On the other hand, better
coordination and proximity with specialists and other
health professionals allows to improve the quality of care,
especially for the patients with complex needs.'>7>7*
Recent empirical evidence using staggered difference-in-
differences approach® also suggests that task-shifting in
integrated primary care teams might free up more time for
GPs to spend with patients, allowing them to focus on more
time-consuming tasks such as prevention, that is one of the
popular ‘public health projects’ of health professionals in
MGPs and similar structures. These points suggest that the

practice in an integrated care setting is an “‘upstream’ (open-
ing) determinant of both the quantity and quality of care.
Nonetheless, GPs might have diverse attitudes towards
cooperation and prescriptions management with specialists
and other health professionals.”

This is the theoretical framework which will be evalu-
ated by using an appropriate statistical analysis (see next
section).

Materials and Methods
Study Population

We used data from the fourth round (2018-2022) of a
national panel survey of French self-employed GPs,
designed to collect information about GPs’ medical behav-
iours, working conditions and opinions on public health
policies.

The study population included all self-employed GPs
practicing in mainland France and overseas departments
(except Mayotte; Figure 2). Participating GPs were ran-
domly selected from exhaustive French National Registry
of Health Care Workers (RPPS) as of January 1%, 2018. The
RPPS data was further matched with the National Health
Insurance fund (Assurance Maladie) data on number of
office consultations and home visits made in 2017 and
number of patients for whom the physician acts as a gate-
keeper. This process identified 59765 GPs practicing at
least part-time as self-employed in 2017. We then excluded
GPs with fewer than 200 patients as gatekeepers, resulting
in a final sample frame of 48 642 GPs.

Sampling was stratified for gender, age (<50 (Q1 of age
distribution in the GP population in France at the time of
inclusion), 50-59 (Q2-Q3), 60+(Q4)), workload (annual
number of office and home visits in 2017; Q1, Q2-Q3, Q4)
and GP density of practice area (<2.8 consultations avail-
able per patient per year (lowest 10% of national GP den-
sity distribution), =2.8 consultations).”® The survey is
representative of GPs practicing in France (except Mayotte),
for the stratification variables. We excluded GPs practicing
alternative medicine full-time or those planning to retire or
to move before the end of data collection.

The initial sampling was conducted with the aim to
interview approximately 2350 GPs in the third (median)
wave of the survey.”’ To calculate the number of GPs to
contact, we used information from the previous panel on
attrition rates, response rates, and the proportion of out-of-
scope cases. Thus, 12022 eligible GPs were contacted, and
3304 (27%) completed the inclusion questionnaire and
undertook to answer 6 future cross-sectional surveys (1
every 9months).

The sample benefits from the French ‘public statistics’
label of the National Authority for Statistical Information
(Conseil National de [’'Information Statistique n° 114/
HO030) that confirms the quality of the processes used to
produce the data and their compliance with the best prac-
tices, for example, the burden that the survey implies for
the subjects and the degree of consultation with users.
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Figure 2. Flow diagram of the sample design.

Procedure and Questionnaire

We exploit 3 waves of the survey with data collected
respectively between October 2018 and April 2019 (first
questionnaire), December 2019 and March 2020 (dummy
variable described below) and October 2020 and November
2020 (second questionnaire; see Supplemental File). All the
questionnaires were developed by multidisciplinary groups
of experts that included practicing GPs. Each wave was
supervised by an expert committee — ‘Comité de vague’ —
composed of GPs, public health experts, representatives
from the French Ministry of Health and social scientists).
The questionnaires were based on extensive literature
reviews as well as on questionnaires used in previous edi-
tions of the panel’®” and pilot-tested for clarity and face
validity. Data collection was conducted either online or
through professional interviewers, who received training to
administer the questionnaires using computer-assisted tel-
ephone interviews. GPs received compensation equivalent
to 1 consultation fee (25 euros) for their participation in
each survey.

First questionnaire dealt with GPs’ perceptions regard-
ing the evolution of availability of medical services in their
practice area. More precisely, it collected information about
(1) their perception of the GP density of their practice area
(from 1=very insufficient to 4=completely sufficient); (2)
perceived difficulties when dealing with patients’ requests
(3 items): whether these difficulties resulted in refusing
new patients (both enrolled or casual) or increasing waiting
times; (3) work-related stress (3 items): whether the work-
ing hours adapted well to their personal commitments, they

worked longer than desired or cut on training time and (4)
use of e-health tools (3 items): electronic patient records,
e-prescribing software and secured email service. We con-
structed a dummy variable to isolate the GPs reporting a
practice in an area with ‘very insufficient’ GP density.

In an alternative specification described in the next sec-
tion, we also use questions related to GPs’ motivations for
choosing their current practice location (5 items): health-
care services available in the area, the possibility of creat-
ing or joining a group practice, the search for an area with
low GP density, available amenities for the GPs’ families,
and a previous experience as an intern, locum, or associate
in the area. Respondents could select multiple items
simultaneously.

Second questionnaire addressed GPs’ self-reported vac-
cine recommendation frequency (1 =never-4=always) in 6
specific vaccine situations, referring to specific populations
cited below, chosen because their current vaccination cov-
erage rates in France do not meet official public health
objectives: (1) measles, mumps, and rubella for non-
immune adolescents (catch-up), (2) pertussis in the imme-
diate postpartum period for new mothers who did not
receive a dose prior to their pregnancy, (3) meningococcal
C for 12-month-old infants, (4) human papillomavirus for
children aged 11 to 14, (5) hepatitis B for adolescents
(catch-up) and (6) seasonal influenza for adults under 65
with chronic condition.

We use a dummy variable indicating GPs reporting
enrolment in MGP. GPs were also asked about their (part-
time) practice of alternative medicine, for example, homoe-
opathy and acupuncture.
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Table I. Sample characteristics, national panel of French GPs (n=1209).

% n Total MGP
Perceived low GP density
Very insufficient 1184 21.59 29.47%*
Rather insufficient 47.66 40.94**
Sufficient 25.25 24.97%*
Completely sufficient 5.50 4.62**
MGP 1137 11.69 -
Age
<50 1209 33.68 48.97
50-59 40.67 34.72
60+ 25.65 16.31
Female 1209 39.13 40.62
Occasional practice of complementary 1205 15.83 15.62
medicine
French DEPrivation index >0 1209 56.44 69.87+F*
Work-related stress
Working hours do not adapt well to 1198 40.96 42.76
their personal commitments
Works longer than desired 1194 70.70 76.01
Cuts on training time 1194 43.10 49.03
Use of e-health tools
Uses electronic patient records 1189 91.59 99.66%F*
Uses e-prescribing software 1172 84.53 93.77%F*
Uses secure email service 1188 91.49 98.87+**

Source: DREES, ORS and URPS Provence-Alpes-Céte d’Azur and Pays de la Loire, 4™ Panel d’observation des pratiques et des conditions

d’exercice en médecine générale de ville.

Abbreviations: GPs, general practitioners; MGP, multi-professional group practices.

Weighted data.
P value: *P<0.I; **P < 0.05; ***P<0.01.

We also enriched the survey data by the French
Deprivation index (FDEP) calculated at the municipality
level in 2015.8° This score was constructed by the French
National Institute of Health and Medical Research (Inserm)
from National Institute of Statistics and Economic Studies
(Insee) data on 4 dimensions: (1) the unemployment rate in
the active population aged 15 to 64; (2) the percentage of
blue-collar workers in the active population aged 15 to 64;
(3) the percentage of high school graduates in the popula-
tion aged over 15 years old and (4) the median income per
consumption unit. The FDEP index varies between —4 and
4: the higher the score, the greater the deprivation. We used
a dummy variable to isolate the most deprived municipali-
ties (with positive FDEP index).

Statistical Analysis

For the descriptive analyses, data were weighted to match
the nationwide GP population in terms of stratification
variables to correct for possible systematic non-response
bias.

We used confirmatory factor analysis (CFA) to con-
struct 4 latent variables of interest: (1) difficulties when
dealing with patients’ requests (demand absorption
capacity, a proxy of quantity of care, DV1), (2) self-
reported vaccine recommendation frequency (a proxy for
quality of care, DV2), (3) work-related stress (mediator

1, M1) and (4) use of e-health tools (mediator 2, M2).
Full list of variables used to construct the latent variables
is presented in Tables 1 and 2. The results of CFA are
available in Table A1.

We draw on the conceptual framework described above
to motivate our mediation analysis. We assumed that low
GP density influences GPs’ work-related stress (M1) as
well as their use of e-health tools (M2) and ultimately the
quantity of care (DV1) and the quality of care (DV2; Model
1; see Appendix 1 for details of the empirical strategy).

The issue of the potential endogeneity of variables
(MGP in particular) due to omitted variables is addressed
through the inclusion of adequate controls (age, gender,
workload, positive FDEP index, and occasional practice of
complementary medicine) in the multiple-stage least
squares analysis (since instrumental variables method is not
recommended to deal with omitted variables, as it would
require a specific instrument for each link assessed in the
SEM). The risk of reverse causality is handled by the out-
line of the structural equation modelling.®'-%3 For example,
note that in our case (Model 2) the endogeneity of practice
in MGP to GP density is included in the structural model-
ling, with the reverse causality excluded (that practice in
MGP causes GP density to decline, which is not a plausible
assumption). However, we do provide the results that
include bidirectionality between practice in MGP and GP
density (the causality flows both ways) as a robustness
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Table 2. Dependent variables, national panel of French GPs (n=1209).

Demand absorption capacity, % n No Yes
Does not refuse new patients (enrolled) Total 1194 55.62 44.38
in MGP 1126 49.88 50.12
Does not refuse new patients (casual) Total 1194 42.97 57.03
in MGP 1126 48.60 51.40
Does not increase waiting times Total 1194 53.66 46.34
in MGP 1126 67.61%* 32.39%k*
Vaccine recommendations, % n Never Sometimes  Often Always
Measles, mumps, and rubella for non-immune  Total 1193 1.42 13.80 24.90 59.89
adolescents (catch-up) in MGP 1121 0.18 14.81 21.30 63.71
Pertussis in the immediate postpartum period Total 1174 773 10.76 20.05 61.46
for new mothers who did not receive a dose  in MGP 1104 5.01 10.81 22.27 61.90
prior to their pregnancy
Meningococcal C for 12-month-old infants Total 1187 I.19 6.80 12.17 79.84
in MGP e 0.37%%% 233wk 6.03%%* 91.27%%¢
Human papillomavirus for children aged Il to  Total 1194 3.31 14.85 42.26 39.58
14 in MGP 1122 3.15 7.82 41.10 47.93
Hepatitis B for adolescents (catch-up) Total 1199 1.97 23.25 37.10 37.68
in MGP 1127 2.20 21.71 39.54 36.56
Seasonal influenza for adults under 65 with Total 1203 0.09 6.71 37.88 55.31
chronic condition in MGP 1131 0.18 5.75 40.29 53.78

Source: DREES, ORS and URPS Provence-Alpes-Céte d’Azur and Pays de la Loire, 4°™ Panel d’observation des pratiques et des conditions

d’exercice en médecine générale de ville.

Abbreviations: GPs, general practitioners; MGP, multi-professional group practices.

Weighted data.
P value:*P < 0.1; **P < 0.05; **P < 0.01.

check. We also test a model that includes the effects of
work-related stress on quality of care and that of use of
e-health tools on quantity of care.

To provide additional robustness checks and reinforce
the evidence, we also run another specification where, in
addition to previously described control variables, we
included a set of dummy variables regarding GPs’ motiva-
tions for choosing the current practice location (as detailed
in Zaytseva et al.®). This strategy represents, in our view, an
initial attempt to address the potential endogeneity of MGP
status (see results in Appendix 3). A second strategy to
address endogeneity, as suggested by the reviewer, involved
implementing a balanced control-group/treatment-group
design using a matching method as a pre-processing step
(Appendix 4). In the first step, coarsened exact matching
(CEM) was applied, based on the previously described set
of control variables, to account for enrolment in MGP. In
the second step, we conducted the SEM analysis using the
previously defined framework (as presented in Figure 1) on
the matched samples, MGP versus non-MGP practices.

Model fit was assessed by the root mean square error of
approximation (RMSEA), the comparative fit index (CFI),
the Tucker-Lewis index (TLI), and the standardized root
mean square residual (SRMR). Models with CFI>0.90,
TLI>0.90, RMSEA <0.08 and SRMR < 0.08 were con-
sidered to fit reasonably or well.®*

All analyses were based on two-sided P-values and con-
ducted with Stata 14 (StataCorp. College Station, Texas).
We used the STROBE cross sectional checklist when writ-
ing our report.®

Results
Summary Statistics

Out of 3304 GPs who completed the inclusion question-
naire, 3076 (a response rate of 93% compared to the inclu-
sion wave) responded to the first wave used in this study
(collected from October 2018 to April 2019), 2412 (73%)
to the second wave (December 2019 and March 2020), and
1209 (37%) to the last wave (October 2020 and November
2020). When comparing respondents of the last wave
according to stratification variables, male or older GPs, as
well as those with the highest workload were among those
who did not participate in the last wave (P <<0.01 for all 3
variables). There was no significant difference regarding
GP density of practice area.

Of 1209 French GPs still enrolled in 2020, 40% of GPs
were female, about a third were younger than 50 years old
(Table 1). Twelve percent were enrolled in an MGP and
15% occasionally practiced complementary medicine.

Twenty-one percent reported that they practiced in an
area with very insufficient GP density and 48% declared
practicing in an area with insufficient GP supply. When
compared to objective indicator of practicing in an under-
served area, that is, an area where a patient could have had
access to less than 2.8 consultations per year, that corre-
sponds to lowest 10% of national GP density distribution,
among the GPs that were objectively practicing in an area
with very insufficient GP supply, only 38% had the match-
ing perception. This justifies the use of the dichotomized
(very insufficient, other) indicator of perceived density.
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Figure 3. Unstandardized direct effects of paths of the multiple mediation model on demand absorption capacity and vaccine

recommendation frequency (Model I: n=1070).

Non-weighted data. Coefficients are estimated from linear regression equations.

Model was adjusted for age, gender, deprivation index and occasional practice of complementary medicine. Latent variables (factors) are
represented by circles, and measured variables (items) by rectangles; arrows point in the hypothesized direction of influence.

Goodness of fit interpretation: Root mean squared error of approximation (RMSEA): 0 <RMSEA < 0.05 (close fit), 0.05 < RMSEA < 0.08 (acceptable
fit); Comparative fit index (CFl) > 0.90; Tucker—Lewis index (TLI) > 0.90; Standardized root mean squared residual (SRMR): 0 < SRMR < 0.05 (good

fit), 0.05<SRMR < 0.10 (acceptable fit).

Goodness of fit: RMSEA=0.028; CFI=0.933; TLI=0.915; SRMR=0.030; R>=0.427.

P value: *P<<0.1; **P < 0.05; **P<<0.01.

The proportion of those reporting to practice in an area
with very insufficient GP density was significantly higher
(29%) for those practicing in an MGP. More than a half
(56%) were practicing in deprived areas; this proportion
was significantly higher (70%) for those enrolled in MGP.

More than 4 GPs out of 10 reported that their working
hours did not adapt well to their personal commitments or
that they had to cut on training time. Seventy percent
reported that they had to work longer than desired.

Most GPs declared using diverse e-health tools: 92%
used electronic patient record and secure email services,
and 85% used e-prescribing software. These proportions
were significantly higher for GPs enrolled in MGP (99%,
99% and 94% respectively).

Around half of GPs were able to accept new patients:
44% for consultations with enrolled patients and 57% for
casual consultations (Table 2). Forty-six percent managed
to maintain their waiting times compared to 32% of GPs in
MGP.

Almost all GPs (92%) claimed to always or often recom-
mend meningococcal C vaccine for 12-month-old infants
(97% in MGP) and seasonal influenza for adults with
chronic conditions. More than 80% recommended measles,

mumps and rubella catch-up for adolescents, pertussis for
new mothers and human papillomavirus vaccines for chil-
dren aged 11 to 14. Two-third of GPs declared recommend-
ing hepatitis B catch-up for adolescents. Some vaccines, for
example, hepatitis B catch-up, human papillomavirus, a
seasonal influenza, were less systematically recommended
by the GPs.

Mediation Analysis Results

The unstandardized direct effects of the mediation analysis
are presented in Figures 1 and 3. Table 3 provides the full
results with total standardized effects, which allows for
comparison across both models.

Overall, the quantity of care delivered was negatively
affected by perceived GP density as well as work-related
stress with standardized effects indicating a large mediation
effect for perceived GP density (—0.371 in both specifica-
tions) and a moderate mediation effect for work-related
stress (—0.187 in Model 1 and —0.192 in Model 2), consist-
ent with Cohen’s benchmarks (Table 3). The quality of care
was not significantly affected by the GP density, while
higher levels of quality were linked to greater use of
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e-health tools, showing a moderate mediation effect with
coefficients of similar magnitude (—0.166 vs —0.168) across
both specifications. Adding MGP as a mediator (Model 2)
had no significant impact on the outcome variables. As for
other mediating factors, low perceived GP density was
associated with higher levels of work-related stress, with
the coefficients for both variables of the same magnitude in
both models (moderate mediation effect: 0.210 vs 0.211).
Additionally, low GP density was associated with greater
enrolment in MGPs, although this demonstrated only a
small mediation effect (0.078 in Model 2).

Female GPs were likely to have lower demand absorp-
tion capacity (—0.179 in Model 1 vs —0.171 in Model 2) and
to recommend vaccines more often (0.142 vs 0.134), with
both effects being moderate in magnitude. Older GPs were
more likely to absorb demand more efficiently (moderate
effect), even more so in the second specification. They
were also less likely to use e-health tools (large effect, to a
lesser extent in Model 2) and enrol in MGP (moderate
effect). Practice of complementary medicine was associ-
ated with lower frequency of vaccine recommendations
(small effect), while greater workload had a positive and
moderate impact on quality; the coefficients for both vari-
ables were of the same magnitude in both models. A higher
workload was also associated with greater work-related
stress (moderate effect with higher impact in Model 2).
Additionally, in Model 1, a higher workload was linked to
lower demand absorption capacity and lower use of e-health
tools with both effects being of small magnitude. Finally,
there was a positive and moderate association between
practice in a deprived area and enrolment in an MGP.

When disentangling between direct and indirect
(unstandardized) effects, in the absence of potential media-
tors, our results suggest that the relation between GP den-
sity and quantity of care delivered was negative and
significant (o; = —0.220); there was no significant effect
found on the quality of care (Figure 3). In the presence of
mediators (work-related stress (M1) and use of e-health
tools (M2)), GP density was significantly and positively
associated with work-related stress (6, = 0.122), which was
consecutively associated with a degraded demand absorp-
tion capacity (o, =—0.191). This sequence of correlations
shows that the initial correlation between GP density and
demand absorption capacity is mediated by work-related
stress and this mediating effect can be quantified by the
product of these coefficients (5,x oc;=—0.023). Moreover,
higher use of e-health tools (M2) was associated with
greater vaccine recommendations frequency (S, =0.317).
Lastly, after the introduction of enrolment in MGP as a
‘mediator of mediators’ (Figure 1), we found that GPs in
MGP tended to use more e-health tools, with a favourable
effect on our measure of quality of care, vaccine recom-
mendations. However, we failed to find any significant
improvements of practice in MGP on work-related stress.
These results hold when accounting for the covariance
between GP density and practice in MGPs, as well as when
including the effects of work-related stress on the quality of
care and the use of e-health tools on the quantity of care
(results available on request). Additionally, they remain

consistent when we add control variables related to GPs’
motivations for choosing their current practice location (in
Model 2 only), although the goodness-of fit was slightly
lower (Tucker-Lewis index between 0.80 and 0.90). The
quantity of care was negatively affected by perceived GP
density (Table A2; large mediation effect: —0.367 in Model
2) and by work-related stress (moderate effect: —0.182).
Higher quality of care was linked to greater use of e-health
tools, showing a moderate mediation effect (0.148).
Moreover, perceived low GP density was moderately asso-
ciated with higher levels of work-related stress (0.203) and
greater enrolment in MGPs (0.062). Among the control
variables related to GPs’ motivations for choosing their
current practice location, seeking an area with low GP den-
sity and the possibility of creating or joining a group prac-
tice had a moderate positive effect on enrolling in an MGP
(0.132 and 0.278, respectively).

Finally, using coarsened exact matching (CEM) as a pre-
processing step yields consistent results. The CEM con-
structs a balanced sample of 1070 individuals, who exhibit
comparable characteristics related to ‘being in an MGP’
(120 individuals in treatment group). Subsequently, within
this sample of 1070 GPs (915 in the second model), the
same SEM was re-estimated. We obtained some differences
in the magnitude of certain coefficients, but no changes in
their direction or statistical significance (See Appendix 4:
Figures A1 and A2). For instance, the quantity of care was
negatively affected by perceived GP density (Table A3;
large mediation effect: —0.371 in Model 1 and —0.385 in
Model 2) and by work-related stress (moderate effect:
—0.187 in Model 1 and —0.170 in Model 2). Higher quality
was linked to greater use of e-health tools, showing a mod-
erate to small mediation effect (0.166 vs 0.092). Moreover,
perceived low GP density was moderately associated with
higher levels of work-related stress (0.210 vs 0.202) and
with greater enrolment in MGPs (0.086 in Model 2).

Discussion

To the best of our knowledge, this is the first study to ana-
lyse the underlying mediation effects behind the relation-
ship between GP density and quantity and quality of
primary care that also analyses integrated primary care
teams’ option as a possible response to the decreasing
density.

We found that lower density is associated with lower
demand absorption capacity as a proxy for quantity of care.
We confirmed, at the country level, the existence of a nega-
tive relationship between GP density and work-related
stress, in line with Picquendar et a/.¥* We show that lower
level of work-related stress is a key mediator in handling
patients’ requests.*>*

As the statistical framework (using structural equations)
allows correcting for the self-selection into MGP, we also
amend some unstable results contained in the related litera-
ture: contrary to Cassou et al.!' we did not find a significant
impact of enrolment in MGP on the demand absorption
capacity. A difference between their work and ours might
stem from the sample of GPs that are included in both
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research papers. While the study population of Cassou
et al."" originates from an exhaustive anonymous adminis-
trative database of self-employed GPs, it is restricted to
MGPs accredited by Social Security that represent about
half of French MGPs, that are subject to stricter require-
ments from the health authorities to receive an add-on pay-
ment. For instance, the accredited MGPs are supposed to
have extended hours to ensure the continuity of care, which
might explain the increase in the number of patients seen by
the GP that they observe. Unfortunately, our data does not
allow us to verify the number of GPs practising in an
accredited MGP within the sample. Additionally, our study
utilizes declared demand absorption capacity rather than
the number of office visits, home visits, and technical pro-
cedures used in the other study. It should be also mentioned
that the number of GPs in MGP within our sample is smaller
than that in the other study (270 GPs vs 813 GPs).

Even outside the French context, the finding that there is
no significant effect of an enrolment in integrated practices
on absorption capacity is unusual (but not without prece-
dent, see Nolte and McKee®). The heterogeneity in con-
figuration of the integrated practices that we have in our
study might be an explanation: while MGPs require two
full-time equivalent GPs and 1 paramedic to be recognized
as such by health authorities, the size and list of profession-
als available at the practice might vary across the country.
Therefore, the size of the integrated practices might be
insufficient to fully absorb the demand and/or its composi-
tion (eg, in paramedics) might not be adapted to the charac-
teristics of the practice area, for example, does not consider
the part of the ageing population that generates more care
demand. Moreover, while there is a minimum composition
requirement to create an MGP, there is no obligation to
demonstrate that vertical integration, such as task delega-
tion, is employed successfully. Another plausible explana-
tion might be that once enrolled in an MGP, GPs adjust
their working hours to achieve better work-life balance.
Finally, it is possible that the efficiency gains generated by
enrolment in an MGP are not reflected in quantity, but
rather in quality.>!*

GP density indirectly affects the quality of care. As
expected, more MGPs are located in underserved areas.’
While we do not find a direct effect of practicing in MGP
on the quality of care, we found that practicing in MGP is
indirectly able to generate better quality of care. Enrolment
in MGP was associated with higher use of e-health tools
and, consecutively, with higher frequency of vaccine rec-
ommendations: e-health tools can be used to systemati-
cally identify unvaccinated patients in a practice and send
an automated reminder to the GP that a vaccination is
due, 58626465

A limitation of our research is the use of survey data, so
social desirability or conformity biases cannot be ruled out.
For instance, these biases might be particularly relevant
regarding GPs’ self-reported vaccine recommendation
behaviours. To mitigate potential selection bias resulting
from specific opinions or attitudes, the GPs had no prior
information on the survey topics before consenting to

participate in the panel. Furthermore, we control for age,
gender, workload, and occasional practice of complementary
medicine, as these characteristics are known to be associated
with vaccine recommendation behaviour.®® Additionally, it
seems plausible that social desirability bias might be higher
during Covid-19 pandemic. However, when comparing with
a survey on vaccination that was conducted in 2014 among
1582 GPs using a very similar sampling strategy,’® the fre-
quency of vaccine recommendations remains relatively sta-
ble for measles, mumps, and rubella vaccine (59.9% ‘always’
recommend this vaccine both in 2014 and our 2020 sample),
hepatitis B catch-up (34.0% in 2014% vs 37.7% in 2020) and
seasonal influenza vaccine (57.6% in 2014% vs 55.3% in
2020). In contrast, there is a significant improvement regard-
ing the recommendation of the meningococcal C vaccine for
12-month-old infants (from 51.7% to 79.8%). This improve-
ment can be attributed to the extension of vaccination
mandates for children from 3 (diphtheria, tetanus and polio-
myelitis) to 11 vaccinations in 2018,8” with GPs becoming
aware of and aligning with these new requirements.
Another limitation is that we consider only a set of 3
mediators (work-related stress, use of e-health tools and
enrolment in an MGP), while other factors, such as consul-
tation length or trust in institutions, may be of importance
both in prevention activities and vaccination. While the
choice of mediators is justified by our conceptual frame-
work, existing literature and data availability, further studies
are needed to consider a broader set of mediators and/or out-
come variables related to the quality and quantity of care.

Conclusion

This study shows that an enrolment in MGP as a response
to a decreasing medical density, although disappointing in
terms of quantity of care supplied, has the potential to
improve the quality of care provided to the patients. While
a previous study that investigated the performance of GPs
in MGP during Covid-19 pandemics found that GPs in
MGP ensured better follow-up of patients with chronic con-
ditions during the lockdown than those practicing outside
MGP,? our results strengthen the evidence of better qualita-
tive performance of GPs when considering their regular
practice styles, such as their vaccination recommendation
practices. Thus, further development of integrated primary
care teams similar to MGPs appears beneficial to the
patients located in underserved areas. This appears particu-
larly relevant to address challenges of the provision of pre-
ventive measures (such as vaccination), since one of the
requirements to establish an MGP is the participation in
public health, prevention and health education activities in
their catchment area. One remaining difficulty is the heter-
ogeneity in MGP configurations in France, which carries
the risk of insufficient integration among health profession-
als and, consequently, does not fully succeed in reallocating
medical time towards improved labour productivity and
quality gains.>® Future policies should enforce stricter cri-
teria for MGP composition, including mandatory vertical
task delegation — particularly between GPs and nurses.
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