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LEARNING OUTCOMES

• Identify the predictors associated with longer sick leave du-
ration among healthcare workers (HCWs) during the
COVID-19 pandemic.

• Understand the COVID-19 prevalence among HCWs in a
tertiary medical center and the professions with the highest
infection rate.

• Discuss COVID-19 prevalence and transmission in a health-
care setting compared with the community.
Background: Little has been published on predictors of prolonged sick leaves
during the COVID-19 pandemic. This study aims to determine the rate of
COVID-19 infections among healthcare workers (HCWs) and to identify the
predictors of longer sick leave days.Methods:We identified predictors of lon-
ger sick leave using linear regression analysis in a cross-sectional study design.
Results: Thirty-three percent of the total workforce contracted COVID-19. On
average, HCWs took 12.5 sick leave days after COVID-19 infection. The re-
gression analysis revealed that older employees, nurses, and those who caught
COVID-19 earlier in the pandemic were more likely to take longer sick leave.
Conclusions:Age, job position, andmonth of infection predicted sick leave du-
ration among HCWs in our sample. Results imply that transmission was most
likely community-based. Public health interventions should consider these fac-
tors when planning for future pandemics.
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Because of the nature of their work, healthcare workers (HCWs) are
more likely to contract infections as compared with the general

population.1 Since the start of the COVID-19 pandemic in late
December 2019, HCWs were deemed to be at higher risk of exposure
to SARS-CoV-2 infection.2 A large study conducted in the United
Kingdom (UK) found that HCWs were at a seven times higher risk
of being infected with SARS-CoV-2.3 Identified risk factors for ac-
quiring the infection among this group include improper use of per-
sonal protective equipment, workplace setting, profession, exposure,
contacts, and testing.2 As of December 31, 2020, more than 1.6 million
HCWswere reported to be infected with SARS-CoV-2 in 34 countries.4
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In countries with available data, the prevalence of COVID-19 infections
among HCWs varied between 2.2% and 29% earlier in the pandemic.5

In a study identifying infection rates among HCWs using data from 37
countries (including Lebanon) between July and August 2020,6 it was
found that a large number of HCWs were getting infected, with a mor-
tality rate of 0–0.90 per 100,000.2 According to the Lebanese Ministry
of Public Health data on COVID-19 infections among HCWs, approx-
imately 2500 HCWs were infected as of February 14, 2021, before the
start of vaccination campaigns.7

Sick leave among HCWs has been a major concern during the
COVID-19 pandemic. A systematic review on COVID-19 infections
among HCWs globally revealed that the overall infection and deaths
trends were similar to the general population, while infections were
highest among nurses and deaths highest among doctors.8 While a
few studies assessed predictors of sick leave post COVID-19 in the general
population, little has been published on the predictors of sickness-related
absences secondary to COVID-19 among HCWs.9 A Swedish study in-
vestigated the predictors of taking long sick leave among HCWs and res-
idential care workers (defined as sick leave longer than 3 weeks) and
found that working in residential care, having obesity, depression or anx-
iety, and taking longer sick leave before the pandemic were significant
predictors of longer sick leave during the pandemic.10

Infection rates and sick leave trends among HCWs differ be-
tween the prevaccination and postvaccination periods. While studies
provided evidence that HCWs took longer sick leave periods because
of their COVID-19 infection, evidence also suggests that vaccinated
HCWs take shorter sick leave periods and have lower incidence of
COVID-19 infections.11,12

Our study aims to determine the rate of COVID-19 infections
among HCWs before the start of vaccination and to identify the pre-
dictors of taking more sick leave days among HCWs who tested pos-
itive for COVID-19 in a tertiary medical center.

METHODS
We conducted a cross-sectional study at the American Univer-

sity of Beirut Medical Center (AUBMC) on data collected between
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TABLE 1. Descriptive Statistics of COVID-19–Positive Healthcare
Workers at AUBMC

N = 1,028

Frequency
(%)

Sex (n = 1,016)
Male 563 (55.4)
Female 453 (44.6)

Age (n = 1,014)
30 y or less 398 (39.2)
31–40 y 328 (32.3)
41–50 y 172 (16.9)
51 y and older 116 (11.6)

Job position-based on AUB categorization (n = 1,014)
Nurses 374 (36.9%)
Allied health (lab staff, pharmacy staff, physical therapy
staff, technician, radiology staff )

155 (15.3%)

General services and support (kitchen/catering, and
housekeeping)

152 (15.0%)

Doctors 135 (13.3%)
Administrative (administrator, clerk) 65 (6.4%)
Student 20 (2%)
Technology and engineering (IT) 18 (1.8%)
Research staff 11 (1.1%)
Other 84 (8.3%)

Department (n = 636)
Inpatient non–COVID-19 349 (54.9)
Outpatient 172 (27.0)
High-risk COVID-19 areas 69 (10.8)
Support services 46 (7.2)

Infection source (n = 1,025)
Unspecified 528 (51.4)
Community exposure 321 (31.2)
Hospital acquired 179 (17.4)

Month of infection (n = 1,106)
December 2020–February 2021 552 (54.3)
August 14–November 2020 429 (42.2)
March–August 13, 2020 35 (3.4)

Mean ± SD
Sick leave days 12.50 ± 4.00
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March 2020 and February 2021. The AUBMC is a 364-bed tertiary
care private hospital and is one of the largest medical facilities in the
country. The AUBMC played a major role in managing the pandemic
and serving as a model to other hospitals in the country and the region.
A separate hospital building initially functioning as a pediatric cancer
center was transformed to a Pandemic Evaluation Clinic and Center to
exclusively treat and admit COVID-19 patients. A “train the trainer”
model was implemented to reach and train the largest number of HCWs
on infection prevention and control measures for management of
COVID-19 including proper personal protective equipment donning
and doffing. Overall, 1631 HCWs (representing approximately 70%
of staff involved in direct patient care) were trained between March 10
and April 30, 2020.

The deidentified data set of all HCWs infected with SARS-
CoV-2 at the AUBMC since the beginning of the pandemic and until
February 14, 2021 was reviewed to determine the predictors of longer
sick leave periods. The number of cases among our healthcare work-
force was compared with the surge in cases nationally.

The variables on HCWs included sex, age, position in the med-
ical center, department, month of infection, date of positive polymer-
ase chain reaction result, number of sick leave days, and the source
of infection (community, hospital-acquired, or unknown). The source
of COVID-19 infections among HCWs was investigated by the infection
control team through direct phone calls with the staff who tested positive
and review of their medical records from March to December 2020.
Starting January 2021, investigations were limited to review of medi-
cal records only.

The study was approved by the institutional review board at the
American University of Beirut (AUB).

As per the latest data obtained from the human resource depart-
ment at the AUBMC, the medical center has 3132 HCWs. Age was
classified into the following four categories to look at differences in
COVID-19 sick leaves by age group: 30 years or younger, 31 to 40 years,
41 to 50 years, and 51 years and older. TheHCWswere classified into the
following four major areas based on their work activities: high-risk areas
(workers in areas with potential or confirmed COVID-19 cases), inpatient
care areas (workers in direct contact with non–COVID-19 patients), out-
patient care areas (workers in contact with outpatients), and support ser-
vices (workers providing support services such as administrators, IT staff,
etc.). As for job positions, we followed the categorization adopted by the
human resource department. As such, HCWswere classified into the fol-
lowing nine categories: doctors (attending physicians, residents, and fel-
lows), nurses (registered nurses, practical nurses, and nursing assistants),
administrative (clerks, cashiers, etc.), allied health personnel (technicians,
therapists, laboratory staff, etc.), general services and support (housekeep-
ing, kitchen staff, etc.), technology and engineering (IT staff), students
(medical students), research staff (research assistants and research fel-
lows), and others.

The timeline of COVID-19 infectionwas divided into the follow-
ing three categories: March 2020 to August 13, 2020; August 14, 2020
to November 2020, and December 2020 to February 2021. The cutoff
for August 13 was chosen because it represents the day when contact
tracing for HCWs stopped by employee health unit due to the increase
in the number of cases nationally.

Sources of infections were classified into the following three
different categories:

1. Community-acquired infections: this applies for HCWs whowere
exposed to a known or suspected COVID-19 person outside their
work in the medical center.

2. Hospital-acquired infections: this described HCWs whose expo-
sures were attributed to an unprotected exposure to a confirmed
COVID-19 case in the hospital.

3. Source of COVID-19 infection was labeled as unknown when the
source of transmission could not be identified.
© 2023 American College of Occupational and Environmental Medicine
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Data were entered into the Statistical Package for Social Sci-
ences (SPSS, version 27), which was used for data cleaning, manage-
ment, and analyses. Descriptive statistics were summarized by present-
ing the frequency and percentages for categorical variables and mean
and standard deviation for continuous variables.

The main outcome of this study was the number of sick leave
days among HCWs. Predictors of sick leave dayswere identified using
linear regression analysis. The regression model included variables
that either had a P value less than 0.2 at the bivariate analysis level
or known to be associated with sick leave days from previous literature.
The variable “source of infection” was excluded from the analysis as
more than 50% of the infections were of unidentified source. Results
were presented in terms of coefficients and 95% confidence intervals.
A P value of 0.05 was considered statistically significant.

The infection rate among specific HCW categories was calculated
by dividing the number of infected HCWs by the total number of HCWs.
In addition, Pearson correlation analysis was used to assess the correlation
between the positive cases among HCWs and the COVID-19 cases at
the national level.
RESULTS
Table 1 below describes the characteristics of our study population

of COVID-19–positive HCWs. Most HCWs (55.4%) were males and
younger than 30 years (39.2%). Nurses represented the largest group of
591
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TABLE 2. COVID-19 Infection Rate Among the Specific HCWs Professions

Job Family Total No. HCWs (N = 3,132) No. Infected HCWsa (n = 899) Infection Rate

Allied health 409 155 37.8%
Nursing (professionals, support staff ) 999 374 37.4%
Medical doctors (attending, fellows, residents) 417 135 32.3%
Administrative staff 529 152 28.7%
General services and support 294 65 22.1 %
Technology and engineering 84 18 21.4%

aExcluding students, research staff, and others, as the denominator for these categories was unavailable.
HCWs, healthcare workers.
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COVID-19–positive HCWs, followed by doctors, and auxiliary hospital
services staff. Most HCWs who tested positive for COVID-19 worked
in non–COVID-19 inpatient areas (54.9%) or in outpatient settings
(27%). Those who worked in high-risk COVID-19 areas constituted
only 10.8 % of the cases.

The source of infection was unknown for approximately half of
HCWs (51.4%). For participants with known infection source, com-
munity exposure (31.2%) was higher than hospital exposure (17.4%).

During the peak of the pandemic, the risk for COVID-19 trans-
missions was increased among HCWs as most cases occurred in
January and February 2021 (43.4%). On average, HCWs took 12.5 days
of sick leave because of COVID-19 infection.

As of February 14, 2021, approximately 33% of the HCWs at
the AUBMC got infected with COVID-19 (Table 2).

Data on predictors of longer sick leave days due to COVID-19
infections among HCWs (Table 3) showed that older employees took
longer sick leave compared with employees who are younger than 30
years. Employees 51 years and older took an additional 1.4 sick leave
days (P = 0.001**), while those aged 41 to 50 years took an additional
1.23 days (P = 0.001**). When compared with doctors, nurses took
an additional 1.2 day on average (P = 0.003**). Females did not take
longer sick leave compared with males. More sick leave days were
taken early in the pandemic (March–August 13, 2021). An average
of 4.5 additional days was taken between March and August 13, 2020,
followed by 1.4 day between August 13 and November 2020, as compared
TABLE 3. Linear Regression of the Predictors of Number of Sick Lea

Model

Unstandardized Coefficients

B Std. Error

(Constant) 10.959 0.506
Sex
Female −0.235 0.253

Age group
31–40 y −0.091 0.301
41–50 y 1.230 0.364
51 y and older 1.396 0.420

Infection month
March–August 13 2020 4.561 0.714
August 14–Nov 2020 1.403 0.252

Position
Nurses 1.178 0.397
General services and support 0.549 0.600
Administrative staff 0.779 0.467
Allied Health .851 0.469
Technology and engineering −0.270 0.973
Students 1.626 0.932
Research staff 2.088 1.211
Other 0.367 0.556

Variables included in the model were as follows: sex (reference: male); age (reference: <30
*P < 0.05; **P < 0.01; ***P < 0.001
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with the period between December 2020 and February 2021. Based on
our model, older age, working as a nurse, and contracting COVID-19
earlier in the pandemic are all factors associated with a higher number
of sick leave days in our hospital.

The number of COVID-19 cases among HCWs strongly corre-
lated with the number of cases diagnosed in the country. Numbers
were correlated by week and the correlation coefficient was 0.99 with
a P value less than 0.001***. This result suggests that the number of
HCWs who tested positive for COVID-19 increased with the rise in
the number of cases nationally (Figure 1).
DISCUSSION
Almost a third of the AUBMCworkforce contracted COVID-19

between the beginning of the pandemic and the start of the vaccination
campaign. The highest affected percentage was nurses and the over-
whelming majority of cases were not working in the COVID-19 unit.
As a result of these infections, an average of 12.5 sick leave days was
given for each HCW with COVID-19.

Although HCWs might be at high risk of acquiring COVID-19
through occupational exposure, we observed an increase in cases
when the transmission increased in the community. In addition, cases
observed among our HCWs were not reported in high-risk settings,
such as COVID-19 clinical areas. In fact, approximately 90% of in-
fected HCWs worked in non-COVID units inside the hospital. With
ve Days

Sig.

95.0% Confidence Interval for B

Lower Bound Upper Bound

<0.001 9.966 11.952

0.352 −0.731 0.261

0.762 −0.682 0.500
0.001** 0.516 1.944
0.001** 0.571 2.221

<0.001*** 3.159 5.963
<0.001*** 0.909 1.897

0.003** 0.399 1.957
0.360 −0.627 1.726
0.096 −0.139 1.696
0.070 −0.069 1.771
0.781 −2.179 1.639
0.081 −0.202 3.455
0.085 −0.288 4.465
0.509 −0.724 1.458

years); month (reference: December 2020–February 2021); position (reference: doctors.
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FIGURE 1. COVID-19 cases nationally versus AUBMC from August 2020 to February 28, 2021.
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wide community spread of infections, it would be difficult to ascertain
the source of transmission. However, community transmissions could
result in secondary in-hospital transmission between HCWs during
breaks or lunches, in the context of lack of implementation of safety
guidelines. This has been shown in a previous study where having
lunch in the same break room was considered as one of the most im-
portant risk factors for COVID transmission between HCWs.13 Our
data are in accordance with previous reports revealing that the number
of HCWs cases secondary to occupational exposure increased be-
tween September and November 2020, which was simultaneous with
the rise in the number of cases in the Midwest.14 Along the same token,
similar studies found that infection trends among HCWs correlate with
community infection rates.15,16 These findings suggest that HCWswere
infected from a community source, potentially spreading the infection to
their colleagues at work, resulting in an increased risk for occupational
exposure.17 This hypothesis could only be confirmed by further assess-
ments of the source of infection of HCWs.

Consistent with studies reported in other countries, approxi-
mately 33% of our workforce got infected with COVID-19 during a
1-year period (until February 14, 2021), the majority being infected in
2021. A systematic review conducted in August 2020 on COVID-19
among HCWs included 82 studies from countries around the world,
with infection rates amongHCWs ranging from 1% to 24% in some set-
tings.18 This was also the case in other countries, as absenteeism due to
COVID-19 was leading to significant losses in productivity, and HCWs
took on average 10 to 14 days to be back to work, which was compara-
blewith our medical center.18 The resulting absenteeism created a major
impact on the workforce at AUBMC by increasing the workload on the
remaining staff. This is consistent with previous studies conducted,
showing an association between absenteeism and high workload in
healthcare settings.19

The results of our study showed that most HCWs infected with
COVID-19 in our institution were males, 30 years or younger, worked
in inpatient settings, and were mostly nurses. The age of our infected
HCWs aligns with a systematic review and meta-analysis on COVID-
19–infected HCWs, which revealed that most HCWs infected with
COVID-19 belonged to a young working age population.2 Contrary to
our study, however, females made up the majority of infected HCWs in-
cluded in this review.2 It was also reported that the risk of infection was
the highest for those working in inpatient settings,20 and this is what the
distribution of cases in our sample reflected. Looking at the risk of in-
fection by profession, physicians were found to be at increased risk as
compared with nurses or general service employees.21,22 Our study sim-
ilarly showed that physicians and nurses had a higher infection rate com-
pared with general services employees, with nurses having the highest
rate of infection with COVID-19.
© 2023 American College of Occupational and Environmental Medicine
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When investigating the sick leave period for HCWs who tested
positive for COVID-19, our data showed that older age, job position,
and month of COVID-19 infection were significant predictors of tak-
ing a higher number of sick leave days. The sick leave period did not
statistically differ between males and females in our study. This find-
ing is comparable with a similar study investigating predictors of pro-
longed sick leave in a sample of Swedish HCWs.10 Previous studies
showed that older age is a significant predictor of longer sick leave pe-
riod among HCWs.23 Older age is associated with comorbidities like
hypertension, diabetes, heart disease, and cancer, all of which correlate
well with severe disease when infected with COVID-19.24 As for job
categories, it is well known that workers involved in direct patient care
and high-risk areas (such as nurses and doctors) take more sick leave
compared with other workers. The fact that HCWs were taking longer
sick leave during earlier months of the pandemic is probably second-
ary to the medical center’s policy, as isolation periods were longer ear-
lier in the pandemic.

In one medical center in London, it was shown that the sick
leave did not differ between clinical and nonclinical staff and that med-
ical doctors took the lowest number of sick leave days during their in-
fection.15 This is comparable with our study, as our data have shown
no association between sick leave days and working in different areas
(high-risk COVID areas, direct patient care areas, outpatient care
areas, and support services). This could be sinceworking in a high risk
COVID area necessitates implementing workplace control measures
to reduce exposures, thus diluting the extra risk imposed on them dur-
ing their work shifts.
Limitations
Our study has several limitations. The variables available on in-

fected HCWs are limited, making it hard to identify all potential risk
factors and to test for any confounders. For example, data on existing
health conditions and whether the HCW required hospitalization was
not available. Although we lacked data on employees who developed
long COVID, which in some studies has affected about a third of
HCWs,25 we calculated the average days of sickness-related absences
among employees who developed COVID versus those who did not.
Those who had developed COVID previously took on average of
0.79 more sick leave day than those who hadn’t (4.68 vs 3.89). In ad-
dition, because this study was done in a single medical center, the re-
sults cannot be generalized to the broader population of HCWs in
Lebanon. Nevertheless, this study fills an important gap in the litera-
ture by providing data on predictors of the sick leave period among
HCWs infected with COVID-19. During the COVID-19 pandemic,
studies on HCWs mostly focused on risk factors for COVID-19
593
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transmission and changes in sick leave patterns compared with the pre
pandemic period. Few studies have investigated predictors of taking
longer sick leave periods among HCWs.

CONCLUSIONS
The nature of the COVID-19 pandemic and the burden exerted

on healthcare systems stressed on the primordial role of the HCWs and
underlined the necessity of making their safety a priority. Surveillance
of workers during pandemics through an integrated strategy was criti-
cal to detect and manage COVID-19 cases. Despite all the measures
taken, almost a third of our HCWs got infected with COVID-19 and
had to be absent from work for a significant period. This may have
led to an increased pressure on the remaining HCWs and on the hos-
pital administration. Older employees, nurses, and those who caught
COVID-19 earlier in the pandemic were more likely to take longer sick
leave. Public health interventions and hospital policies should consider
these factors when planning for future pandemics. Infections trends
among our workforce implied that transmission was not secondary
to COVID-19 patient contact and was most likely community based.
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