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INTRODUCTION 

For more than 24 months, the Coronavirus disease 19 (COVID-19), caused by the severe acute 

respiratory syndrome coronavirus-2 (SARS-CoV-2) changed the face of the world and forced 

healthcare systems to adapt their practice. The local epidemic quickly turned into a global 

pandemic that forced worldwide governments to adapt (1). During the first wave of the 

pandemic, in April 2020, no vaccine was available, and some areas were overwhelmed when 

others were not (2,3). Healthcare workers (HCW), and especially emergency and intensive 

care HCWs were on frontline to face this new disease (4). Stress at work is a major public 

health concern increasing both morbidity and mortality (5). Emergency HCWs are particularly 

at risk for stress and burnout because of the complex interaction between life-threatening 

emergencies, emergency department (ED) overcrowding, lack of sleep, unhealthy diet (6), and 

accumulated fatigue (7,8). HCWs are also considered as a high-risk group for death by suicide 

(9). The best way to assess subjective stress at work is the Karasek Job-demand scale or the 

Perceived Stress Scale (10). However, because of its length and complexity, it is impractical 

especially due to the limited time. Visual analogue scale (VAS) was initially developed to assess 

pain (11). It has been secondly used to assess stress (12). The use of VAS is attractive because 

it is simple to implement, easy to understand, and time efficient. Currently, VAS is the most 

common tool used by occupational physicians to assess stress among workers (10,12,13). But 

stress can also be assessed objectively using biomarkers (14–19), and heart-rate variability 

(HRV) (20,21). HRV is painless, easy to use, reproductible and can also study long periods 

(more than 24 hours) (22). Linked to the autonomous nervous system, it reflects the 

cardiovascular response to regulatory impulses affecting heart rhythm (23). We did not find 

any article evaluating the impact of COVID-19 pandemic on stress levels among emergency 

HCWs. Therefore, we conducted a study among emergency and intensive care unit HCWs 
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during the first wave of the pandemic. The main objective is to assess the correlation between 

subjective stress using VAS and objective stress using HRV among emergency HCWs. 

Secondary objectives are to assess stress level during the first wave of the pandemic and after 

the first wave and to find clinical or sociodemographic characteristics associated with stress. 

 

METHODS 

Study design 

We performed a prospective observational study between April 10th 2020 and July 15th 2020 

in three departments of the University hospital of Clermont-Ferrand, France: ED, mobile 

intensive care unit, and intensive care unit (ICU). The study was divided into two sessions : the 

first one during the first wave of the COVID pandemic (from April 10th to May 10th, 2020) and 

the second one between the first and second waves (from June 10th to July 15th). Participants 

were recruited if they were volunteer and could participate more than ones. Inclusion criteria 

were all volunteers HCWs. Exclusion criteria were pregnancy, refusal to participate and 

students. At the beginning of the day, one investigator installed a belt to monitor heart rate 

(HR) and HRV to physicians, nurses and caretakers of the volunteer’s emergency HCWs. They 

kept this belt during the duration of the day shift. Furthermore, a survey was created by three 

investigators (M.C., F.D. and J-B.B-M.) regarding stress assessment and necessity to study the 

impact of COVID on stress among emergency and ICU HCWs. Completion of the survey took 

approximately three minutes and was divided into three parts. The first one concerned 

sociodemographic data – age, sex, height, weight, body mass index (BMI), profession, 

seniority, physical activity, tobacco. The second part was composed by 13 VAS – stress to care 

a COVID patient, stress at work, stress at home, tiredness, sleep quality, anxiety, mood, 

burnout, job control, job demand, support from hierarchy, support from colleagues, job 
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satisfaction. This part was answered twice (at the beginning of the shift and at the end). The 

third part corresponded of the number of patients personally cared by the responders, 

containing life-threatening emergency, number of COVID exposure technics (orotracheal 

intubation, chest tube, nasopharyngeal aspiration, nasogastric tube), number of admissions 

in the ED and number of COVID admissions by shift. 

 

Data collection 

All data from questionnaires were manually extracted in an Excel® sheet. Regarding the data 

from HR monitoring, all devices were uploaded daily with Bioharness Zephyr® software. 

Analysis from Zephyr was performed with a Kubios® software. All HR records available were 

analyzed. We deleted incorrect data due to artefacts using very-low filter on the Kubios® 

software (24–28). When available, the questionnaire was linked to an HR monitoring with an 

anonymized number. 

The following parameters were collected: time-domain measurement – RR interval, standard 

deviation of the normal sinus beats (SDNN), heart rate (HR) mean, root mean square of 

successive differences between normal (RMSSD), percentage of adjacent NN intervals that 

differ from each other by more than 50 milliseconds (pNN50), HRV triangular index (HTI), 

Triangular Interpolation of the NN interval histogram (TINN), standard deviation of heart rate 

(STDHR) and frequency-domain measurements to separate HRV into its component VLF (very 

low frequency), LF (low frequency), and HF (high frequency) rhythms that operate within 

different frequency ranges (29). 
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Data analysis 

Categorical data were expressed as number of subjects and associated percentages, and 

continuous data as mean ± standard deviation or median [25th; 75th percentile], according to 

the statistical distribution. Characteristics of the participants were compared according to the 

two sessions using the chi-squared test or Fisher’s exact test for categorical variables, and the 

Student’s t test or Mann-Whitney test for quantitative ones. Correlations between objective 

and subjective stress at work (measured respectively by heart rate variability factors and visual 

analogue scale) were assessed with Spearman’s correlation coefficients (noted ρ). Factors 

associated with subjective stress were studied using linear mixed models, considering the 

participant as a random effect, to take into account the repeated measurements per 

participant. Objective stress was compared according to the two sessions using linear mixed 

models, considering the session as a fixed effect and the participant as a random effect. If 

necessary, a logarithmic transformation of the dependent variable was made to achieve 

normality. Statistical analysis was performed using the Stata software (version 15; StataCorp, 

College Station, Texas, USA). All tests were two-sided, with an alpha level set at 0.05. No 

correction for multiple testing was applied in the analysis of secondary outcomes or in 

subgroup analysis (30). Findings from these analyses were interpreted as exploratory. 

 

Ethics 

A French Ethics committee (Comité de Protection de Personnes Sud-Est VI, University hospital 

of Clermont-Ferrand) approved this study protocol on April 2020 (reference 2020/CE15), and 

the protocol was registered in ClinicalTrials (NCT04954105). 
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RESULTS 

Characteristics of the population 

Between April 10ths 2020 and July 15th 2020, we included 199 participants for 192 survey and 

182 answers on stress at work (subjective stress) and 96 HR records (objective stress). The 

flowchart is shown in figure 1. A total of 98 answers of subjective stress only without HR 

monitoring were collected (94 during the first session and four during the second), 12 records 

of HR monitoring without subjective stress (eleven during the first session and one during the 

second), and 84 records of both subjective and objective stress (53 during the first session and 

31 during the second). 

Participants were mostly female (61.5%), with a mean age of 33.7 ± 7.9 years old and a mean 

BMI of 23.0 ± 3.3 kg/m2. Forty-nine (25.5%) were smokers and 95/190 (50.0%) had a physical 

activity superior to the World Health Organization recommendations (≥ 2.5 hours per week). 

Ten (5.2%) were caretakers, 13 (6.8%) ambulance drivers, 76 (39.6%) nurses and 93 (48.4%) 

physicians. During the record, 52/141 (36.9%) faced life-threatening emergencies and 28/141 

(19.9%) high-risk actions. Characteristics of participants were similar between the two 

sessions (Table 1). However, there was a significant difference for the median number of 

entries per day, the median number of COVID patients, work location and number of patients 

per worker (Table 1). 
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Table 1: Characteristics of the population.  

 

 
Total 

(n=192) 
Session 1 
(n=156) 

Session 2 
(n=36) 

p-value 

Age (years) 33.7 ± 7.9 34.0 ± 8.2 32.4 ± 6.9 0.25 

Female sex 118 (61.5) 98 (62.8) 20 (55.6) 0.42 

Body mass index (kg/m2) 23.0 ± 3.3 23.1 ± 3.4 22.8 ± 2.9 0.64 

Tobacco 49 (25.5) 37 (23.7) 12 (33.3) 0.23 

Physical activity ≥ 2.5 hours per week 95/190 (50.0) 74/154 (48.1) 21/36 (58.3) 0.27 

Stress at work  3.40 ± 2.34 3.16 ± 2.34 4.39 ± 2.11 0.23 

Job 
     Caretaker 
     Ambulance driver 
     Nurse 
     Physician 

 
10 (5.2) 
13 (6.8) 

76 (39.6) 
93 (48.4) 

 
10 (6.4) 
13 (8.3) 

62 (39.7) 
71 (45.5) 

 
0 (0.0) 
0 (0.0) 

14 (38.9) 
22 (61.1) 

0.08 

Workplace 
     Urgent care 
     Emergency department 
     COVID 
     Triage 
     Trauma room 
     Mobile intensive care unit 

 
6 (3.1) 

48 (25.0) 
66 (34.4) 

6 (3.1) 
21 (10.9) 
45 (23.4) 

 
2 (1.3) 

28 (17.9) 
62 (39.7) 

4 (2.6) 
15 (9.6) 

45 (28.8) 

 
4 (11.1) 

20 (55.6) 
4 (11.1) 
2 (5.6) 

6 (16.7) 
0 (0.0) 

<0.001 

Number of patients per day 97 [91; 106] 96 [91; 104] 138 [102; 152] <0.001 

Number of COVID patients per day 19 [3; 23] 22 [19; 23] 0 [0; 3] <0.001 

Number of patients per worker per 
day 

7 [5; 15] 6 [4; 14] 15 [7; 20] <0.001 

Life-threatening emergencies 52/141 (36.9) 42/106 (39.6) 10/35 (28.6) 0.24 

High-risk actions 28/141 (19.9) 22/106 (20.8) 6/35 (17.1) 0.64 

 

Data are presented as number of subjects (percentages), mean ± standard deviation or median [25th; 75th 

percentile]. Session 1: during first wave of the pandemic (from April 10th to May 10th, 2020), session 2: after first 

wave of the pandemic (from June 10th to July 15th, 2020). 
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Figure 1: Flowchart of the study.  

Session 1: during first wave of the pandemic (from April 10th to May 10th, 2020); session 2: after first wave of the 

pandemic (from June 10th to July 15th, 2020); subjective stress was assessed using visual analogue scale; objective 

stress was assessed using heart rate variability 

 

 

Main objective: correlation between objective and subjective stress 

Except for RR and HTI, no significant correlation was found between subjective stress at work 

assessed by VAS and objective stress at work (Table 2). Spearman’s correlation coefficients 

were −0.23 between RR and VAS of stress at work and −0.28 between HTI and VAS of stress at 

work. 
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Table 2: Correlation between heart rate variability factors and subjective stress at work 

(measured by a visual analogue scale).  

 

 Stress at work 

 n ρ p-value 

Times-domain measurements    

     RR (ms) 79 −0.23 0.04 

     SDNN (ms) 81 −0.14 0.23 

     HR (1/ms) 83 0.17 0.12 

     STDHR 82 −0.15 0.19 

     RMSDD (ms) 83 −0.12 0.30 

     PNN50 (%) 78 −0.06 0.63 

     HTI 79 −0.28 0.01 

     TINN (ms) 84 −0.06 0.58 

Frequency-domain measurements    

     VLF (ms²) 81 −0.17 0.12 

     LF (ms²) 79 −0.10 0.41 

     HF (ms²) 83 −0.10 0.36 

     LF/HF (%) 78 0.13 0.27 

Non-linear measurements    

     SD1 (ms) 83 −0.13 0.26 

     SD2 (ms) 81 −0.16 0.17 

 

HF: high frequency; HR: heart rate; HTI: heart rate variability triangular index; LF: low frequency; ms: 

milleseconds; n: number of observations; PNN50: percentage of successive RR intervals that differs more than 

50 milliseconds; rho (ρ): Spearman’s correlation coefficient; RMSSD: root mean square of successive differences 

between normal; RR: interval between every heartbeat; SD1: Poincaré plot standard deviation perpendicular the 

line of identity; SD2: Poincaré plot standard deviation along the line of identity; SDNN: standard deviation of NN 

intervals; STDHR: standard deviation of heart frequency; TINN: triangular interpolation of the NN interval 

histogram; VLF: very low frequency. Spearman’s correlation coefficients were interpreted as follows (absolute 

value): ≥ 0.70 (very strong relationship), 0.40-0.69 (strong relationship), 0.30-0.39 (moderate relationship), 0.20-

0.29 (weak relationship), 0.01-0.19 (no or negligible relationship). 
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Subjective stress 

Mean stress level at work was 3.40 ± 2.34 with no significant difference according to sessions 

(3.16 ± 2.34 during the first session versus 4.39 ± 2.11 during the second session, p=0.23). No 

difference was found according to sex, job and physical activity. A higher stress level was found 

among smokers (p=0.03), and participants who had life-threatening emergency during their 

day (p=0.006) (Table 3). Furthermore, a moderate or strong correlation was observed with 

stress of taking care of a COVID patient, stress at home, tiredness, anxiety, burnout and job-

demand (Spearman coefficient > 0.35) (Table 4). 
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Table 3: Factors associated with subjective stress at work (measured by a visual analogue 

scale).  

 

 Total Session 1 Session 2 

 n 
Mean ± SD 

or ρ 
p-value n 

Mean ± SD 
or ρ 

p-value n 
Mean ± SD 

or ρ 
p- value 

Age (years) 182 −0.01 0.85 147 −0.01 0.92 35 0.03 0.85 

Sex 
     Female 
     Male 

 
112 
70 

 
3.67 ± 2.37 
2.97 ± 2.25 

0.38 
 

92 
55 

 
3.42 ± 2.28 
2.74 ± 2.39 

0.69 
 

20 
15 

 
4.80 ± 2.47 
3.83 ± 1.40 

0.20 

Body mass index (kg/m2) 182 0.00 0.99 147 0.00 1.00 35 −0.02 0.91 

Tobacco 
     No 
     Yes 

 
136 
46 

 
3.13 ± 2.29 
4.21 ± 2.34 

0.03 
 

113 
34 

 
2.97 ± 2.30 
3.79 ± 2.38 

0.27 
 

23 
12 

 
3.87 ± 2.11 
5.38 ± 1.81 

0.03 

Physical activity 
     < 2.5 hours per week 
     ≥ 2.5 hours per week 

 
92 
88 

 
3.15 ± 2.21 
3.69 ± 2.46 

 
0.70 

 

 
78 
67 

 
2.96 ± 2.21 
3.43 ± 2.48 

 
0.54 

 

 
14 

21 

 
4.21 ± 1.93 
4.50 ± 2.26 

 
0.83 

 

Job 
     Paramedic 
     Physician 

 
96 
86 

 
3.59 ± 2.67 
3.18 ± 1.90 

0.19 
 

82 
65 

 
3.26 ± 2.61 
3.05 ± 1.95 

0.69 
 

14 
21 

 
5.57 ± 2.15 
3.60 ± 1.71 

0.002 

Number of patients per day 124 0.04 0.64 89 0.01 0.93 35 0.025 0.89 

Number of COVID patients 124 −0.01 0.27 89 −0.10 0.34 35 0.183 0.29 

Number of patients per 
worker per day 

142 0.12 0.15 107 0.22 0.02 35 −0.24 0.17 

Life-threatening emergencies 
     No 
     Yes 

 
89 
52 

 
3.54 ± 2.30 
4.32 ± 2.26 

0.006 
 

64 
42 

 
3.37 ± 2.44 
4.07 ± 2.18 

0.07 
 

25 
10 

 
4.00 ± 1.89 
5.35 ± 2.43 

0.008 

High-risk actions 
     No 
     Yes 

 
113 
28 

 
3.58 ± 2.26 
4.84 ± 2.29 

0.07 
 

84 
22 

 
3.34 ± 2.26 
4.82 ± 2.39 

0.03 
 

29 
6 

 
2.28 ± 2.14 
4.92 ± 2.06 

0.46 

n: number of observations; rho (ρ): Spearman’s correlation coefficient; SD: standard deviation. Spearman’s 

correlation coefficients were interpreted as follows (absolute value): ≥ 0.70 (very strong relationship), 0.40-0.69 

(strong relationship), 0.30-0.39 (moderate relationship), 0.20-0.29 (weak relationship), 0.01-0.19 (no or 

negligible relationship). Session 1: during first wave of the pandemic (from April 10th to May 10th, 2020), session 

2: after first wave of the pandemic (from June 10th to July 15th, 2020). 
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Table 4: Correlation between work and personal environment (at the beginning and end of 

the shift) and subjective stress at work (measured by a visual analogue scale).  

 

 Beginning of the shift  End of the shift 

 n ρ p-value  n ρ p-value 

Care of COVID patient 182 0.52 <0.001  181 0.51 <0.001 

Stress at home 182 0.35 <0.001  181 0.38 <0.001 

Tiredness 182 0.37 <0.001  181 0.51 <0.001 

Sleep quality 182 −0.07 0.36  181 −0.07 0.38 

Anxiety 182 0.52 <0.001  182 0.59 <0.001 

Mood 182 0.04 0.63  180 −0.04 0.56 

Burn out 182 0.40 <0.001  181 0.38 <0.001 

Job control 180 0.07 0.36  180 0.11 0.16 

Job demand 181 0.38 <0.001  181 0.40 <0.001 

Management’s support 182 −0.03 0.73  182 0.01 0.85 

Co-workers’ support 182 0.04 0.59  182 0.01 0.87 

Personal job satisfaction 182 0.01 0.94  182 −0.10 0.17 

 
n: number of observations; rho (ρ): Spearman’s correlation coefficient. Spearman’s correlation coefficients were 

interpreted as follows (absolute value): ≥ 0.70 (very strong relationship), 0.40-0.69 (strong relationship), 0.30-

0.39 (moderate relationship), 0.20-0.29 (weak relationship), 0.01-0.19 (no or negligible relationship). All data 

were assessed using visual analog scale. 

 

Objective stress 

No significant difference was found between the two sessions in all frequency domain 

measurement (Figure 2). Regarding time-domain measurement, TINN and PNN50 during the 

second session were significantly lower compared to the first session. A trend in SDNN and HR 

was also highlighted (Figure 2). 
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Figure 2: Comparison of heart rate variability according to the two sessions.   

Data are presented as boxplots: the central line is the median, the edges of the box are the 25th and 75th 

percentiles, the upper adjacent value is the furthest observation which is within one and a half interquartile 

range of the upper end of the box, and the lower adjacent value is the furthest observation which is within one 

and a half interquartile range of the lower end of the box. Outliers are not represented in order to facilitate the 

reading of the figure.  

HF: high frequency; HR: heart rate; HTI: heart rate variability triangular index; LF: low frequency; ms: 

milleseconds; n: number of observations; PNN50: percentage of successive RR intervals that differs more than 

50 milliseconds; rho (ρ): Spearman’s correlation coefficient; RMSSD: root mean square of successive differences 

between normal; RR: interval between every heartbeat; S1: during first wave of the pandemic (from April 10th to 

May 10th, 2020); S2: after first wave of the pandemic (from June 10th to July 15th, 2020); SDNN: standard deviation 

of NN intervals; StDHR: standard deviation of heart frequency; TINN: triangular interpolation of the NN interval 

histogram; VLF: very low frequency. 
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DISCUSSION 

We did not find a strong relationship between objective stress (HRV parameters) and 

subjective stress (VAS). Indeed, participants’ subjective stress was not correlated with heart 

rate variability parameters except for RR and HTI which had a moderate negative correlation, 

respectively −0.23 and −0.28. Those results are in accordance with the literature (31). 

 

Period of measurement 

To our knowledge, we performed the first session during the first wave of the pandemic in 

France between April 10th 2020 and May 7th 2020. At that time, scientists did not know so 

much about the virus, its contagiousness, its transmissibility or even its mortality (32). 

Diagnosis using polymerase chain reaction were not available quickly and widely as it is now 

fast, so we used chest tomography to diagnose COVID (33). Furthermore, no vaccine was 

available. Emergency and ICU HCWs were sent to the frontline to treat and care patients 

regardless of their own health. This situation was stressful and can be considered as a hazard 

disaster (34). During the first wave of the pandemic, the French Auvergne region was relatively 

protected regarding COVID-19 admission. Indeed, the French government declared the 

lockdown on March 17th, 2020. For example, ED of Clermont-Ferrand had at the time a normal 

level of admission, around 160 patients per day. It showed a huge decrease of admission with 

a minimum at 60 admissions on March 18th, 2020. Furthermore, all non-urgent surgery and 

medical hospitalization were cancelled. All those parameters induced a disappearance of 

overcrowding during the first lockdown (2,3) and the region took care of patients from others 

locations (35). This situation was not anticipated at the time we began the study. Indeed, we 

were afraid to have a tsunami of patients like other area (36). This explains why we first 

expected to have a higher stress level in the first session compared to the second session. 
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However, our study showed that the control period was more stressful compared to the 

COVID period regarding objective stress using HRV. The main explanation we found is the 

number of entries much higher in the second period and the lack of bed available to admit 

patients. Indeed, overcrowding is considered to have a major impact on increasing stress 

among nurses (37). 

 

Subjective stress 

During more than 24 months, COVID-19 and its consequences on emergency HCWs have been 

studied. Frontline workers were more likely to suffer from burnout, post-traumatic stress 

disorders and poor sleep quality (38). Furthermore, medical staff reported depression at a rate 

of 31%, anxiety for 41% of them, and insomnia for 39%. Compared with the “regular” citizens, 

medical staff experienced higher level of anxiety, depression and insomnia, especially the 

frontline medical staff. Furthermore, male, married medical staff with poorer physical health 

reported lower mental health (39). The best performing concept to assess stress is the job-

demand-control model created and validated by Karasek et al in 1981 (10). The Job Content 

Questionnaire derived from Karasek’s model and has been developed and validated in several 

languages (10). Studies have highlighted its psychometrics properties and especially in a 

French population of 24,486 workers (40). However, this tool is difficult to use daily in the 

population of HCWs because of its length (18 items) and complexity. Furthermore, studies 

shows that participation rate decreases with length of questionnaire, in addition to a 

decreased attention and concentration (41). That’s why VAS has been proposed to assess 

occupational stress (12,13). It is a suitable tool for clinical activity and has good psychometric 

characteristics (42,43). 
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Heart rate variability 

Regarding HRV, we found a lower HR in the second period compared to the first, which is the 

main measurement impacted by stress, a sympathetic shift in sympathovagal balance, and a 

reduced complexity of the cardiac signal (44). We showed that PNN50 is lower during the 

second session compared to the first one. PNN50 represents the percentage of pairs of 

adjacent intervals differing by more than 50 milliseconds. It explores short-time variability and 

is influenced mainly by acute stress (45). SDNN level is also lower in the second period 

compared to the first one. SDNN and stress index are positively correlated when stress level 

is correctly adapted and for a short term. The mind and body can be kept in a balanced state 

by the principle of homeostasis. Stress is so a driving force and increases one’s efficiency and 

productivity. However, when people are less able to cope with stressors or if the duration of 

stress is too long or too repeated, the autonomous nervous system activity is reduced or 

unbalanced, inducing anxiety and depression (46). Lastly, TINN, a well-known HRV parameter 

to be higher when the stress is lower, is also higher is the first period (47). 

 

Limitations 

Our study has some limitations. First, our period of study covered the first wave of the 

pandemic which was very low in the French Auvergne region, mainly due to early lockdown. 

It could be interesting to perform new measurement at different periods of COVID pandemic 

(for example, first wave, second wave, when the vaccine was available, after the third wave), 

but also during “non-COVID” periods. Secondly, we used Biohardness Zephyr® and participants 

were asked to place the belt themselves after a demonstration, which induced a lot of 

artefacts and unexploitable data. To counter that issue, we used the very-low artefact 
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correction option of Kubios® software. It could be relevant to train participants to use the belt 

before the beginning of the measurement. Thirdly, data collection could only be carried out 

on day shifts and not on night shifts which are also a source of stress at work. Also, there  some 

missing data for each variable (all participants did not have both belt and visual analog scale). 

We did not control the analyses for respiration rates, depth or amplitude of respiration. We 

focused exclusively on HRV. Also, we did not study the impact of COVID on neuroendocrine 

indexes such as plasmatic cortisol or catecholamine levels. Finally, we recruited a sample of 

young, healthy participants, which impairs the generalization of our results, although it 

represents the population of our departments. 
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CONCLUSION 

No significant correlation was observed between subjective and objective stress at work 

except a moderate one for RR and HTI during the first wave of the COVID-19 pandemic and a 

control period among emergency and intensive care health care worker. However, we found 

that overcrowding, active smoking, anxiety, tiredness, or exposure to life-threatening 

emergencies were associated with higher level of stress at work. The main explanation is that 

French Auvergne region faced a low number of COVID-19 patients during the first wave. It 

might be interesting to carry out a new study considering all working hours, including night 

shifts. 

 

CONCLUSION 
Aucune corrélation significative n’a été observée entre le stress subjectif et objectif au travail, 

à l’exception  d’une corrélation modérée pour le RR et le HTI pendant la première vague de la 

pandémie de COVID-19 et une seconde période entre la première et la deuxième vague chez 

les soignants de l’urgence. Cependant, nous avons constaté qu’un flux de passage excessif aux 

urgences, le tabagisme, l’anxiété, la fatigue ou la prise en charge d’urgences vitales étaient 

des facteurs associés à des plus hauts niveaux de stress au travail. L’explication principale est 

que la région de Clermont-Ferrand avait un faible nombre de patients COVID-19 lors de la 

première vague. Il pourrait être intéressant de réaliser une nouvelle étude prenant en compte 

toutes les heures de travail, y compris la nuit. 
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APPENDIX 
 
APPENDIX I 

 

COVISTRESS 

 

Age: ……..………………                              Date: __ / __ / 2020 

Sexe: □ Homme     □ Femme                        Type de poste: □ COVID   □ Couché   □ Ambu   □ SAUV   □ MAO 

Poids:……..………………                            Tabac – nombre de cigarettes par jour: …………. 

Taille:……..………………                             Nombre d’heures d’activité physique par semaine  : …………. 

Activité professionnelle : □ Médecin    □ Infirmière    □ Aide-soignante  □ ASH 

 

A la prise de poste – Heure de début de poste : __ h __ min 
 

Quel est votre niveau de … : 
 

… stress lors de la prise 
en charge d’un patient  
COVID+ ou suspect 

 

… stress lors de la prise 
en charge d’un patient  
non COVID 

 
… stress lié au coronavirus 
 
… stress au travail 
 
… stress à la maison 
 
… fatigue 
 
… qualité du sommeil 
 
… anxiété/ peur 
 
… humeur / moral 
 
… burn-out / épuisement 
 professionnel 
 
… latitude décisionnelle / 
autonomie au travail 
 
… demande psychologique 
au travail (charge de travail) 
 
… soutien de votre hiérarchie 
 dans le cadre du travail 
 
… soutien de vos collègues 
 dans le cadre du travail 
 
… soutien de votre famille 
 
… satisfaction obtenue de 
 votre travail au regard des 
 efforts fournis 
 
… d’investissement dans 
 votre travail 
 
… conflit éthique au travail 
 
… addiction au travail 
 
… estime de soi 
 
 

… besoin d’un soutien 
psychologique  

Code d’anonymat : 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 



42 

 

 
 
 

  

A la fin de poste – Heure de fin de poste : __ h __ min 
 

Quel est votre niveau de … : 
 

… stress lors de la prise 
en charge d’un patient  
COVID+ ou suspect 

 

… stress lors de la prise 
en charge d’un patient  
non COVID 

 
… stress lié au coronavirus 
 
… stress au travail 
 
… stress à la maison 
 
… fatigue 
 
… qualité du sommeil 
 
… anxiété/ peur 
 
… humeur / moral 
 
… burn-out / épuisement 
 professionnel 
 
… latitude décisionnelle / 
autonomie au travail 
 
… demande psychologique 
au travail (charge de travail) 
 
… soutien de votre hiérarchie 
 dans le cadre du travail 
 
… soutien de vos collègues 
 dans le cadre du travail 
 
… soutien de votre famille 
 
… satisfaction obtenue de 
 votre travail au regard des 
 efforts fournis 
 
… d’investissement dans 
 votre travail 
 
… conflit éthique au travail 
 
… addiction au travail 
 
… estime de soi 
 
 

… besoin d’un soutien 
psychologique  
 

 

Nombre total de patients pris en charge personnellement : ___ 

              Dont Nombre d’urgences vitales : ___ 

              Dont Nombre de geste à risques : ___ 

Nombre d’entrées total ce jour : ___ 

Nombre d’entrées COVID ce jour : ___ 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 

Aucun Maximal 



43 

 

Conseil national de l’ordre des médecins 

SERMENT D'HIPPOCRATE 

Au moment d’être admise à exercer la médecine, je promets et je jure d’être fidèle aux lois de 

l’honneur et de la probité́. Mon premier souci sera de rétablir, de préserver ou de promouvoir 

la santé dans tous ses éléments, physiques et mentaux, individuels et sociaux. Je respecterai 

toutes les personnes, leur autonomie et leur volonté,́ sans aucune discrimination selon leur 

état ou leurs convictions. J’interviendrai pour les protéger si elles sont affaiblies, vulnérables 

ou menacées dans leur intégrité́ ou leur dignité́. Même sous la contrainte, je ne ferai pas usage 

de mes connaissances contre les lois de l’humanité́. J’informerai les patients des décisions 

envisagées, de leurs raisons et de leurs conséquences. 

Je ne tromperai jamais leur confiance et n’exploiterai pas le pouvoir hérité́ des circonstances 

pour forcer les consciences. Je donnerai mes soins à l’indigent et à quiconque me les 

demandera. Je ne me laisserai pas influencer par la soif du gain ou la recherche de la gloire. 

Admise dans l’intimité ́ des personnes, je tairai les secrets qui me seront confiés. Reçue à 

l’intérieur des maisons, je respecterai les secrets des foyers et ma conduite ne servira pas à 

corrompre les mœurs. Je ferai tout pour soulager les souffrances. Je ne prolongerai pas 

abusivement les agonies. Je ne provoquerai jamais la mort délibérément. Je préserverai 

l’indépendance nécessaire à l’accomplissement de ma mission. Je n’entreprendrai rien qui 

dépasse mes compétences. Je les entretiendrai et les perfectionnerai pour assurer au mieux 

les services qui me seront demandés. J’apporterai mon aide à mes confrères ainsi qu’à leurs 

familles dans l’adversité́. Que les hommes et mes confrères m’accordent leur estime si je suis 

fidèle à mes promesses ; que je sois déshonorée et méprisée si j’y manque.  
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SERMENT D'HIPPOCRATE 

En présence des Maitres de cette faculté et de mes chers condisciples, je promets et je jure 

d'être fidèle aux lois de l'Honneur et de la Probité́ dans l'exercice de la Médecine. Je donnerai 

mes soins gratuits à l'indigent et je n'exigerai jamais un salaire au-dessus de mon travail. Admis 

dans l'intérieur des maisons, mes yeux ne verront pas ce qui s'y passe, ma langue taira les 

secrets qui me seront confiés et mon état ne servira pas à corrompre les mœurs ni à favoriser 

le crime. Respectueuse et reconnaissante envers mes Maîtres, je rendrai à leurs enfants 

l'instruction que j'ai reçue de leurs pères. Que les Hommes m'accordent leur estime si je suis 

fidèle à mes promesses. Que je sois couverte d'opprobre et méprisé́e de mes confrères si j'y 

manque.  
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IMPACT DU COVID SUR LE STRESS DES SOIGNANTS DE L’URGENCE 
 
CONTEXTE : Depuis plus de 24 mois, le COVID-19 a changé la face du monde et a contraint les 

systèmes de santé dans le monde à adapter leurs pratiques jour après jour. Ces situations 

peuvent être considérées comme stressantes. Les professionnels des services d’urgence et de 

soins intensifs étaient en première ligne pendant la première vague de la pandémie, ce qui 

peut également accroître le stress. 

 

OBJECTIF : Nous avons donc décidé d’évaluer le stress subjectif et objectif chez les travailleurs 

en utilisant l’échelle visuelle analogique (de 0 à 10) et la variabilité de la fréquence cardiaque 

(VRC). L’objectif principal était d’évaluer la corrélation entre le stress subjectif et le stress 

objectif. 

 

METHODE : Étude prospective descriptive observationnelle à l’aide de questionnaire et de 

suivi de la fréquence cardiaque parmi les soignants qui travaillaient dans trois services 

différents (service des urgences, service mobile d’urgence et de réanimation ainsi qu’une 

unité de soins intensifs) de l’hôpital universitaire de Clermont-Ferrand, en France. Deux 

sessions de recueils ont eu lieu, l’une pendant la première vague de la pandémie (du 10 avril 

au 10 mai 2020) et la deuxième entre la première et la deuxième vague (du 10 juin au 15 juillet 

2020). 

 

RESULTATS : Parmi les 199 professionnels participants, 12 n’ont effectué que l’analyse de la 

variabilité de la fréquence cardiaque, 98 uniquement les questionnaires et 84 ont participé 

aux deux. L’âge moyen était de 33.7 ± 7.9 ans, 61.5 % des participants étaient des femmes et 

48.4 % étaient des médecins. Aucune corrélation n’a été trouvé entre le stress subjectif et le 

stress objectif, sauf pour le RR (ρ de Spearman : 0.23, p = 0.04) et l’indice triangulaire de la 

variabilité de la fréquence cardiaque (ρ de Spearman : 0.28, p = 0.01). Le niveau de stress 

subjectif moyen était de 3.40 ± 2.34. Les facteurs associés au stress subjectif étaient les 

suivants : soins aux patients atteints de la COVID, prise en charge d’une urgence vitale, 

tabagisme, anxiété, stress à la maison, fatigue et épuisement professionnel. Nous avons 

constaté une diminution de la variabilité sinusale de la fréquence cardiaque entre la première 

et la deuxième session, peut-être en raison du flux plus important des services d’urgence. 

 
CONCLUSION : Aucune corrélation importante n’a été mise en évidence entre le stress 
subjectif et le stress objectif  chez les soignants en première ligne durant la première vague 
de la pandémie du COVID-19. 
 
 
Mots-clés : 

- COVID-19    - Variabilité sinusale de la fréquence cardiaque 

- Stress     - Médecine d’urgence 

- Pandémie    - EVA 
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