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ARTICLE INFO ABSTRACT

Keywords: Purpose: The COVID-19 pandemic has led to an urgent reorganisation of the healthcare system to prevent hos-

Coronavirus pitals from overflowing and the virus from spreading. Our objective was to evaluate the socioeconomic and

COYID'IQ psychological impact of the COVID-19 outbreak on radiologists.

;1?;110 EZ alth Material and methods: French radiologists were invited to answer an online survey during the pandemic through

Economics mailing lists. The questionnaire was accessible for nine days. It covered socio-demographic information, expo-
sure to COVID-19 at work and impact on work organisation, and included the Insomnia Severity Index and
Hospital Anxiety and Depression Scale. Outcomes were moderate to severe insomnia, definite symptoms of
depression or anxiety. Risk and protective factors were identified through multivariate binary logistic regression.
Results: 1515 radiologists answered the survey. Overall, 674 (44.5 %) worked in a highCOVID-19 density area,
671 (44.3 %) were women, and 809 (53.4 %) worked in private practice. Among responders, 186 (12.3 %)
expressed insomnia, 222 (14.6 %) anxiety, and 189 (12.5 %) depression symptoms. Lack of protective equip-
ment, increased teleradiology activity and negative impact on education were risk factors for insomnia
(respectively OR [95 %CI]:1.7[1.1-2.7], 1.5[1.1—-2.2], and 2.5[1.8—3.6]). Female gender, respiratory history,
working in COVID-19 high density area, increase of COVID-19 related activity, and impacted education were risk
factors for anxiety (OR[95 %CI]:1.7[1.2—2.3], 2[1.1-3.4], 1.5[1.1-2], 1.2[1-1.4], and 2.1[1.5-3]).
Conversely, working in a public hospital was a protective factor against insomnia, anxiety, and depression (OR
[95 %CI]:0.4[0.2—-0.7], 0.6[0.4—0.9], and 0.5[0.3—0.8]).
Conclusions: During COVID-19 pandemic, many radiologists expressed depression, anxiety and insomnia symp-
toms. Working in a public hospital was a protective factor against every psychological symptom. Socio-economic
impact was also major especially in private practice.

1. Introduction January 24, 2020 and a complete lockdown was implemented by the

public authorities, starting on March 17. By April 12, 95403 cases were

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) is a diagnosed and 14 393 deaths reported [2]. In response to the pandemic

new coronavirus that has quickly spread worldwide causing COrona- and its high number of cases, countries had to reorganize their health

VIrus Disease 2019 (COVID-19). On March 11, 2020, the World Health systems in order to treat patients with COVID-19 while maintaining
Organization declared COVID-19 a global health emergency [1]. The essential health care [3].

first confirmed patients with COVID-19 in France were reported on In order to avoid coronavirus dissemination, non-urgent imaging

Abbreviations: COVID-19, Coronavirus Disease 2019; HADS, Hospital Anxiety and Depression Scale; ISI, Insomnia Severity Index.
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exams were suspended in both hospital departments and private prac-
tices [4,5]. The sharp decrease in radiologic activity was unprecedented
with a risk of major economic impact in the short, medium and long
term [4]. On the other hand, radiologists were on the front line for
COVID-19 patient management. Indeed, although chest CT-scan was not
recommended for COVID-19 diagnostis, it demonstrated positive per-
formances for detecting the disease at initial presentation and could be
used to triage patients in conjunction with RT-PCR (Reverse Tran-
scriptase Polymerase Chain Reaction) [6-8]. Moreover, healthcare
workers in radiology departments had a high virus exposure and thus a
high risk of contamination for themselves but also for their family. A
previous Chinese study reported that a considerable proportion of
healthcare workers experienced psychological distress such as insomnia
or depression due to the COVID-19 outbreak, but without specific data
regarding radiology professionals [9].

We hypothesized that the COVID-19 pandemic had a profound
impact on radiologists and that this impact may differ between hospital
radiology departments and private practices, due to differences in or-
ganization, economic model and exposure to patients with COVID-19.
The aim of our study was to assess the economic, organizational and
psychological impact of COVID-19 pandemic among French
radiologists.

2. Materials and methods
2.1. Study design

Approval from the Ethics Committee for Research in Imaging
(CERIM) was received prior to this study. The survey was anonymous,
and confidentiality of information was ensured, with no email collected.
At the end of the form, a message provided mental health advice [10]. A
national helpline number for psychological support for healthcare pro-
fessionals was also provided.

During the COVID-19 pandemic, at the time of the fifth week of the
lockdown, a self- administered anonymous survey was e-mailed to
French radiologists members of the Société Francaise de Radiologie
(SFR), the Fédération Nationale des Médecins Radiologues (FNMR), the
Syndicat des Radiologues Hospitaliers (SRH), the Union Nationale des
Internes de Radiologie (UNIR), and the College des Enseignants de
Radiologie Francais (CERF). These five organisations include residents
and board-certified radiologists from academic and non-academic pub-
lic hospitals as well as private practices. In 2018, there were 7213 board-
certified radiologists including 4000 private practices in France and
approximately 1250 radiology residents [11].

The questionnaire was available online from April 10 to April 19,
2020. An introductory note explained the purpose of the study and
informed the participant of the ethical approval. In total, the link to the
questionnaire was e-mailed three times to members in order to increase
response rate. The following demographic data were first collected: age,
gender, family and professional situation, location, as well as personal
COVID-19 status. Then participants were questioned about changes in
their work organisation and the economic impact of the pandemic.
Finally, symptoms of insomnia, anxiety and depression were evaluated
through validated scales.

2.2. Outcomes

Symptoms of insomnia, anxiety and depression were assessed using
two validated scales: the Insomnia Severity Index (ISI) and the Hospital
and Anxiety Depression Scale (HADS) [12,13]. ISI was a 7-items
self-report questionnaire that assessed sleeping disorders. Each of the
7 items was rated on a 5-point Likert scale (0-4). The total score was
obtained by adding the score of the 7 items and varied from 0 to 28. The
total ISI score was interpreted as follows: absence of insomnia (0-7),
sub-threshold insomnia (8—14), moderate insomnia (15—21), and se-
vere insomnia (22-28). The HADS consisted of 14 questions rated from

European Journal of Radiology 132 (2020) 109285

0 to 3: seven assessing anxiety (HADS-A) and seven assessing depression
(HADS-D). The HADS was chosen because it is not biased by somatic
symptoms of anxiety or depression, which could have been driven by
COVID-19 (e.g. fatigue, loss of appetite). Two scores were therefore
obtained (one for anxiety and one for depression) ranging from 0 to 21,
and were interpreted as follows: non-cases (<8), doubtful cases (8-10),
definite cases (>10).

2.3. Statistical analysis

Statistical analysis was performed with RStudio© (V 1.2.5033,
2019). Figures were constructed with XIStat© (2020). Quantitative
variables were described as medians and interquartile ranges (IQR) and
qualitative variables as numbers and percentages. Chi-2 test and student
test were performed to compare qualitative and quantitative variables
respectively. The Mann-Whitney U test and the Kruskal-Wallis test were
used in order to compare the severity of each score for two groups or
more. Univariable binary logistic regressions were performed for each
variable with symptoms of insomnia, anxiety or depression as dependent
variables. When relevant, some categories for qualitative variables with
multiple categories were merged to ease the interpretation of findings.
For instance, regions were grouped into two categories: most versus
least impacted by COVID-19 (i.e. Ile-De-France, Hauts-de-France,
Grand-Est, Bourgogne Franche-Comté versus any other regions). Vari-
ables were grouped according to three conceptual domains (i.e. socio-
demographic and clinical variables, exposure to COVID-19 at work,
and impact of COVID-19 pandemic on work) and entered in three
separate multivariable models. Variables based on subjective appraisal
(e.g. “feeling of usefulness™) were not considered for the models. Rele-
vant independent variables (i.e. age, gender and those with a p-val-
ue<0.1) were analysed with a final multivariable binary logistic
regression. Finally, relevant variables Odds ratios and 95 % confidence
intervals quantified the association with the risk factors for each
outcome. Statistical significance was set at p < 0.05. All tests were 2-
sided.

3. Results
3.1. Sociodemographic and clinical characteristics

Overall, 1515 radiologists responded to the online survey (21 %
response rate) (Table 1). Of the 1515 participants, 671 were women
(44.3 %). Most participants were aged from 51 years to 60 years (26.7
%), worked in private practice (53.4 %), and were married or in a
relationship (82.8 %). A total of 674 (44.5 %) worked in a region with a
high rate of patients hospitalized for COVID-19 (Figs. 1 and 2). Among
the participants, 40 (2.6 %) were personally tested positive to SARS-
CoV-2.

3.2. Exposure to COVID-19 at work

Among the participants, a slight majority (n = 809, 53.4 %) had less
than 25 % of their activity related to COVID-19, had to manage severe
patients (n =913, 60.3 %), and had co-workers with COVID-19
(n =873, 57.6 %) (Table 2). There were 1141 responders (75.3 %)
who did not have sufficient access to protective equipment. Overall,
radiologists working in public hospitals were more likely to work in a
high COVID-19 density area, to have a COVID-19 related activity, to
manage patients with severe COVID-19, to have co-workers with
COVID-19, to fear contaminating their relatives, and less likely to have
insufficient access to protective equipment (all p-values <0.001).

3.3. Impact of COVID-19 on work organization

Overall, 1308 radiologists (86.3 %) had to decrease their activity
(Table 2). There were 1061 (70 %) responders who felt concerned about
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Table 1
Sociodemographic and clinical variables.

Characteristic Study population (N = 1515)
Age (mean, (SD)) 45.2 (13.3)
<25 years (n, (%)) 67 (4.4)
26—30 years (n, (%)) 241 (15.9)
31-40 years (n, (%)) 319 (21.1)
41-50 years (n, (%)) 260 (17.2)
51-60 years (n, (%)) 404 (26.7)
>60 years (n, (%)) 224 (14.7)
Gender, n (%)
Women 671 (44.3)
Men 844 (55.7)
Marital status, n (%)
Single 261 (17.2)
In a relationship 543 (35.8)
In a relationship with health worker 711 (47)
Parenthood, n (%) 1038 (68.5)
Past medical history, n (%)
None 1101 (72.7)
Respiratory disease 91 (6)
Psychiatric disease 66 (4.4)
Other diseases 257 (16.9)
Professional status n (%)
Junior (resident of fellow) 397 (26.2)
Academic radiologist 85 (5.6)
Non-academic hospital radiologist 224 (14.8)
Private practice radiologist 809 (53.4)

the management of non COVID-19 patients. Teleradiology activity was
initiated or increased for 336 (22.2 %) of them. On the other hand, 166
(11 %) had to help co-workers in other departments such as the emer-
gency department. Although most participants (627, 41.4 %) did not
express any change in their relations with co-workers, 519 (34.3 %)
declared having no more contact with co-workers. Overall, 463 (30.6 %)
radiologists reported that they were negatively impacted in their med-
ical education. Finally, among private practice radiologists, 675/809
(83.4 %) received financial aid from the government.

Radiologists working in public hospitals decreased their activity less
than those in private practices, had more working hours, were most

Responders location

Fig. 1. Colour-coded geographical distribution of the responders.
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likely to be reassigned to others departments, to experience a negative
impact on their education, to fear a work overload after the crisis, to feel
useful, and less likely to have no more contact with their co-workers and
be concerned by a negative impact for the radiology structure they
worked in (all p-values <0.001).

3.4. Psychological outcomes

Symptoms of insomnia, anxiety and depression were expressed by
620 (40.9 %), 513 (35 %), and 464 (30.6 %) participants, respectively
(Table 3). Regarding levels of symptoms that may be considered clini-
cally significant, moderate to severe insomnia and symptoms corre-
sponding to definite cases of anxiety and depression were self-reported
by 186 (12.3 %), 222 (14.6 %) and 188 (12.5 %) participants, respec-
tively (Table 3) Radiologists working in private practice were signifi-
cantly more likely to experience symptoms of insomnia and depression
(p-values = 0.002 and <0.001 respectively).

3.5. Risk factors of mental health issues

For each psychological outcome (i.e. moderate to severe insomnia,
definite case of anxiety, definite case of depression) and variable con-
ceptual domains, univariable and multivariable logistic regression pro-
vided relevant variables for final multivariable binary logistic regression
analysis (Supplementary Table).

The lack of sufficient protective equipment, increase of teleradiology
activity and negative impact on education were risk factors for insomnia
(respectively OR: 1.7, 1.5, and 2.5) (Table 4). Conversely, living with
another healthcare worker and working in public hospitals were pro-
tective factors (respectively OR: 0.6, and 0.4). Regarding anxiety
symptoms, being a female, having a previous medical history of respi-
ratory and psychiatric disease, working in a high COVID-19 density area,
having a COVID-19 related professional activity, and a negative impact
on education were risk factors (respectively OR: 1.7, 2, 1.9, 1.5, 1.2, and
2.1). Similarly, radiologists with previous respiratory or psychiatric
history, COVID-19 positive or symptomatic, and who were impacted in
their medical education were more likely to report symptoms of

Participants

'414

mes, HERE, MSF

Number of responders according to the 13 French administrative regions were colour-coded. The lowest was Corsica with 8 responders, and the highest was Ile-de-

France with 414 responders.
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Geographical repartition of COVID-19 patient density

Fig. 2. Colour-coded geographical distribution of COVID-19 patient density.

Numbers of COVID-19 cascs hospitalised/100.000 persons

I 233

20

Ratio of COVID-19 positive patients hospitalised on April 14, 2020 according to the 13 French administrative regions were colour-coded. The lowest was Brittany
with 20 patients hospitalised for 100,000 persons, and the highest were Ile-de-France and Grand-Est with 233 patients hospitalised for 100,000 persons.

depression (OR: 2.7, 2.4, 1.7, and 2.8). Finally, as for insomnia, working
in a public hospital was a protective factor against anxiety and depres-
sion (OR: 0.6 and 0.5).

4. Discussion

In this study, we demonstrated the significant psychological and
socio-economic impact of the COVID-19 pandemic among French radi-
ologists, with differences according to public or private practices. The
overall rate of clinically significant levels of insomnia, anxiety or
depression symptoms was high in the study population, with identified
risk factors such as COVID-19 exposure, or personal medical history, but
also protective factors such as working in a public hospital.

Relatively high levels of psychological symptoms have already been
reported among radiologists. For instance, symptoms of burnout are
common among radiologists, who ranked seventh among all physicians
in 2015 vs. 18th in 2013 [14]. In a survey published in 2015, 49 % of
radiologists had symptoms of burnout [15]. In a survey among 1300
physicians, Ramirez et al. demonstrated that although radiologists had
the lowest scores on stress factors, they had the worst satisfaction scores
and reported highest levels of burnout with regards to feelings of low
personal accomplishment [16]. Radiologists’ burnout could be
explained by their role as a clinical support service with a relative lack of
positive feedback from patients or colleagues. Indeed, Magnavita et al.
reported that anxiety and depression symptoms were significantly
higher among radiologists who were aware of a reward/effort imbalance
[17]. One should therefore interpret psychological symptoms measured
in the context of the COVID-19 in the light of these pre-existing levels of
psychological symptoms.

Exposure or fear of exposure to the virus were important risk factors
of psychiatric symptoms. Indeed, working in a high COVID-19 density
area, lack of protective equipment, and COVID-19 related activity were
significant factors of mental health issues. In these areas, hospitals were
reorganised around the management of patients with COVID-19: non-
urgent and non-oncological radiologic activities were stopped, and
physicians were reallocated to departments managing only patients with
COVID-19. As a consequence, physicians were exposed to an increased
risk of contamination. These results are in line with Lai et al. who
demonstrated that healthcare workers reported more severe

psychological symptoms when they worked in Wuhan city, epicenter of
the pandemic in China [9]. In addition, more than 70 % of the re-
sponders reported a lack of access to protective equipment at work, and
this shortage has been reported worldwide [18]. Absence of efficient
protection equipment was an insomnia risk factor, as evidenced in
previous studies [19].

Psychological distress was also associated with individual factors
such as COVID-19 positive status and medical history of respiratory
illness. Indeed, threat perception could be intensified for these re-
spondents and reflect their fear of being exposed to the virus or exposing
their relatives, as well as a perceived risk of more severe symptoms [20].
A previous study indicated that distress could be related to feelings of
vulnerability or loss of control and personal health concerns [21]. This
feeling may be accentuated by the media-related information that in
China, about 3000 healthcare workers have been infected and at least 22
have died [22].

In this study, radiologists working in private practice were more
strongly impacted than public hospital radiologists. First, the activity
decrease was more important for them (a majority had >75 % activity
decrease). This was due to the cancellation of all’ non-urgent’ medical
activities, the complete lockdown and limited access to protective
equipment (especially at the beginning of the pandemic) for both radi-
ologists and patients. This drop in activity represents an economic risk,
especially for many private practices that had to close and reported a 70
% drop in turnover [23]. However, the association of psychological
symptoms with public hospital versus private practice remained signif-
icant in the multivariable analysis while activity decrease did not. A
large majority of radiologists working in private practice have been able
to rely on government financial support as seen in our results. This
unprecedented economic crisis, the duration and intensity of which re-
mains unknown to date, may have long-term repercussions with possible
closure of some private practices [4]. This difference between radiolo-
gist in hospital and private practices can also be explained by the
insufficient equipment, a lesser feeling of usefulness (though not sta-
tistically significant), and a feeling of isolation (43 % with no more
contact with co-workers). The apparent protective effect of working in
public hospitals may conversely be related to the more frequent feeling
of usefulness for hospital radiologists. Different occupational stress
models suggest that the impact of constraints on mental health can be
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Table 2 Table 3
Exposure to the COVID-19 pandemic and its impact on work organisation. Severity of psychological outcome scores.
Characteristic Study Hospital Private P- Scores Study Private Public p-value
population practice practice value population practice practice
(N =1515) (N =706) (N = 809) N =1515 N =809 N =706

Exposure to COVID-19 at work ISI (Insomnia), n

COVID-19 status, n 0.4 (%)

(%) No insomnia (<8) 895 (59.1) 458 (56.6) 437 (61.9)

Positive RT-P'CR test/ 171 (11.3) 83 (11.8) 88 (10.9) Sub-threshold 434 (28.6) 235 (29) 199 (28.2) 0.002
symptomatic (8-14)

Negative RT-PCR test/ 1344 (88.7) 623 (88.2) 721 (89.1) Moderate (15-21) 161 (10.6) 98 (12.1) 63 (8.9)
asymptomatic Severe (>28) 25 (1.7) 18 (2.2) 7@)

High COVID-19 674 (44.5) 373 (52.8) 301 (37.2) <1073 HAD-A (Anxiety),
density area®, n (%) n (%)

COVID-19 related <1073 Non cases (<8) 984 (65) 505 (62.4) 479 (67.8)
activity, n (%) Doubtful cases 0.09

20. 176 (21. 133 (18.

0-25 % 809 (53.4) 259 (36.7) 550 (68) (8-10) 309 (20.4) 76(21.8) 331188

25-50 % 313 (20.7) 172 (24.4) 141 (17.4) Definite cases

50-75 % 262 (17.3) 182 (25.8) 80 (9.9) (>10) 222 (14.6) 128 (158) 94 13.3)

>75 % 131 (8.6) 93 (13.1) 38 (4.7) HAD-D

Management of 913 (60.3) 592 (83.9) 321 (39.7) <1073 (Depression), n
severe patients (%)
with COVID-19, n Non cases (<8) 1051 (69.4) 528 (65.3) 523 (74.1)

(%) Doubtful cases <0.001

Insufficient 1141 (75.3) 452 (64) 689 (85.2) <1073 (8-10) 275 (18.1) 158 (19:5) 117 (16.6)
protective Definite cases

189 (12. 123 (15.2 .
equipment, n (%) (>10) 89125 315.2) 66 0.4

Infected co-workers, 873 (57.6) 484 (68.6) 389 (48.1) <1073
n (%)

Fear of 959 (63.3) 482 (68.3) 477 (59) <1073 . . .
contaminating offset by increased rewards [24]. Among these, the societal praise of
relatives, n (%) care work provided by hospital workers appears as a possible short-term

protective factor. Working in a public hospital may also have resulted in

Impact of COVID-19 on work more frequent opportunities for radiologists to receive logistic support

Percentage of activity 75 (60-80) 60 (50-75) 80 (75-90) from their institution as well as psychological support from their col-
decrease, median . .

(I0R) leagues and/or dedicated services [10].

>25 %, n (%) 46 (3) 35(5) 11 (1.4) <1073 Given that radiologists are a population at risk to develop stress at

25-50%, n (%) 304 (20) 266 (37.7) 38 (4.7) work as has been demonstrated in several studies, our findings would

50—75%, n (%) 505 (33.4) 288 (40.8) 217 (26.8) drive to implement protective measures [16]. Radiologists working in

0 0 . . . . . . .

@ﬁk/i"r’l;l(lfirs 660 (43.6) 117 (16.6) 543 (67.1) private practice, in a high COVID-19 density area, managing patients
median (IQR) 25(16-28.3)  36(30-48)  20(10-25) <10°° with COVID-19 and with past medical history seemed to be the most at

Increased risk and should be closely monitored. Access to medical education via
teleradiology 336 (22.2) 163 (23.1) 173 (21.4) 0.4 webinar or e-learning should be emphasized [25].
activity, n (%) This study has some strengths, including the large sample size, the

Activity reassignment id f variables considered, and the span of different regions
to other 166 (11) 97 (13.7) 69 (8.5) 0.001 wide array ol va > @l P glons,
departments, n (%) levels of education or types of practice that were represented in the

Negatlve.lmpactoon 463 (30.6) 303 (42.9) 160 (19.8) 10°? cohort. This study a%so hE.lS hm.lta.tl.ons. First, the Ijesp(-)l}se rate was low
education, n (%) (21 % of French radiologists) limiting the generalisability of our results

G':iv::::i’:;' :cll (%) NA NA 675 (83) NA regarding our descriptive aims. Second, surveys have inherent limita-

el 0. . . . .

Fear of work overload tions related to the biases that may affect self-report (e.g. social desir-
fear after crisis, n 856 (56.5) 452 (64) 404 (49.9) <1073 ability bias). Confidentiality and the use of validated scales should
(%) minimise this possible bias. Third, our study lacks pre-pandemic data so

FEEIE(‘;% of Usefulness, o< (69.6) 528 (74.8) 527 (65.1) <107? we could not estimate the extent to which the levels of psychological
n . . . .

o symptoms increased in the context of the COVID-19 pandemic. Finally,

N ovias he stud ied out during 10 days and lacks longitudinal foll

’ " the study was carried out durin ays and lacks longitudinal follow-
non-COVID-19 1061 (70) 451(63.9) 610 (754)  <10° v & v &

patient
management, n (%)
Impact on relations with co-workers, n (%)

Unchanged 627 (41.4) 331 (46.9) 296 (36.6)
Worse 134 (8.8) 67 (9.5) 67 (8.3)
Better 235 (15.5) 133(18.8)  102(126) <1073
No more contact with ¢4 5 ) 175(24.8) 344 (42.5)
co-workers
Negative economic
impact for the 598 (39.5) 82 (55.8) 516 (72) <1073

radiology
department, n (%) *

* 651 had no opinion.

# Regions with high numbers of patients with COVID-19 and high mortality:

Grand-Est, Ile-De-France, Hauts de France, Bourgogne-Franche-Comté.

up. The long-term impact of the outbreak among radiologists remains
unknown and will require further investigation.

5. Conclusion

We reported a rate of over one third of depression, anxiety and
insomnia symptoms among radiologists in France during the acute crisis
of the COVID-19 pandemic. This study also demonstrated major socio-
economic impacts especially in private practices linked to psychologi-
cal outcomes.
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Table 4
Risk factors for mental health outcomes.
Variables ISI score (severe), HADS-A, HAD-DS,
insomnia, OR (95 Anxiety, OR Depression OR
%CI) (95 %CI) (95 %CID)
Age (in years)” 0.9 (0.8—-1.1) NS 0.9 (0.8-1.1) 0.9 (0.8-1) NS
NS

Gender
Men
Women

Marital status
Single
In couple with a

healthcare worker

In couple but not
with a healthcare
worker

Past medical history

None
Respiratory

Psychiatric
Others

Work place
Private practice
Public hospital

COVID-19 status
Negative
Positive

COVID-19 density area

Low density
High density”
COVID-19 related

activity (in
percentage) ©

Protective equipment

Sufficient

1 (reference)
1.2 (0.9-1.7) NS

1 (reference)

0.6 (0.4-0.9) *

0.7 (0.4-1.1) NS

1 (reference)
1.4 (0.7-2.5) NS

1.6 (0.5-2.4) NS
1.3 (0.8—2) NS

1 (reference)
0.4 (0.2—0.7) ***

1 (reference)
1.5 (1-2.4) NS

1 (reference)
1.3(1-1.9) NS

1 (reference)

1 (reference)
1.7 (1.2-2.3)

1 (reference)
0.7 (0.5-1.1)
NS
1.1 (0.7-1.7)
NS

1 (reference)
2(1.1-34)*

1.9(1.1-3.5) *
1.4 (1-2.2) NS

1 (reference)
0.6 (0.4—0.9) *
1 (reference)
1.3 (0.8—2) NS
1 (reference)

1.5(1.1-2)
1.2(1-1.4*

1 (reference)

1 (reference)
1.3(0.9-1.8) NS

1 (reference)
2.7 (1.5-4.6)

2.4 (1.2-4.5) *
1.5 (1-2.4) NS

1 (reference)
0.4 (0.3-0.7)
1 (reference)
1.7 (1.1-2.6) *
1 (reference)

1.4 (1-1.9) NS

1 (reference)

Not sufficient 1.7 (1.1-2.7) " 1.4 (0.9-2) NS 1.5(1-2.3) NS

Activity decrease (in 1 (0.9-1) NS 1.1 (0.9-1) NS 1(0.9-1) NS
percentage)’

Increased 1.5(1.1-2.2)~ 1.3(0.9-1.9) -
teleradiology NS
activity®

Impact on education
No 1 (reference) 1 (reference) 1 (reference)
Yes 2.5(1.8-3.6) *** 2.1 (1.5-3) *** 2.8 (2-4)

" p-value<0.05.

™ p-value<0.01.

- p-value<0.001; CI95= Confident Interval; NS = Not significant;

OR = Odd-Ratio.

# OR for 10-year incremental unit.

b Regions with high numbers of patients with COVID-19 and high mortality:
Grand-Est, Ile-De-France, Hauts de France, Bourgogne-Franche-Comté.

¢ OR for 25 % incremental unit.

4 OR for 25 % decremental unit.

¢ OR for 25 % incremental unit.
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