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Abstract

Background

To determine the impact of the Covid-19 pandemic on the number of occupational
health consultations and to highlight influencing factors.

Method

Retrospective observational study of consultations from an inter-company occu-
pational health service. Data were retrieved during three consecutive years: 2019
(baseline), and 2020—-2021. For comparisons purposes, we used the number of
occupational health consultations per day and per full-time equivalent occupational
healthcare worker (n consultations/d/FTE). Multivariate analysis was performed using
logistic regression, for each lockdown vs the same period one year before.

Results

Atotal of 103,351 consultations were included. The number of consultations
decreased by 14.3% in 2020 compared to 2019 but increased by 33.7% in 2021 com-
pared to 2020. There were 4.9 consultations/d/FTE, 4.69 to 5.12 in 2019; 4.07, 3.81
to 4.34 in 2020; and 5.35, 5.16 to 5.55 in 2021. The first lockdown had a massive
impact on the number of consultations, whereas the activity returned to normal from
August 2020 with an increase in 2021. Age was associated with a decrease in the
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propension of consulting for the three lockdown periods (p<0.001). The proportion of
consultations for return-to-work was multiplied by 2.44 (2.02 to 2.95, p<0.001) during
the first lockdown, associated with a reduced risk of being declared unfit to work (OR
=0.48, 95 Cl 0.27 to 0.84, p=0.010).

Conclusion

The Covid-19 pandemic had a huge impact on the medical activity of occupational
health departments, with a massive decrease in 2020 followed by an increase in
2021 compared to 2019.

Introduction

During the Covid-19 pandemic, activity in the health sector underwent a significant
reshaping worldwide [1]. A decrease in activity was found in several departments
such as emergency departments [2—4], urology [5], ENT [6], ophthalmology [7],
psychiatry [8], cardiology, or preventive health [9]. In occupational health, a Polish
study revealed a 22% drop in the number of consultations compared to the year
before the pandemic [10]. Despite a large number of consultations [11,12], no studies
reported the influence of the Covid-19 pandemic on medical activity of occupational
health departments. Occupational health, a crucial facet of healthcare, encompasses
the specialized domain dedicated to safeguarding and enhancing the well-being of
employees within their work environments [13]. If some research identified high users
of primary care [14], such data are not yet available for patients consulting in occu-
pational health medicine. Variables such as age and sex might be important factors
influencing the demand for consultations in occupational health medicine [15]. Vulner-
ability or diseases [16—18] and occupational activities such as essentials sectors [19],
have been shown to be strong determinant of the severity of the Covid-19 infection,
and thus may also influence the demand for occupational health consultations during
the first lockdown of the pandemic.

Therefore, we aimed to study the evolution of the number of consultations over
a 3-year period (the year 2019 preceding the Covid-19 pandemic as reference year
and the two years 2020-2021 of the pandemic). Secondary objectives were to
assess the factors influencing consultation such as sociodemographic of workers
(age, sex, vulnerability), characteristics of consultation (nurses, essentials sectors,
return to work), and conclusions of consultations (consultation with orientation, work-
station layout, unfit to work).

Method
Study design

This retrospective study was carried out in the inter-company occupational health
service of Allier (Service de Santé Inter-entreprises de I'Allier, SSTI03). The
SSTIO03 in Allier operates as part of France’s mandatory occupational health frame-
work, ensuring health consultations for employees across companies of all sizes.
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Subsidized by employers and the national health system, this service caters to diverse enterprises, and is accessible
irrespective of company scale. The SSTIO3 monitors an average of 80,000 employees per year. Date from consultations
are collected into the PREVENTIEL software. We included all consultations conducted from three consecutive years, i.e.,
from the 1%t January 2019-31%t December 2021. The year 2019 is the control year, the year 2020 is the first year of the
pandemic, and the year 2021 is the second year following the onset of the SARS-CoV-2. The dates of the 3 lockdowns in
France were from 17 March to 10 May 2020 (first lockdown), from 30 October to 14 December 2020 (second lockdown),
and from 3 April to 2 May 2021 (third lockdown). This study was approved by the appropriate ethics committee (Comité de
Protection des Personnes Sud-Est VI, Clermont-Ferrand, France; No. 2015/CE 70).

Outcomes

The primary outcome was the number of occupational health consultations per day and per full-time equivalent occupa-
tional healthcare worker (n consultations/d/FTE). Secondary outcomes were characteristics of employees, characteristics
of consultations, and conclusions of consultations. Characteristics of employees who underwent consultations: age (con-
tinuous by decades), gender (male/female), and disabled worker status (benefiting or not from the employment obligation
for disabled workers). The characteristics of the consultations were: consultations by physician or nurse, company sectors
of activity (essential or non-essential) and type of consultations (return to work consultation or not). The company sectors
are classified into the PREVENTIEL software using the statistical classification of economic activities in the European
community 2008 (Nomenclature statitistiques des Activités économiques dans la Communauté Européenne — NACE
2008) level of aggregation 17 (A17), allowing to identify essential sectors of activity. We considered the following sectors
are “essential”: health-care, mass distribution, and transport [19]. Conclusions of consultations were evaluated by: orien-
tation after the consultation (none, or orientation by the occupational physician to the general practitioner or a specialist,
orientation made by the nurse to the occupational physician, to the occupational psychologist, and to the partners helping
for social insertion of workers), workstation layout (none, or adaptation prescribed by the occupational physician that cover
equipment, supplies, accessories, or movements and postures), and unfit to work (none, or an unfit to work diagnosis
prescribed by the occupational physician, i.e., the fact that the worker cannot work anymore at his workstation).

Statistical analysis

Statistics were performed with Stata software (version 15, StataCorp, College Station, US). Data are described as fre-
quency and percentage for categorical criteria and as means, standard deviation, median, and interquartile range for con-
tinuous criteria. Comparison between the 1%t lockdown period (17 March 2020—10 May 200) vs the same period one year
before was performed using a chi-square test (or Fisher exact test when appropriate) for categorical variables and with
Student’s t-test (or Mann-Whitney test if data were not normally distributed) for continuous variables, and Hedge’s bias
corrected effect size was computed with its 95% confidence interval (95 Cl). Effect-sizes are considered small between
0.20 and 0.50, moderate between 0.50 and 0.80, and high above 0.80 [20]. Multivariate analysis was performed using
logistic regression. The period status (consultations during the 1st lockdown vs the same period one year before taken as
control period) was considered as the dependent variable. Age of workers (continuous by decades), gender (sex ratio, i.e.,
male/female), workers with handicap (present/absent), consultation (physician/nurse), essential sector (true/false), return
to work consultation (true/false), consultation with orientation (true/false), workstation layout (true/false) and unfit to work
(true/false) were considered as independent factors in order to show the consultation’s characteristics related to changes
between the control period and the 1% lockdown period. Results are shown as odds ratio and their 95 Cl. Those analyses
were performed for all consultations, and into subgroups of medical consultation and nurse consultations. Same analyses
were performed for the 2™ lockdown period (vs same period one year before) and 3 lockdown (vs same period two years
before). Evolution of consultation number (physician + nurse and total) were summed by day and plotted using 30 days
moving average. All tests were 2-sided and a p-value <5% was considered statistically significant.
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Results

Consultations included

From 1%t January 2019-31% December 2021, the number of consultations extracted from the PREVENTIEL software was
112,082. After removal of duplicates and removal of pre-consultations (consultations conducted before the consultation
to prepare the consultation), 110,955 were scheduled consultations. Due to absence at the consultation, 7604 consulta-
tions were excluded, resulting in a final sample of 103,351 consultations conducted and included for the main outcome
(Fig 1). Workers who underwent those consultations were 41.1+£13.1 years old, 56.3% males, and 6.3% had a handicap.

Total number of consultations
in the occupational health centre

n=112 082

Excluded n =1 127
|| - Duplicate consultation, n = 1 081
- Pre-consultation, n = 18

- File completion, n = 28

Scheduled consultations

n =110 955

Absence at the consultation,
n = 7604

Consultations conducted

n =103 351

Main outcome : Effects of the pandemic on
number of occupational health consultations

e

2019
n =34 422

2020
n =29 494

2021
n =39 435

Secondary outcomes:

Effects of lockdowns on consultations

1st lockdown
19 March to 11 May 2020

2nd [ockdown
30 Oct to 15 Dec 2020

3rd lockdown
3 April to 2 May 2021

Control
19 March to 11 May 2019

Control
30 Oct to 15 Dec 2019

Control
3 April to 2 May 2019

Putative influencing variables

Characteristics of
workers:
- Age
- Sex
- Workers
with handicap

Characteristics of
consultations:

- Consultation by
physicians or nurses
- Essential sectors
- Return to work

Conclusions of
consultations:
- Consultation
with orientation
- Workstation layout
- Unfit to work

Fig 1. Flow chart.

https://doi.org/10.1371/journal.pone.0323018.9001
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Regarding characteristics of consultations: 55.0% were done by physicians, 39.9% were in essential sectors, and 15.9%
were return-to-work consultations. Regarding conclusions of consultations: 8.0% of workers had an orientation after the
consultation (to another physician, a psychologist, or for social insertion), 8.0% had a workstation layout, and 3.5% had an
unfit to work diagnosis.

Evolution of the number of consultations over the years

Compared to 2019, the number of consultations decreased by 14.3% in 2020 (from 34,422—-29,494), but increased by
14.6% in 2021 (from 34,422-39,435). In 2021, the number of consultations also increased by 33.7% compared to 2020
(39,435 vs. 29,494) (Fig 1). More specifically, the average of the number of consultations per day and per full-time equiv-
alent occupational healthcare worker was the lowest in 2020 (4.07 consultations/d/FTE, 95 CI 3.81 to 4.34) — compared
to 2019 (4.9 consultations/d/FTE, 95 CI 4.69 to 5.12) and 2021 (5.35 consultations/d/FTE, 95 Cl 5.16 to 5.55), and was
higher in 2021 compared to 2020 (p<0.001, all absolute effect sizes being >0.80 for all comparisons) (S1 Table and

Fig 2). More specifically, those conclusions are similar for nurses, whereas physicians had a decreased number of consul-
tations mainly in 2020 (S1 Fig).

Comparisons between lockdown periods

The average number of consultations per day dropped massively (effect size -3.32, 95 Cl -4.02 to -2.61) during the
18t lockdown (0.64 consultations/d/FTE, 95 Cl 0.44 to 0.83) compared with the same period in 2019 (4.78, 95 Cl 4.23
to 5.32). When comparing monthly data, the number of consultations returns to normal in August 2020 (compared to
2019). Then, there was also a slight decrease (effect size -0.03, 95 CI -0.52 to 0.47) during the 2nd lockdown (5.1

Number of consultation by full-time
equivalent occupational healthcare worker
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Fig 2. Number of consultations by full-time equivalent occupational healthcare worker.

https://doi.org/10.1371/journal.pone.0323018.9002
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consultations/d/FTE, 95 Cl 4.53 to 5.68) compared with the same period in 2019 (5.15, 4.6 to 5.69) (S1 Table and Fig 2).
These same conclusions can be found for consultations made by physicians and by nurses (S1 Fig).

Socio-demographic characteristics of employees

Prevalence of workers <30 years old consulting in occupational health was higher during the second and third lockdown
(25.9 vs 21.4% and 23.1 vs 20.1% in the control period, respectively, p<0.05) (S2 Table and Fig 3). Age was associated
with a decrease in the propension of consulting for the three lockdown periods (p<0.001). For each 10-year increase,
there was a decrease by 13% for the first lockdown (OR 0.87, 95 Cl 0.81 to 0.94), 9% for the second lockdown (0.91,
0.88 to 0.94) and 9% for the third lockdown (0.91, 0.88 to 0.96) (Fig 4 and S2 Fig). It should be noted that for the first
lockdown, this propension was more pronounced for consultations made by nurses, that decreased by 32% (0.68, 0.51 to
0.91, p=0.009) (S3 and S4 Figs). The prevalence of men was lower during the first lockdown (48.7 vs 57.6% in the con-
trol period, p<0.001) (S2 Table and Fig 3). The risk of consulting for men versus women was significant only for the first
lockdown with a decrease of 19% (0.81, 0.68 to 0.98, p=0.026) (Fig 4 and S2 Fig). The prevalence of consultations for
workers with a handicap was higher during the first lockdown (8.9 vs 6.5% in the control period, p=0.022) (S2 Table and
Fig 3), but being considered a worker with handicap did not influence the risk of consultation in the multivariate analysis

(Fig 4 and S2 Fig).

Characteristics of consultations

Consultations made by nurses decreased during the three lockdowns. More specifically, only 5% of consultations were
made by nurses during the first lockdown (vs 46.7% in the control period, p<0.001) (S2 Table and Fig 3). The number
of consultations by nurses per day per FTE massively dropped by 91% compared to consultations made by physicians
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Fig 3. Prevalence of consultations (%) during each lockdown compared to a control period (one year before for the first and second lock-
down, and two years before for the third lockdown), depending on characteristics of workers, characteristics of consultations, and conclu-

sions of consultations.

https://doi.org/10.1371/journal.pone.0323018.9003
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during the first lockdown (OR 0.09, 95 CI 0.06 to 0.13, p<0.001). Then, the number of consultations made by nurses was
still decreased compared to those made by physicians but in lower proportion (0.81, 0.74 to 0.89 during the second lock-
down, and 0.50, 0.44 to 0.57 during the third lockdown; p<0.001) (Fig 4 and S2 Fig). The prevalence of consultations for
workers working in essential sectors was higher during the first lockdown (52.5 vs 38.5% in the control period, p<0.001)
(S2 Table and Fig 3). Workers belonging to essential sectors of activity were more prone to have a consultation during
the first (1.58, 1.32 to 1.89, p<0.001) and third lockdown (1.20, 1.07 to 1.34, p=0.002). The same trends were observed
for consultations by physicians, while for nurses no significant variation was observed (S3 and S4 Figs). By law, return-
to-work consultations are only made by physicians. The prevalence of return-to-work consultations was massively higher
during the first lockdown (61.1 vs 22.9% in the control period, p<0.001) (S2 Table and Fig 3). The proportion of consulta-
tions for return-to-work was multiplied by 2.44 (2.02 to 2.95, p<0.001) during the first lockdown whereas it decreased by
16% during the second lockdown (0.84, 0.74 to 0.95, p=0.006) and by 38% during the third lockdown (0.62, 0.53 to 0.73,
p<0.001) (Fig 4 and S2 Fig).

Conclusions of consultations

No significant difference was found for consultations with workstation layout. The prevalence of return-to-work consulta-
tions tended to be lower was during the first lockdown (2.3 vs 3.7%, p=0.084) and was lower during the second lockdown
(2.7% vs 4.8% in the control period, p<0.001) (S2 Table and Fig 3). A reduced risk of being declared unfit to work was
marked during the first (OR = 0.48, 95 CI 0.27 to 0.84, p=0.010) and second lockdown (0.61, 0.45 to 0.84, p=0.002)

(Fig 4 and S2 Fig). The prevalence of consultations with orientation was lower during the first lockdown (5.4 vs 9.0% in
the control period, p=0.002) (S2 Table and Fig 3). A reduced risk of having orientation following the consultation was
observed during the first lockdown (0.53, 0.37 to 0.77, p=0.001) (Fig 4 and S2 Fig). The nurse consultations were marked
by a decrease in consultations with orientation during the three lockdowns. There was no orientation made by nurses
during the first lockdown (OR not computable), and the consultations with orientation decreased by 29% (0.71, 0.54 to
0.94, p=0.018) during the second lockdown and by 35% (0.65, 0.45 to 0.94, p=0.023) during the third lockdown (S4 Fig).

Discussion

The main findings were that the Covid-19 pandemic had a huge impact on the medical activity of occupational health
departments, with a massive decrease in the number of consultations in 2020 followed by an increase in 2021 compared

Variables influencing the risk of First Second Third
consultation in occupational health lockdown lockdown lockdown

Age, per 10-year O]
Sex, men (vs women as REF) O
Workers with handicap (vs no as REF) -G
Characteristics of consultations
Made by nurse (vs MD as REF) O (@] ©]
Essentials sectors (vs no as REF) O O
Return to work (vs no as REF) —_—— [ O
Conclusions of consultations
Orientation (vs no as REF) O= >

Workstation layout (vs no as REF) Or
Unfit to work (vs no as REF) O

Characteristics of workers (;L

- G

0 f 2 0 d 2 0 1 2

Fig 4. Variables influencing the risk of consultation (details available in S2 Fig). The effect of each variable on the risk of consultation in occu-
pational health is represented by a dot on a horizontal line in the forest-plot. The dots represent the risk (odds ratio) for each variable, and the length of
each line around the dots represent their 95% confidence interval (95 Cl). The black solid vertical line represents the null estimate (with a value of 1).
Horizontal lines that cross the null vertical line represent non-significant variables on the risk of consultation in occupational health.

https://doi.org/10.1371/journal.pone.0323018.9004
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to 2019. Workers from essential sectors, youngers, and women, had a higher propensity to consult during the first lock-
down. Return-to-work consultations increased during the first lockdown, but the risk of being unfit to work was lower.

The massive impact of the pandemic on occupational health consultations

Our study showed a 15% decrease in occupational health consultations in 2020 compared to 2019. To our knowledge,
only one study in Poland evaluated the negative impact of the pandemic on access to and utilization of occupational
health services and showed a 25% decrease in occupational health consultations [10]. This difference of impact of Covid-
19 on occupational health activity may be linked with heterogeneous impact of Covid between countries, that was partic-
ularly evident at the beginning of the pandemic [21]. The study in Poland only compared mean annual activity between
2019 and 2020 [10], whereas our study analyzed three consecutive years, with longitudinal time-series analysis, acute
effects of lockdowns, and putative influencing variables. In particular, we showed an eight-time drop during the first
lockdown. This drop may be due to a variety of factors, such as the closure of workplaces [22], restrictions on movement
[3], prioritization of Covid-related cases, and fear of contracting Covid-19 [23]. Teleconsultation may appear as a solu-
tion, facilitating ongoing care and accessibility to occupational health services despite movement restrictions. However,
although some occupational departments had the technology for teleconsulting, not all consultations could be carried out
virtually, and some patients preferred in-person visits [24]. We also showed a rebound in occupational consultations in
2021 compared to 2019. To our knowledge, there are no other studies that examined this rebound in occupational health
activity. However, similar effects were observed in other healthcare settings and sectors of activity [10]. For occupational
health consultations, the increase observed in 2021 may be due to several factors. Covid-19 vaccines contributed to
normalize working conditions [25], as well as the lifting of lockdown restrictions [26]. Lastly, occupational departments also
wanted to catch-up the consultations that were not be carried out in 2020 [27].

Characteristics of consultations and influencing variables

Age was negatively associated with the propensity of consulting for all three lockdown periods. Considering that older
individuals being at higher risk for Covid-19, they may have been more hesitant to seek medical attention [28]. Interest-
ingly, middle-aged workers were those who reported high sick leave, with also greater incidence of contact sick leaves
[29]. The finding that more women sought occupational health services during the first lockdown compared to men could
be related to differences in job types, work arrangements, or caregiving responsibilities [30]. In particular, essential activity
sectors during the Covid pandemic were medico-social sector and large-scale distribution, that are composed of a major-
ity of female workers [31]. In our study, a handicap had no impact on consultations during the three lockdowns, contrary
to other studies that demonstrated a decline in occupational interventions for people with disabilities [32] and an increase
in prescriptions [33]. A meta-analysis also demonstrated the barriers faced by people with disabilities during the Covid-19
pandemic [34]. The finding that there were more return to work visits during the first lockdown may be linked with more
illnesses, requiring a medical clearance for return to work [35,36]. Return to work visits were also proportionally predomi-
nant during the first lockdown because at the beginning of the pandemic only consultations requiring medical supervision
were maintained. Paradoxically, we showed a low number of unfitness to work during the first lockdown which is counter-
intuitive, as return visits are typically associated with higher rates of unfitness to work [37]. In the first lockdown, there was
also a decrease in consultations without orientation, that may be linked with access restrictions to non-essential health-
care [38]. However, subsequent lockdowns showed progress with the introduction and expansion of telehealth services
[26], that may explain the normalization of consultations without orientation.

Limitations

Our study has some limitations. Considering the massive set of data (112,082 consultations), we did not include all text
field nor uncertain data. Information about health issues and working conditions that have provoked the consultation
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were also a text field, and thus not included. The retrospective design might be seen as a limitation because it relies on
looking back at past data, that are traditionally more subjected to bias. Even if the population and working conditions may
differ from other regions and preclude generalizability [39]. we included more than 100 000 consultations with all socio-
professional categories. The retrospective design did not prove causality. Further studies should assess the risk factors for
being unfit to work during the pandemic, with a focus on modifications of occupational exposures.

Conclusion

In conclusion, the Covid-19 pandemic significantly affected the occupational health departments, causing a substantial
decrease in consultations in 2020, followed by an increase in 2021 compared to 2019. Essential sector workers, younger
individuals, and women had a higher propensity to consult during the initial lockdown. Return-to-work consultations
increased during the first lockdown, with a lower risk of being unfit to work. The findings underscored the pandemic’s pro-
found impact on occupational health and call for further research to understand its implications.
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S2 Fig. Variables influencing the risk of consultation at the occupational health department.
(TIF)

S3 Fig. Variables influencing the risk of consultation by an occupational physician. N/A: not applicable.
(TIF)

S4 Fig. Variables influencing the risk of consultation by an occupational health nurse.
(TIF)

S$1 Supporting information. Anonymized dataset underlying the study’s findings.
(C8V)
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