
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Revue d’Épid�emiologie et de Sant�e Publique 69 (2021) 255−264

Disponible en ligne sur

ScienceDirect
www.sciencedirect.com
Article original
The impact of the COVID-19 epidemic on primary care in South-eastern

France: implementation of a real-time monitoring system based on
regional health insurance system data

L’impact de l’�epid�emie de Covid-19 sur les soins de premier recours en r�egion
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2 Direction de la Coordination r�egionale de la Gestion Du Risque (DCGDR), 56 chemin Joseph Aiguier, 13009 Marseille
3 Agence R�egionale de Sant�e (ARS) Provence-Alpes-Côte d’Azur, 132 boulevard de Paris, 13002 Marseille
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A B S T R A C T

Background. – The spring 2020 COVID-19 epidemic severely impacted France’s healthcare system. The
associated lockdown (17 March- 11 May 2020) and the risk of exposure to SARS-CoV-2 led patients to
change their use of healthcare. This article presents the development and implementation of a real-
time system to monitor i) private doctors’ activity in South-eastern France, and ii) changes in prescrip-
tion of drugs for people with diabetes, mental health disorders and for certain vaccines from Mars
2020 to October 2020.
Methods. – Data extracted from the regional healthcare insurance databases for 2019 and 2020 were used to
construct indicators of healthcare use. They were calculated on a weekly basis, starting from week 2 2020
and compared for the same period between 2019 and 2020.
Results. – Private doctors’ activity decreased during the spring 2020 lockdown (by 23 % for general prac-
titioners and 46 % for specialists), followed by an almost complete return to normal after it ended until
week 41. Over the same period, a huge increase in teleconsultations was observed, accounting for 30 %
of private doctors’ consultations at the height of the crisis. The start of the lockdown was marked by a
peak in drug prescriptions, while vaccinations declined sharply (by 39 % for the measles, mumps and
rubella (MMR) vaccine in children under 5 years old, and by 54 % for human papillomavirus vaccine in
girls aged 10-14 years old).
Conclusion. – The ongoing COVID-19 epidemic may lead to health consequences other than those
directly attributable to the disease itself. Specifically, lockdowns and foregoing healthcare could be
very harmful at the individual and population levels. The latter issue is a concern for French public
authorities, which have implemented actions aimed at encouraging patients to immediately seek treat-
ment. However, the COVID-19 crisis has also created opportunities, such as the roll-out of teleconsulta-
tion and tele-expertise. The indicators described here as part of the monitoring system can help public
decision-makers to become more responsive and to implement tailored actions to better meet the
general population’s healthcare needs.
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R É S U M É

Position du probl�eme. – L’�epid�emie de Covid-19 du printemps 2020 a fortement affect�e le syst�eme de soins. Le
confinement et les risques d’exposition au coronavirus ont incit�e les patients �a modifier leur recours aux
soins. L’objectif �etait de partager un retour d’exp�erience sur la mise en place d’un dispositif de surveillance
en temps r�eel de l’activit�e des m�edecins lib�eraux de la r�egion Provence-Alpes-Côte d’Azur, et de l’�evolution
des remboursements de m�edicaments prescrits aux assur�es du r�egime g�en�eral pour le diab�ete, pour des trou-
bles de la sant�e mentale et pour certains vaccins.
M�ethodes. – Les donn�ees ont �et�e extraites �a partir des bases r�egionales de l’Assurance maladie pour les ann�ees
2019 et 2020. Elles ont permis de construire des indicateurs en date de soins pour le r�egime g�en�eral stricto
sensu, calcul�es de façon hebdomadaire, �a partir de la semaine 2.
R�esultats. – On constate une chute d’activit�e des m�edecins lib�eraux lors du confinement (-23 % pour les
m�edecins g�en�eralistes ; -46 % pour les sp�ecialistes), suivie d’un quasi retour �a la normale par la suite. Dans le
même temps, les t�el�econsultations ont connu un v�eritable essor : elles ont constitu�e 30 % des actes des
m�edecins lib�eraux au plus fort de la crise. Le d�ebut du confinement a �et�e marqu�e par un pic d’approvisionne-
ment en m�edicaments, tandis que la vaccination a fortement diminu�e (-39 % concernant le vaccin contre la
rougeole, les oreillons et la rub�eole chez les enfants de moins de 5 ans ; -54 % pour le vaccin contre les papil-
lomavirus humains chez les filles de 10-14 ans).
Conclusion. – L’�epid�emie de Covid-19 risque d’entrâıner d’autres cons�equences sanitaires que celles directe-
ment imputables �a la Covid-19 elle-même. Le renoncement aux soins pourrait causer des retards de soins for-
tement pr�ejudiciables aux individus et �a la collectivit�e. Ces questions inqui�etent les autorit�es publiques, qui
mettent en place des actions visant �a inciter les patients �a se soigner sans tarder. Mais la crise li�ee �a la Covid-
19 a aussi cr�e�e des opportunit�es, telles que le d�eploiement de la t�el�econsultation et de la t�el�eexpertise. Bien
que partiels, les indicateurs mis en œuvre peuvent permettre aux d�ecideurs publics d’être r�eactifs et de met-
tre en place certaines actions afin de r�epondre aux besoins de sant�e des populations.

© 2021 Elsevier Masson SAS. All rights reserved.
1 France’s National Health Insurance System - which includes several different
schemes - provides full or partial reimbursement for health expenditures to all persons
living in the country.
1. Introduction

In spring 2020, the coronavirus disease (COVID-19) epidemic
severely impacted France’s healthcare system, with contrasting
effects on community and hospital settings. Some hospital services
had to deal with a large influx of patients - most of whom were
admitted for COVID-19 - while in community settings, general practi-
tioners, specialists, and other healthcare professionals saw their prac-
tices being deserted by patients, with a resulting decrease and/or
modification of their professional activity [1-2]. The reasons why
patients limited their use of healthcare were i) the country’s first
lockdown in spring 2020, and ii) the risks of exposure to the disease.
Between March 16 and April 12, 2020, the number of consultations
with general practitioners decreased by a factor of over fifteen [3].
This is why the Ministry of Social Affairs and Health issued a general
guidelines sheet [4] at the beginning of April 2020, and encouraged
people who required essential non-COVID-19-related care to contact
their doctor so as not to unduly delay treatment, as postponing it
could be harmful [5]. One study suggests that, during the lockdown,
the number of heart attacks in the Paris area was twice that for the
same period in previous years. The authors provided several hypo-
theses for this, including saturation of the overall healthcare system
and the fact that medical monitoring of patients was sometimes
interrupted during the lockdown period [6].

The deployment of teleconsultation (i.e., access to remote medical
consultations by video) improved the continuity of care, especially
for patients with chronic diseases. In order to support this deploy-
ment, the conditions for implementing and managing teleconsulta-
tion were simplified and extended over the full official nationwide
health emergency period (March 23 to July 10, 2020). Specifically, as
an exception to normal practice, telephone-based consultations were
authorized for people diagnosed with or suspected of having COVID-
19, people with official Long-Term Illness (Affection de Longue Dur�ee
(ALD)) status (a special status for which healthcare costs are comple-
tely covered by the National Health Insurance System for a specific
list of illnesses), people over the age of 70, people living in areas
without internet coverage, and pregnant women [7]. Between March
and April 2020, the National Health Insurance System counted
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5.5 million teleconsultations, 30 times more than the number bet-
ween February and March 2020 [8]. Between March 23 and July 10,
pharmacists were also temporarily authorized to dispense treat-
ments to patients with renewable prescriptions that had expired
(Public Health Emergency Decree, March 23, 2020).

In this exceptional health crisis context, it was essential to objec-
tify, monitor, and quantify the changes in the use of non-hospital
care, in order to both anticipate the possible consequences of these
changes on public health, and to study how private doctors adapted
to this situation by modifying their activities and by appropriating
new tools, in particular teleconsultation. Obtaining this information
in real time was critical in order to ensure that health authorities
could respond quickly and tailor their response and associated inter-
ventions as closely as possible to this dynamic situation.

In order to have indicators which could be used to monitor chan-
ges in the levels and types of community healthcare use during the
crisis, a real-time monitoring system was set up and implemented at
the beginning of the country’s first lockdown and continues today, in
order to respond, among other things, to concerns about the risk of
saturation of the non-hospital healthcare system, but also to concerns
over patients possibly foregoing or delaying their use of healthcare.
More specifically, this real-time system monitors 1) the activity (i.e.,
physical and remote consultations) of general practitioners and pri-
vate specialists in the Provence-Alpes-Côte d'Azur region, and 2) the
evolution of reimbursements for drugs prescribed to persons with
diabetes, mental health disorders and certain vaccines, who live in
the South-east and are covered under the National Health Insurance’s
General Scheme1.

This article presents the development of the monitoring system
and its results from week 2 to week 41, 2020. Apart from discussing
the system in terms of public health (i.e., quantifying the general
public’s waiving of community healthcare use, associated risks with
waiving and delaying treatment, and the use of new consultation
methods), we also identify its strengths and limitations. Finally, we



2 These results are updated and are available online in dashboards accessible on the
site : http : //www.orspaca.org/covid19/tableaux-bord-covid19
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discuss the prospects for its future use both in crisis and non-crisis
contexts.

2. Materials and Methods

2.1. Data source

Data were extracted from the Health Insurance Information Sys-
tem regional database (Erasme : Extraction, research and analyses for
a medico-economic monitoring) for the years 2019 and 2020. Only
data for insured people covered under the National Health Insuran-
ce’s General Scheme were used in the tool, in order to ensure that
comparisons of indicators could be made over time. More specifically,
data on the other health insurance schemes (covering teachers,
officials, self-employed workers, etc.) were excluded. The
General Scheme covers more than 85 % of the population in the
South-east [9].

In order to study the behaviours of insured persons over time,
data were extracted for the date on which care was provided (date of
private doctor consultation, and date that prescribed drugs were dis-
pensed).

2.1.1. Activity of private doctors
For this dimension, the population comprised private doctors

practicing in the Provence-Alpes-Côte d'Azur region, who provided
care to persons covered under the General health insurance scheme.
In 2020, the South-east had 5,230 private general practitioners and
6,120 private specialists [10].

2.1.2. Drug reimbursement data
For this dimension, the population comprised people covered by

the General health insurance scheme affiliated to one of the six
health insurance local offices (CPAM) in the South-east at the time of
data extraction (3rd quarter 2020).

For each therapeutic class of drugs studied, the data extracted
included all reimbursements for drugs dispensed in community phar-
macies, irrespective of the type of prescribing physician (private, or
hospital-based). Medicines dispensed in hospitals or nursing homes
with an internal pharmacy were not taken into account in the moni-
toring system because this information is not available in the databa-
ses used.

The choice of which drugs/vaccines to study was primarily based
on the major COVID-19-related public health issues which France
faced in the spring of 2020, the associated lockdown and subsequent
end of lockdown. More specifically these issues concerned i) the
management of chronic pathologies (e.g., reimbursements for diabe-
tes drugs were selected as a tracer indicator), mental health (e.g.,
monitoring reimbursements for psychotropic drugs), and prevention
(e.g., reimbursements for vaccines). The selection of specific thera-
peutic classes was based on previous work on these themes [11-12],
on algorithms used in the mapping of pathologies which were deve-
loped by the National Health Insurance Fund (Caisse nationale d’Assu-
rance Maladie (Cnam)) [13], and on a national study dedicated to
drug use during the pandemic [14].

2.2. Indicators

The indicators selected as part of the development of the monitor-
ing system were calculated weekly, from week 2 to week 41 (end
date of available data for the current article) for 2020, and for the
same period in 2019, in order to be able to make comparisons.

2.2.1. Indicators for private doctors’ activity
The indicators were based on the number of medical consulta-

tions performed :
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- For general practitioners : the number of office-based consulta-
tions, home visits, and teleconsultations.

- For specialists : the number of office-based consultations and tele-
consultations. We detailed data according to eight medical spe-
cialties (cardiology, endocrinology, gynaecology, nephrology,
neurology, paediatrics, pneumology and psychiatry) in order to
refine certain results.

The identification of consultations for patients with chronic
conditions (ALD, see above) made it possible to focus on the
monitoring of a particularly vulnerable population when contami-
nated by SARS-CoV-2, or when not provided prompt care for their
chronic illness.

In addition to these weekly measurements, which provided ‘cycli-
cal’ information by measuring the change of healthcare use from one
week to the next (e.g., week N of 2020 compared with week N-1 of
2020), cumulative measures (number of consultations since week 2
of 2020) provided more ‘structural’ information by providing a
‘smoothed’ evolution over the entire period.

2.2.2. Drug reimbursement indicators
The indicators selected for this theme were :

- Drug dispensing : number of insured persons with at least one
reimbursement for each of the following drugs : insulin, oral anti-
diabetic drugs, antidepressants, anxiolytics/hypnotics, or neuro-
leptics ;

- Vaccination : number of insured persons with at least one reim-
bursement for i) a pentavalent or hexavalent vaccine in children
under one year old, ii) vaccination against measles and rubella or
MMR vaccination in children under five years of age, and finally,
iii) vaccination against the human papillomavirus (HPV) in girls
aged 10 to 14 years.

We stratified some of these indicators according to sex and age to
refine certain results. Figure 1 shows the distribution of the regional
population by sex and age in 2020.

3. Results2

A sharp drop in private doctors’ activity during the spring 2020 lock-
down, followed by an almost full return to normality

Table 1 summarizes the evolution of private doctors’ activity
in the South-east at various pivotal moments in spring 2020
(before, during and after the first lockdown) compared with the
same periods in the previous year. According to the data extrac-
ted from the local health insurance databases, general practitio-
ner activity - measured by the number of medical consultations
(office-based and home visits), fell by 23 % during the lockdown
(week 12 to week 19) compared with the same period in 2019.
Specialists’ activity fell by 46 % over this same period (Figure 2).
The decrease in the number of consultations was especially high
from the first week of the lockdown (week 12) : -23 % compared
to the previous week for general practitioners, and -50 % for spe-
cialists (Figure 2).

From week 22 (i.e., three weeks after the end of the lockdown)
onward, private doctors’ activity was close to that in 2019 : for exam-
ple, for week 35, the extracted data indicated 290,000 general practi-
tioner consultations in 2020, compared with 295,000 in 2019
(Figure 3). For specialists, the respective numbers were 90,000 and
100,000.

The more ‘structural’ approach (see above), which looked at
cumulative activity over the first eight months of the year (weeks 2

http://www.orspaca.org/covid19/tableaux-bord-covid19


Fig. 1. Distribution of the population of the Provence-Alpes-Côte d�Azur region by sex and age in 2020Source : INSEE

Table 1
Evolution in healthcare use in the Provence-Alpes-Côte d�Azur region between 2019 and 2020

w10 (before 1st

lockdown 2020)
w12 (beginning of 1st

lockdown 2020)
w19 (end of 1st

lockdown 2020)
w23 (1 month after 1st

lockdown 2020)
w31 (3 months 1st

lockdown 2020)

Number of consultations - general
practitioners

+7,3 % -22,0 % -32,3 % -23,1 % +4,0 %

Number of teleconsultations − gen-
eral practitioners

x 78 x 1172 x 1103 x 480 x 157

Number of consultations - specialists +2,9 % -52,8 % -43,3 % -18,9 % +15,0 %
Number of teleconsultations -
specialists

x 78 x 2640 x 1160 x 279 x 157

Number of insured persons reim-
bursed for oral antidiabetic drugs

+7,0 % +47,9 % -0,6 % -12,8 % -1,4 %

Number of insured females aged girls
10-14 years old reimbursed for
HPV vaccine

+7,5 % -53,3 % -20,8 % -7,2 % +25,3 %

Source : Erasme (Extraction, research and analyses for a medico-economic monitoring) database (part of the Health Insurance Information system (SIAM)) - Data for date of care
for persons insured under the General Health Insurance Regime.
Reading : The number of consultations by general practitioners during week 10 (W10 - before the first lockdown) increased by 7.3 % between 2019 and 2020. Teleconsultations
multiplied by a factor of 78 during week 10 of 2020, compared with the same week in 2019.

Fig. 2. Weekly change in the number of consultations in private specialist doctors’ offices in the Provence-Alpes-Côte d�Azur region in 2019 and 2020
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to 35), complemented these results3. More specifically, from week
2 of 2020, the overall decrease in general practitioner activity
was measured at 2.7 % compared with the same period (weeks 2
to 35) in 2019. This is explained by the much higher activity in
the first two months of 2020 (weeks 2 to 8) compared with 2019,
and the almost full return to normal activity after the spring
3 The results presented in this article are provisional. They are based on the trans-
mission of consultation information by health professionals to Health Insurance, and
therefore varied from week to week. They stabilized over time : for example, at the
time of data extraction presented in this article (week 43, 2020), the breakdown of
consultations performed for week 8 was much more complete than that for week 34.
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lockdown ended which largely offset the drop in activity during
the lockdown. For specialists, activity fell more sharply over the
first eight months of 2020, because of the larger decrease in their
consultations during the lockdown. The percentage decrease
varied greatly depending on the speciality, with only a slight dip
for pneumology (-1.6 %), psychiatry (-1.8 %) and gynaecology
(-3.6 %), but almost 20 % for cardiology and paediatrics. Other
specialties recorded an increase in their activity from the beginn-
ing of 2020 (i.e., week 2) compared with 2019 : + 2.5 % for neuro-
logy, + 5.4 % for endocrinology, + 13.3 % for nephrology.

The rise of teleconsultation during the lockdown slowed down consi-
derably after the end of the spring 2020 lockdown, but restarted



Fig. 3. Weekly change in the total number of consulations (office-based + home visits + teleconsultations) by private general practitioners in the Provence-Alpes-Côte d�Azur region
in 2019 and 2020

Fig. 4. Weekly change in the number of teleconsultations (TLC) and the proportion of private general practitioners who performed TLC in the Provence-Alpes-Côte d�Azur region
in 2020
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During the spring 2020 lockdown, and in particular during the
peak of the first wave of the epidemic (week 15), approximately 55 %
of general practitioners (Figure 4), and over 40 % of private specialists
used teleconsultation at least once. Teleconsultations represented
nearly 30 % of general practitioner consultations, and a third of spe-
cialist consultations in week 15.

After the end of the lockdown, teleconsultation sharply decreased,
although the number of such consultations was still higher than for
the same period in 2019. From week 28 (July 6, 2020), fewer than
one in five general practitioners (Figure 4) and one in fifteen specia-
lists used teleconsultation. More specifically, teleconsultations only
accounted for approximately 4 % of general practitioners’ and specia-
lists’ consultations. This sharp decrease in teleconsultations conti-
nued until wwwk 33 (August 10, 2020), after which the number
increased slightly over the following weeks (Figure 4), with their pro-
portion of total activity of doctors increasing slightly over the last few
weeks of the period covered in this article (i.e., weeks 34 to 41).

Special attention given to patients with chronic diseases
During the lockdown, the percentage of private doctors’ consulta-

tions with patients with chronic conditions (ALD, see above) was
Fig. 5. Weekly change in the proportion of consultations for patients with ALD status in the t
Côte d�Azur region in 2019 and 2020
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greater than that observed in 2019 for the same period. More specifi-
cally, for general practitioners, in week 11 this share was 30 % in both
2020 and 2019, increasing from week 12 onward (i.e., beginning of
lockdown) to reach 38 % in week 17 (Figure 5) versus 32 % for the
same week in 2019. It then returned to the 2019 level from week 27
onward (i.e., eight weeks after the end of the lockdown). A similar
dynamic was observed for specialists, with a bell-shaped curve cor-
responding exactly to the lockdown period : from 21 % ALD-related
consultations in week 11, to 28 % in week 12, to over 30 % in weeks
13 to 17, and finally back to 22 % in week 20 (end of lockdown week).
Therefore, the number of ALD-related consultations and their share
in the total activity of private physicians increased in 2020 compared
with 2019, indicating greater vigilance of frail people suffering from
chronic diseasesby these professionals.

A peak in personal stocking-up of drugs at the start of the lockdown
A sharp increase in drug reimbursements was observed for the

week before and the week after the lockdown started (weeks 11 and
12) for diabetes drugs (insulin and oral antidiabetic drugs - Figure 6)
and drugs for mental health symptoms and/or disorders (anxiolytics,
antidepressants and hypnotics). From week 14, the numbers of
otal number of consultations performed by general practitioners in the Provence-Alpes-



Fig. 6. Weekly change in the number of insured persons who had at least one reimbursement for oral diabetes medication in the Provence-Alpes-Côte d�Azur region in 2019 and
2020
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people reimbursed for these drugs returned to levels similar to those
of 2019, until the end of the observation period.

A large drop in vaccinations during the lockdown
The analyses showed a very large decrease in the administration

of the studied vaccinations during the lockdownbetween weeks 12
and 19 compared with the same period in 2019, specifically 5 % for
pentavalent and hexavalent vaccines in children under one year of
age (i.e., approximately 900 unvaccinated children), 39 % for the
MMR vaccine in children under five years of age (i.e., approximately
4,100 children), and 54 % for the human papillomavirus vaccine in
girls aged between 10 and 14 years old (i.e., approximately 1,500
girls) (Figure 7).

From week 14, these figures gradually increased and by mid-June
(week 24) they were similar to 2019 figures. No ‘catch-up’ phenome-
non was observed for the drop in weeks 12 or 13.

4. Discussion

This article describes the development and implementation of a
real-time monitoring system for healthcare use in South-eastern
France in 2020 which is still in use today. The system objectively cha-
racterizes the impact that the COVID-19 pandemic has on healthcare
use in order to allow the health authorities to act quickly in a ‘cyclical’
situation that can vary greatly from one week to the next.

With regard to the period covered by this article, in addition to
the fear of negative consequences of the pandemic on the health of
people with chronic diseases (such as hypertension, diabetes, certain
cancers or cardiac pathologies) who did not receive necessary regular
monitoring [15] despite the deployment of telemedicine, one might
Fig. 7. Weekly trend in the number of insured females aged 10 to 14 who received at least
Côte d�Azur region in 2019 and 2020
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have expected that consultations for these illnesses would have been
postponed until after the spring 2020 lockdown ended, leading to a
peak of activity in general medicine, and more generally, non-hospi-
tal based healthcare. However, this was not in case, as a matter of
fact, the monitoring system highlighted greater vigilance by private
doctors towards these populations during the lockdown.

No catch-up in private doctors’ activity after the strong negative
impact of the lockdown

Our results show a sharp drop in the activity of private doctors
during the eight weeks of France’s spring 2020 lockdown. No ‘catch-
up’ in activity was observed after the lockdown ended ; rather, acti-
vity returned to normal, and was comparable with 2019 levels. These
variations in the South-east were also observed elsewhere, for exam-
ple in North-western France [16], where general practitioner consul-
tations with patients who had chronic illnesses decreased by 41 % in
patients aged under 15 years old, and 19 % in those aged 15 and over,
compared with the same period the previous year.

Similarly, a survey conducted between April 9 and 21, 2020 on
physicians participating in the fourth French observation panel for
the practices and conditions of practice in general medicine during
the lockdown [1] confirmed a decrease in general practitioners’
activity : the decrease in their average working time was estimated
at between 13 and 24 % for those practicing in the week preceding
the survey. Follow-up and prescription refill consultations for
patients with chronic disease saw the greatest decrease, with a drop
of more than 50 % for 6 out of 10 physicians, and less than 50 % for 3
out of 10. Although automatic renewal of prescriptions in pharmacies
may partly explain this finding, the same argument cannot be applied
for other types of consultation (paediatric follow-ups, request for
one reimbursement for a human papillomavirus (HPV) vaccine in the Provence-Alpes-



4 The reimbursement of telephone-based consultations was subsequently reinstated
(through a derogation) on October 17, 2020, when a new public health emergency was
announced.
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healthcare following chronic disease complications, pregnancy fol-
low-up, etc.), whose frequency should not have decreased a priori.

In the first week after the lockdown ended (week 20, 2020), the
above mentioned survey in the North-west [16] found that general
practitioner activity was relatively close to that observed the week
before the lockdown started (week 11) for people aged 65 years and
over, but not for younger populations. Likewise, another survey on
general practitioners participating in the fourth observation panel,
but this time for the post-lockdown period, showed a certain level of
‘catch-up’ for chronic disease-related consultations, more frequent
requests mental health-related care compared to the pre-lockdown
period, and less frequent paediatric follow-up than usual [17].

In terms of patients, various surveys have also characterized their
healthcare-seeking behaviours. More specifically, between 28 and
38 % of adults interviewed in France in April 2020 had reduced their
number of medical consultations [18-19]. Results varied depending
on the type of pathology. For one in ten chronically ill patients, fear
related to COVID-19 was an especially large obstacle to having non-
hospital based consultations. Similar results were found in a Belgian
survey [20], where one in five people interviewed had foregone
consulting their general practitioner during that country’s first lock-
down. Moreover, 90 % of the persons interviewed were not able to go
through with a medical examination which had been scheduled
before the COVID-19 crisis started. Furthermore, among those with
chronic illness, nearly 23 % said that foregoing care during the lock-
down had led to a ‘quite severe’ or ‘very severe’ deterioration in their
health.

These findings were also found internationally : a study covering
six countries (Australia, New Zealand, Canada, the Netherlands, the
United Kingdom, and the United States) [21] highlighted that doctors
had been on the front line during the pandemic, and that primary
care for non-COVID-19 related issues had declined. Lockdowns in
these countries had drastically reduced access to healthcare, which
was only partially offset by telemedicine. Effectively, the priority
given to COVID-19 excluded care for other pathologies.

According to a more detailed study looking only at the United Sta-
tes, primary care declined by 21.4 % in the second quarter of 2020
compared with the previous two years. The drop in private health
professionals’ practices was 50 %, partly offset by an increase in tele-
consultation. However, strong geographic disparities were observed
[22]. Despite a slight rebound in activity following the spring 2020
lockdown in the USA, the postponement of consultations because of
the epidemic generated “cumulative deficits” both in terms of patient
care and doctors’ income [23]. These deficits were boosted by the
continued decrease in the use of primary care which has been obser-
ved for several years in the country [24]. Three possible hypotheses
have been put forward to explain this decrease : less patient ability,
need or desire to seek care ; changes in primary care practices (more
frequent teamwork, remote care) ; substitution/transfer of primary
physical consultations with/to alternative offers, such as specialist
consultations, specialized clinic-based care, and telemedicine.

Teleconsultation deployment and associated limitations
To fight against disruption of the care pathway caused by the

COIVD-19 health crisis and associated lockdown in France, specific
measures were quickly put in place, including automatic prescription
renewal and teleconsultation. The considerable rise in teleconsulta-
tion observed in our results has also been confirmed by other data
sources. In the general practitioner panel mentioned above, 75 % of
doctors reported using teleconsultation, whether for diagnosis or for
monitoring patients with COVID-19 [25]. By comparison, between
October 2018 and April 2019, 86 % of general practitioners declared
that they had never used teleconsultation or tele-expertise since
these tools’ implementation in France in June 2018. At the national
level, figures published by the National Health Insurance System [26]
report massive use of teleconsultation : at the height of the pande-
mic’s first wave in France in April 2020, more than 4.5 million
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teleconsultations were reimbursed by the healthcare system. For
June and August 2020, these figures were 1.9 million and 650,000,
respectively. Over 60,000 doctors used teleconsultation, especially
general practitioners. Given that telephone consultations were
exceptionally the status of teleconsultations during France’s public
health emergency, it is difficult to count the exact number of doctors
who actually used online video-based platforms. Nevertheless, this
indicator shows the responsiveness and adaptability of private doc-
tors to guarantee follow-up for their patients, as well as the feasibility
of remote follow-up within certain limits (see below). In an epidemic
context, this type of care made it possible to facilitate access to care
throughout all of France, particularly for the follow-up of patients
with chronic pathologies, the elderly and the vulnerable [27]. Moreo-
ver, teleconsultation won the public’s support. In a survey of the
French general population, 5 % of those interviewed declared having
used teleconsultation during the lockdown, 9 out of 10 had been
satisfied with it, and the majority believed they would continue to
use it after the lockdown ended [19].

However, the use of teleconsultation led to certain difficulties for
general practitioners : more than half of those who used it believed
that face-to-face clinical examinations are often or always essential.
Slightly less than half had often or systematically encountered tech-
nical problems [25]. In fact, results from the monitoring system show
that after the spring 2020 lockdown ended, teleconsultation gra-
dually decreased in the South-east, reaching quite a low level. Never-
theless, this level was still higher than the pre-lockdown level. The
end of reimbursement for telephone consultations on July 10 (as they
were no longer considered teleconsultations), 2020 probably contri-
buted in part to this decrease4.

Again, these findings reflect international literature. In the United
States, telemedicine expanded very rapidly shortly after the start of
the epidemic for both COVID-19 and non-COVID-19 health problems
[28], and although its use made it possible to provide care while
limiting the risk of contamination linked to the spread of the virus
[29], it also had limitations. A qualitative study conducted in Califor-
nia [30] showed that doctors appreciated the fact that telemedicine
offers new opportunities to improve the quality of care provided.
However, they also pointed to changes in their interactions with
patients. While several of these changes were positive, it remained to
be seen whether others (such as lack of physical examination and
contact) could negatively impact patient-practitioner communication
and patients’ propensity to disclose their concerns, two dimensions
which could affect the care provided to them, and consequently their
health.

The impact of the COVID-19 health crisis on drug consumption
With regard to the consumption of drugs, the results from the

monitoring system were comparable with those of the ANSM [31],
with a peak in personal stocking-up on drugs at the start of the first
lockdown in France, followed by a return to normality for drugs for
chronic pathologies, such as anti-diabetic and psychotropic drugs.
The initial peak could be linked to the phenomenon of stocking-up,
observed at the start of the lockdown for essential products (food,
hygiene products and drugs) for fear of running out of vital resources,
and to the uncertainty at the start of the lockdown containment
about future access and supply.

Despite the marked psychological impact of the COVID-19 pande-
mic and the associated lockdown described in several studies [32-
39], apart from the peak stocking-up at the start the lockdown, the
monitoring system’s results did not show any increase in the dispens-
ing of psychotropic drugs. More specifically, the dynamic observed
was similar to that seen for antidiabetic drugs : a peak in stocking-up
followed by a return to normal levels. Nevertheless, several



B. Davin-Casalena, M. Jardin, H. Guerrera et al. Revue d’�Epid�emiologie et de Sant�e Publique 69 (2021) 255−264
parameters suggest that these results need to be interpreted with
some caution. First, because of the structure of the National Health
Insurance System’s databases used in our monitoring system, only
private doctors’ activities and the dispensing of drugs (even if the
drug was prescribed by hospital-based doctors) could be monitored.
The results therefore do not include drug consumption by hospitali-
zed patients [40].

Second, the data extracted and analysed related to the dispensing
of treatments by pharmacists, and not to actual consumption by
patients. No drug dispensing does not therefore necessarily mean
drugs were not consumed, as may be the case for example with hyp-
notics and anxiolytics. More specifically, patients may have consu-
med more without buying more, using old stock, or drugs prescribed
to other family members’, friends, etc. Furthermore, the data used
did not distinguish between new treatment initiation and continua-
tion of an old treatment. Finally, anxiety and depressive disorders do
not necessarily require first-line drug prescription. The survey of
physicians participating in the fourth panel to observe practices and
conditions of practice in general medicine in the first week post-lock-
down [17] noted more frequent requests for mental health care. A
recent report from the Ministry of Social Affairs and Health reports
on lessons learned from the health crisis in the mental health and
psychiatry sector, which highlighted the huge mobilization, responsi-
veness and inventiveness of care providers in order to adapt to this
unprecedented situation [41].

The impact of the COVID-19 health crisis on vaccinations
In terms of the vaccinations studied here, the monitoring system’s

results are comparable with those of the French National Agency for
the Safety of Medicines [31]. Specifically, the reduction in general
practitioners’ consultations had an impact on prevention activity, in
particular vaccination. In North-western France, a sharp drop in
general medicine consultations was also observed for children under
15 years of age during the entire period of the first lockdown [16].

In our monitoring system, decreases were observed for compul-
sory vaccinations for children under 2 years old (the percentage
decrease depending on the vaccine). A larger decrease was observed
for HPV in adolescents. During the lockdown, French paediatric socie-
ties recommended i) maintaining consultations for children aged
1 month, ii) maintaining compulsory vaccine consultations for all
children under 2 years old (2, 4, 5, 11, 12, 16 months) [42-44], and iii)
postponing consultations for vaccination in persons over 2 years of
age. These recommendations seem to have been followed better for
pentavalent or hexavalent vaccinations in children under 1 year old
(2, 4 and 11 months), but less well for vaccinations against measles
and rubella (1st MMR dose : 12 months − 2nd dose : 16 months). Fore-
going or postponing vaccination seems to have concerned children
between 1 and 2 years old more than those under 1 year old.

After the lockdown ended, the HPV and measles and rubella vacci-
nations returned to the 2019 levels from week 23 onward. The fact
that these vaccinations returned to a similar but not higher level than
2019, suggests that catch-up of the vaccines missed during the lock-
down could not or could only partially be performed. This finding
should encourage public authorities and the appropriate agencies to
disseminate targeted messages to ensure catch-up with the vaccina-
tion schedule. It is essential to monitor vaccination coverage and the
epidemic risks that may result from its temporary decline. Moreover,
along with the focus and resources given to contact-tracing since the
end of summer 2020 [45], maintaining adequate surveillance of other
COVID-19-related risks is also essential.

Limitations
In addition to the points mentioned above on the measurement of

drug consumption, other limitations should be taken into considera-
tion when interpreting the results presented here. The monitoring
system only extracted data for persons covered under the general
health insurance scheme (i.e., over 85 % of the entire population in
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South-eastern France), in order to be able to make comparisons of
indicators between 2019 and 2020. The observed phenomena may
therefore have been overestimated or underestimated if healthcare
use care by persons insured under other schemes was significantly
different. However, results at the national level seem to point in the
same direction as those observed in our monitoring system for the
South-east. Moreover, it is important to point out that all of the
results presented in this article were provisional. They were depen-
dent on health professionals transmitting consultation data to the
National Health Insurance System, and varied from week to week,
only stabilizing over time. Nevertheless, they enabled us to see
emerging trends quickly, and to measure them more accurately with
some hindsight.

It would have been interesting to be able to stratify these indica-
tors according to the specific characteristics of the people insured
and of private doctors (sex, age, place of practice, etc.). However, the
primary objective of the monitoring system is to be reactive, and in
order not to overburden the health system’s personnel who already
very busy on contact-tracing, this work has not yet been carried out.
It could be done in the future, in order to distinguish factors which
encourage the use of healthcare in times of crisis from those which
do not, as well as markers of inequalities, and to draw lessons for
other potential crisis situations.

5. Conclusion and perspectives

The COVID-19 pandemic risks creating other consequences for
public health than those directly attributable to the disease itself.
Many hospital and non-hospital based doctors did not see their usual
patients return for consultation, with many not going to hospitals or
doctors’ waiting rooms for fear of being infected [46]. What has been
the impact of all this on the management of, for example, cancer
[36,47,48] or psychiatric care [49-50] ? Is foregoing care likely to
continue in the future, and lead to delays in care which are detrimen-
tal to the health of individuals and the general public [20] ?

The long-term effects of the crisis are particularly worrying
[51] : will patients, especially those with chronic pathologies, have to
bear adverse and costly consequences due to delayed
treatment ? What will be the financial impact on healthcare provi-
ders’ incomes ? These questions are a concern for France’s public
authorities, and consequently they are actively implementing actions
aimed at encouraging patients to seek treatment without delay.
Example of these are the recommendations issued by the High
Authority of Health (Haute Autorit�e de Sant�e (HAS)) for the post-lock-
down follow-up of chronically ill patients [52], the setting up of a
‘assessment and vigilance’ consultationfor people at risk promoted
by the representatives of National Health Insurance System [53], and
information campaigns and incentives to go and see one’s doctor
quickly [54].

However, the COVID-19 crisis has also created opportunities. As
data from the National Health Insurance System demonstrate, tele-
health has shown its usefulness during this health crisis and is now
indispensable, as it has become integrated into doctors’ professional
practice. This dynamic should continue in the coming months, in par-
ticular thanks to negotiations with doctors on their contracts, aiming
to accelerate the deployment of teleconsultation and tele-expertise
under conditions ensuing quality in contexts where these tools are
very obviously needed [26].

In the United Kingdom, new working methods emerged based on
a collective and multidisciplinary approach [55], which are similar to
the Professional and Territorial Health Communities (Communaut�es-
ProfessionnellesTerritoriales de Sant�e (CPTS)) in France [56]. By seeking
to bring together the experiences and initiatives of primary care car-
ried out internationally, authors in another study concluded : 1) that
primary care played a key role in the management of the COVID-19
pandemic, thanks to the fact that it promptly adapted to an
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unprecedented situation ; 2) that it was necessary to strengthen
primary care, by allocating adequate equipment, training and
funding [57].

Although partial, the indicators we implemented in our real-time
monitoring system enabled and still enable local public decision-
makers to be responsive and to implement specific actions to meet
the health needs of the French general population. Thanks to the
rapid establishment of the indicator dashboards, the Health Regional
Agency was immediately able to closely monitor the impact of the
epidemic on non-hospital based medicine. The monitoring system
made it possible very early on to objectify not only the size of the
decrease in private doctors’ consultations activity - which had been
indicated in feedback from actors on the ground - but also the rapid
rise in teleconsultation. Furthermore, it reassured decision-makers
that drug prescriptions for chronically ill patients were being main-
tained, and provided prompt warning of a decrease in vaccinations,
especially for paediatric vaccines.

The Health Regional Agency and the Health Insurance System
were therefore able to quickly launch communication actions with
healthcare professionals, patients and vulnerable populations, to alert
them to the importance of continuing to monitor chronic pathologies,
pregnancies, vaccinations and of maintaining cancer screening. These
dashboards were also useful in the context of regular exchanges, set
up to monitor the crisis, with healthcare professionals and their
representatives (Healthcare Professionals’Regional Unions(Unions
r�egionales des professionnels de sant�e (URPS), etc.).

Furthermore, they made it possible to enrich discussions, comple-
ment analysis of feedback from field actors, and create a shared
understanding of the spring 2020 lockdown and post-lockdown
contexts. They constituted tools for dialogue which were accepted
and recognized by healthcare professionals. Finally, following the
results of the analyses presented here, the regional Health Insurance
System set up two working groups, one on ‘mental health’ and the
other on ‘vaccination’, in order to carry out reflection on the actions
to be implemented and the populations to target.

In order to be made available to all stakeholders, these indicators
will be integrated into the online system Sirs�ePACA (www.sirsepaca.
org), and updated regularly to monitor the development of private
doctors’ activity and patients’ use of healthcare in the South-east of
France. In addition, other indicators are being studied, especially
concerning cancer screening. Finally, it is planned to integrate ele-
ments which will make it possible to measure social inequalities in
access to non-hospital-based care in times of health crises.
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